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PREFACE 


In  this  memoir  we  harve  endeavored  to  give  concise  descriptions  of 
all  the  species  of  fishes  known  to  inhabit  the  waters  of  North  America, 
north  of  the  boundary  between  the  United  States  and  Mexico. 

The  classification  which  we  have  adopted  is  essentially  based  on  the 
views  of  Professors  Gill  and  Cope,  who  have,  it  seems  to  as,  been  more 
fortunate  in  reflecting  nature  in  their  groupings  of  the  fishes  than  have 
any  of  the  European  systematists.  In  our  arrangement  of  the  families 
and  genera,  we  have  endeavored  to  avoid,  on  the  one  hand,  unnatural 
associations,  and  on  the  other,  subdivision  beyond  reasonable  limits. 
Genera  to  which  we  have  been  unable  to  give  precise  definition  have 
been  rarely  adopted. 

The  rules  of  nomenclature  generally  recognized  by  naturalists,  and 
recently  admirably  formulated  by  M^  W.  H.  Dall,  have  been  followed 
without  deviation,  except  such  as  may  he  due  to  ignorance  of  all  the 
fact«  in  any  particular  case.  Most  of  the  present  confusion  in  nomen- 
clature is  due  to  the  neglect  of  established  rules,  and  the  only  way  out 
of  this  confusion  is  through  the  rigid  enforcement  of  these  rules.  There 
is  little  hope  for  uniformity  in  nomenclature  so  long  as  individual  prefer- 
ence or  caprice  is  allowed  to  affect  it. 

We  are  under  obligations  to  Prof.  Spencer  F.  Baird,  to  Prof.  G. 
Brown  Goode,  and  to  Dr.  Tarleton  H.  Bean,  for  many  aids,  especially 
in  connection  with  our  use  of  the  specimens  in  the  United  States  Na- 
tional Museum.  To  Dr.  Bean,  in  particular,  we  have  been  indebted  for 
help  of  various  sorts,  including  many  unpublished  notes.  To  Dr.  Theo- 
dore Gill  and  to  Pr<Jf.  E.  D.  Cope,  we  are  indebted  for  numerous  aids 
and  suggestions.  Mr.  Samuel  Garman,  of  the  Museum  of  Comparative 
Zoology,  has  given  us  considerable  assistance  on  the  Elasmobranchs. 
Mr.  Ghas.  L.  McKay,  of  the  United  States  Signal  Service,  has  revised 
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our  account  of  the  Centrarchi<I(e.  Prof.  S.  A.  Forbes,  of  the  Illinois 
Laboratory  of  Natural  History,  has  furnished  numerous  notes  on  the 
Percidw  and  Cyprinidce  of  Illinois.  Prof.  Fdipe  Poey,  of  Havana,  has 
given  valuable  information  in  regard  to  the  fishes  of  the  Florida  Keys. 
Professor  O.  P.  Hay,  of  Butler  University,  has  furnished  us  manuscript 
descriptions  of  species  new  to  science.  Miss  Eosa  Smith,  Mr.  Joseph 
Swain,  and  especially  Mrs.  Susan  B.  Jordan,  have  given  important  per- 
sonal assistance  in  the  verification  of  the  descriptions  in  our  manu- 
scripts. 

Finally,  we  may  refer  to  the  early  encouragement  received  from  Dr. 
Elliott  Coues,  whose  advice  and  example  led  .us  to  undertake  to  do  for 
American  Ichthyology,  so  far  as  lay  in 'our  power,  what  Coues'  "Key 
to  North  American  Birds"  has  done  for  American  Ornithology. 

A  Bibliography  of  North  American  Ichthyology  is  soon  to  be  pub- 
lished by  Professor  Goode.  We  have  therefore  not  attempted  to  give 
a  list  of  the  works  consulted  by  us.  We  have  endeavored  to  examine 
everything  pertaining  to  American  Ichthyology. 

Under  the  head  of  each  species,  enough  synonymy  has  been  given  to 
connect  this  work  with  other  descriptive  works,  and  no  more.  Refer- 
ence is  made  to  the  original  description  of  each  species,  to  the  descri]>- 
tions  in  Dr.  Giinther's  "Catalogue  of  the  Fishes  of  the  British  Museum," 
and  to  other  works  in  which  special  information  is  given  or  in  which 
some  name  different  &om  the  ou^^opted  by  us  is  employed. 

This  work  was  first  prepared  for  the  press  in  1879,  during  which  year 
a  portion  of  it  was  printed.  Since  then  the  printing  has  been  several 
times  interrupted,  chiefly  b^'  the  absence  of  the  authors  while  engaged 
in  field-work.  It  was  finished  in  September,  1882.  The  manuscrii)t« 
unprinted  have  been  from  time  to  time  revised,  and  each  part  has  been 
brought  up  to  the  date  of  finally  leaving  our  hands.  The  fact  that  the 
printing  ha«  extended  over  more  than  three  years, — three  of  the  most 
active  years  in  the  history  of  American  Ichthyology, — will  account  for 
some  discrepancies  between  the  first  and  last  parts  of  the  work.  In  the 
Addenda,  we  have  included  the  species  which  have  been  described 
since  the  printing  of  the  accounts  of  the  families  to  which  they  re- 
spectively belong. 

DAVID  S.  JORDAN. 
CHARLES  H.  GILBERT. 

Indiana  University, 

Bloom ingtonj  Iiid.,  September  14,  1882. 
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Note. — In  our  descriptions  the  l€n{ith  of  the  fish  is  always  measured 
from  the  tip  of  the  snout  to  the  end  of  the  last  vertebra:  the  caudal 
fin  being  not  included.  The  expressions  "  head  4"  or  "  depth  4"  mean 
that  the  length  of  the  head,  in  the  one  case,  or  the  greatest  dei)th  of  the 
body,  in  the  other,  is  one-fourth  of  the  length  of  the  fish.  ''  Lat.  1."  indi- 
cates the  number  of  scales  in  the  lateral  line;  when,  however,  the  nu)u- 
her  of  transverse  series  of  scales  between  the  head  and  the  caudal  fin  is 
dififerent  from  the  number  pierced  by  the  lateral  line  we  have  usually 
given  the  former  number.  The  measurements  given  in  the  text  are 
intended  to  apply  to  mature  fishes.  Young  fishies  have  usually  the 
depth  less,  the  head  larger,  the  mouth  smaller,  and  the  eye  larger,  than 
adult  examples  of  the  same  species. 

In  the  synonymy  of  any  species,  where  an  author  quoted  has  used  the 
name  adopted  by  us,  that  name  is  not  repeated.  Descriptions  not  taken 
from  specimens,  or  at  least  not  verified  by  us,  are,  in  all  cases,  credited 
to  the  author  from  whom  they  have  been  copied. 
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A  SYNOPSIS  OF  THE  FISHES  OF  NORTH  AMERICA. 


Ichthyology  {i/^u-:^  fish;  ^.«r«c,  a  discourse)  is  the  science  of  fishes. 
A  **fi8h,^  in  the  popular  sense,  is  a  member  of  any  one  of  the  four  classes 
of  aquatic  or  fish-like  vertebrates,  the  groups  here  designated  as  PisceSj 
Ela»mobranchiiy  Marsipobranchiij  and  LeptocardiL  A  fish,  in  this  com- 
prehensive and  somewhat  indefinite  sense,  may  be  defined  as  a  cold- 
blooded vertebrate,  adapted  for  life  in  the  water ;  breathing  by  means  of 
gills;  having  the  limbs,  if  present,  developed  as  fins  5  the  fingers  and  toes 
being  represented  by  cartilaginous  rays  connected  by  membrane;  the 
exoskeleton  obsolete  or  developed  as  scales  or  bony  plates ;  and  one  or 
more  fins  developed  on  the  median  line  of  the  body,  usually  composed 
of  rays  connected  by  membrane. 

Of  a  "fish^  in  the  popular  sense  one  could  hardly  say  more,  without 
the  necessity  of  the  constant  introduction  of  exceptions.  Of  a  **lTue 
fish,''  a  fish  in  a  strict  zoological  sense, — that  is,  a  member  of  the  class 
PiiceSj — a  definition  will  be  given  further  on. 

Among  the  fish-like  vertebrates,  the  writers,  following  Professor  Gill 
and  other  eminent  authorities,  recognize  four  classes,  considered  as 
coordinate  with  the  classes  Batrachia,  Reptilia^  AveSj  and  Mammalia. 
These  four  classes  have  been  thus  limited  and  characterized: 

ANALYSIS  OF  THE  CLASSES  OF  FISH-LISE  VERTEBRATES. 

*8]niU  undeveloped,  with  the  notochord  persistent  and  extending  to  the  anterior  end 
of  the  head.    Brain  not  distinctly  differentiated.    Heart  none. 

Leptocardii,  1. 

••  SkuU  more  or  leas  developed,  with  the  notochord  not  continued  forward  beyond 

the  pituitary  body.    Brain  differentiated  and  distinctly  developed.    Heart 

developed  and  divided  at  least  into  an  auricle  and  a  ventricle. 

tSkuU  imperfectly  developed,  and  with  no  lower  jaw.     Paired  fins  undeveloped, 

with  no  shoulder-girdle  nor  pelvic  elements.    Gills  purse-shaped, 

Marsipobranchii,  2. 

tt  Skull  well  developed  and  with  a  lower  jaw.    Paired  fins  developed  (sometimes 

absent  through  atrophy) ;  and  with  a  shoulder-girdle  (lyriform  or  furculo- 

Bhapod,  curved  forward  and  with  its  respective  sides  connected  below), 

and  with  pelvic  elements.    GiUs  not  purse-shaped.     (Ltrifera.) 
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t  Skull  witliout  mombrane  bones  (a  "  rndimental  opercular  bone  "  in  Chimerra ) ; 
gills  not  free,  the  branchial  openings  slit-like,  usually  several  in  number; 
exoskeleton  placoid,  sometimes  obsolete;  eggs  few  and  large. 

*  EU^SMOBRAKCnil,  3. 

U  Skull  with  membrane  bones ;  gills  free ;  branchial  openings  a  single  slit  on 
each  side,  sometimes  confluent;  exoskeleton  various,  not  placoid ;  eggs 
comparatively  small  and  numerous Pisces,  4. 

Class  I.-LEPTOCARDII. 

(The  Lancelets.) 

Skeleton  membrano-cartilaginous ;  skull  undeveloped,  with  the  noto- 
chord  persistent  and  extending  to  the  anterior  end  of  the  head.  Brain 
not  differentiated.  No  heart  j  the  function  of  the  heart  being  performed 
by  pulsating  sinuses.  Blood  colorless.  Eespiratory  cavity  confluent  with 
the  cavity  of  the  abdomen;  branchial  clefts  in  great  number,  the  water 
being  expelled  through  an  abdominal  pore  in  front  of  the  vent.  Jaws 
none ;  the  mouth  a  longitudinal  fissure,  with  cim  on  each  side. 

Small  marine  animals  highly  interesting  to  the  zoologist  as  exhibiting 
the  lowest  degree  of  development  of  the  vertebrate  tj'pe.  The  class 
includes  but  the  single  order  Cirrostomi.  (Ae^rreJ^,  thin;  xapdia^  heart.) 
(Subclass  Leptocardii  Giinther,  viii,  513-514.) 

Order  A.-CIRROSTOMI: 

(The  Cirrostomes.) 

This  order  is  equivalent  to  the  family  Branchiostomatidce,  (Latin, 
cirrus  J  a  lock  of  hair;  ^rcJ/xa,  mouth :  the  mouth  being  surrounded  by  a 
fringe  of  cirri.)    (Cirrostomi  Giinther,  viii,  513-514.) 

Family  I.— BRANCHIOSTOMATIDCE. 

(The  Tjancelets,) 

Body  elongate,  compressed,  naked,  colorless,  with  no  fins,  except  a 
rayless  fold  extending  along  the  back,  around  the  tail,  past  the  vent,  to 
the  abdominal  pore.  Mouth  inferior,  appearing  as  a  longitudinal  fis- 
sure, surrounded  by  conspicuous,  rather  stiff"  ciiTi.  Eye  rudimentary. 
Liver  reduced  to  a  blind  sac  of  the  simple  intestine. 

Genera  two,  Branchiostoma  and  EpigonopteriiSy  differing  chiefly  in 
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the  greater  development  of  the  dorsal  fin  in  the  latter.  Species  four 
or  more,  found  imbedded  in  the  sand  on  various  coasts.  {Cirrostomi 
Gthr.  \iii,  513-514.)  « 

•  Dorsal  fold  very  low,  nearly  uniform Branchiostobia,  1. 

1.— BBANCMIOSTOmA  Costa,  1834. 

Lancelets. 

(AmphioTus  YarreU.) 

(CoBta,  Cenni  Zoologici  Napol.  1834,  p.  49:  type  BranchioBtoma  lubricum  Costa  3=  Limax 
laneeolatus  Pallas.) 

The  characters  of  this  genus  are  essentially  those  of  the  family  as 
given  above,  the  little  development  of  the  fins  constituting  its  chief  dis- 
tinctive character.    [i3pdy/taj  gills ;  ffroixa^  mouth. ) 

!•  B«  caribaeam  Siindevall. — American  Lancelet. 

This  si)ecies  occurs  in  abundance,  buried  in  the  sand  in  shallow  waters, 
along  the  American  coast,  from  the  mouth  of  Chesapeake  Bay  tx)  the 
West  Indies.  It  has  never  been  fully  compared  with  B.  lanceolatum  and 
other  si>ecies  of  the  genus. 

{Branchiastonia  caHbwum  SundovaU,  Oefvers.  Vet.  Akad.  Forhandl.  1853,  11.) 

Class  II -MARSIPOBRANCHII. 

{The  Myzants.) 

Skeleton  cartilaginous;  the  skull  imperfectly  developed,  not  separate 
from  the  vertebral  column.  No  ribs,  no  true  jaws,  no  limbs,  no  shoulder- 
girdle,  nor  pelvic  eleSients.  Gills  in  the  form  of  fixed  sacs,  without 
branchial  arches,  six  or  more  in  number  on  each*side.  A  single  nasal 
aperture.  Mouth  subinferior,  suctorial,  nearly  circular.  Heart  with- 
out arterial  bulb.  Alimentary  canal  straight,  simple,  without  cflecal 
appendages,  pancreas,  or  spleen.  Generative  outlet  peritoneal.  Verti- 
cal fins  with  feeble  rays,  continuous  around  the  tail.  Naked,  eel-shaped 
animals,  inhabiting  all  waters,  {/xapffhtouj  a  small  pouch  or  purse; 
^pdyx^aj  gills.)     (Subclass  Cyclostomata  Giinther,  viii,  490-512.) 

ORDERS  OF  MARSIPOBRANCHII. 

*NaAal  dact  tube-like,  with  cartilaginous  rings,  penetrating  the  palate. 

Hypkrotreta,  B. 
^*  Nasal  dact  a  blind  sac,  not  penetrating  the  palate Hyferoarua,  C« 
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Order  B -HYPEROTRETA. 

(The  Myxinoid  Fishes.) 

Nostril  tiibe-like,  with  cartilaginous  rings,  penetrating  the  palate,  its 
position  at  the  extremitj^  of  the  head,  over  ihe^  mouth ;  snout  with  eight 
barbels ;  mouth  without  lips ;  one  median  tooth  on  the  i^aJate  and  two 
comb-like  series  of  teeth  on  the  tongue.  Branchial  apertures  Jit  a  great 
distance  from  the  head ;  a  series  of  mucous  sacs  along  eiich  side  of  the 
abdomen.  Intestine  without  si»iral  valve.  Eggs  large,  with  a  homj 
case  provided  with  threads  for  adhesion.  Marine  lamprey -like  animals, 
burrowing  into  the  flesh  of  fishes,  on  which  they  feed. 

There  is  but  one  family,  Myxinidue^  unless  we  assign  separate  rank  to 
Bdellostoma  on  account  of  the  difl'erence  in  the  gill-openings,  {oizepwa^ 
palate;  rprjTd':^  perforate.)     (Family  Myxinidce  Gtinther,  510-512.) 

Family  II.— MYXINIDiE. 

{The  Hag-fishes,) 

The  characters  of  the  family  are  included  above.  Genera  two;  si>ecies 
few ;  marine  animals,  found  in  all  temperate  seas.  (Myxinidoe  GUnther, 
viii,  51(Mil2. 

*  Branchial  apertares  one  on  each  side,  loading  by  six  dncts  to  six  branchial  sacs. 

Myxine,  2. 

***  Branchial  apertares  six  or  more  on  each  side,  each  leading  directly  to  a  branchial 

sac Bdellostoma,  3. 

a.— MYXINE  Linnaens,  1758. 

Hag-fishes. 

(Linnsens,  Systema  Natnra; :  type  Myxine  ghtrtinosa  L.) 

Body  eel-shaped,  covered  by  a  thin  skin,  whicli  is  easily  .detached. 
Along  the  lower  side,  for  nearly  the  whole  length  of  the  animal,  are 
two  rows  of  mucous  glands,  each  with  an  external  opening,  from  which 
exudes  a  quantity  of  mucus  which  renders  these  animals  during  life 
excessively  slimy.  Xo  eyes.  Brain  small,  of  the  normal  fish  type. 
Skull  little  developed,  cartilaginous;  the  flexible  notocbord  enclosed  in 
its  sheath,  and  extending  from  the  base  of  the  skull  to  the  end  of  the 
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tail  representing  the  spinal  column.  Mouth  round,  suctorial,  without 
lips,  with  a  pair  of  barbels  on  each  side.  Nostril  single,  large,  on 
the  median  line  above,  and  at  the  very  front  of  the  head,  provided 
with  two  pairs  of  barbels.  Teeth  strong,  a  single  median  one  on  the 
roof  of  the  mouth,  and  two  rows  on  each  side  of  the  tongue,  which  is  a 
powerful  organ,  with  a  strong  fibrous  tendon  moving  in  a  muscular 
sheath.  Alimentary  canal  a  simple,  nearly  straight  tube.  Gill-sacs 
placed  on  each  side  of  the  oesophagus,  lying  directly  against  its  outer 
walls.  The  water  passes  into  them  by  a  small  pore  opening  directly 
from  the  oesophagus  into  each  sac.  It  is  then  passed  out  by  a  duct, 
which  continues  backward  along  the  outer  walls  of  the  sacs  to  the 
abdominal  wall  at  the  end  of  the  last  sac,  w^here  all  the  ducts  from  one 
side  unite  in  one,  and  the  water  is  emptied  at  the  branchial  opening  on 
each  side  of  the  median  line.  In  close  connection  with  the  bmnchial 
opening  on  the  left  side  there  is  a  thii'd  opening  that  leads  by  a  very 
short  duct  to  the  oesophagus,  and  hence  into  the  branchial  sacs,  at 
times  when  the  supply  through  the  mouth  is  cut  oft*  by  the  head  being 
buried  in  the  food  of  the  animal.  Ovary  single,  on  the  right  side.  No 
oviducts  5  the  mature  eggs  falling  into  the  abdominal  cavity  are  excluded 
through  the  peritoneal  opening  at  the  side  of  the  vent. — (Putfiam.) 

A  single  species;  colorless,  parasitic  animals,  buii*owing  into  the 
bodies  of  fishes,  and  found  in  all  temperate  seas.    (Atu^cf,  slime.) 

9*  M«  i^lntinosa.  L. — Hag-fish;  Borer;  Sleepmark^n. 

Blue  above,  whitish  below;  head  3^  to  4  in  total  length;  tail  6 J  to  10 
times  in  total  length;  lingual  teeth  8  to  11  in  each  row  {Putnam). 
Coasts  of  Eurox>e  and  America ;  not  abundant  on  our  shores. 

(L.  Syst.  Naturae ;  Giinther,  viii,  510 ;  Putnaiu,  Proc.  Boat.  Soc.  Nat.  Hist.  1873,  135 : 
Myxine  limoM  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1858,  223.) 

3.— BDEL.L.OSTOMA  MQUer,  1834. 
(llfiUer,  Abhandl.  Akad.  Wiss.  Wien,  1834,  79 :  tjrpe  Petromyzan  cirrkatua  Forster.) 

This  genus  differs  from  Myxine  chiefly  in  the  structure  of  the  bran- 
chial apparatus,  there  being  six  or  more  sacs  on  each  side  which  receive 
water  directly  from  the  oesophagus  as  in  Myxine^  but  the  emptying 
ducts,  instead  of  passing  backward  and  downward  to  a  common  exter- 
nal opening,  as  in  Myxine^  pass  directly  through  the  wall  of  the  body, 
80  that  there  are  as  many  external  openings  as  there  are  gill-sacs.  Warm 
seas,    (^dikkoi:^  leech ;  aroixaj  mouth.) 
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3.  B.  stouti*  LockingtoD. 

"  Eleven  gill  openings  on  each  side ;  ten  teeth  in  the  anterior  and  nine 
in  the  i)osterior  series.  Fifteen  inches  long.'' — (Lockington.)  Coast  of 
California;  not  rare. 

(Lockingtou,  Amer.  Nat.  Dec.  1878,  793.) 

Order  C.-HYPJEROARTIA 

{The  Lampreys.) 

Nasal  duct  a  blind  sac,  not  penetrating  the  palate.  This  order  is 
equivalent  to  the  single  family  Petromyzontidee.  (u-rrepdtay  palate;  dpno^j 
complete;  i.  e.,  entire.)    {Petramyzantidce  Giinther,  499-609.) 

Family  III.— PETROMYZONTID^. 

{The  Lampreys.) 

Body  eel-shaped,  naked,  subcylindrical  anteriorly,  compressed  be- 
hind ;  mouth  nearly  circular,  suctorial,  armed  with  horny  teeth,  which 
are  simple  or  multicuspid,  resting  on  papillae;  those  immediately  above 
and  those  immediately  below  the  opening  of  the  oesophagus  more  or 
less  specialized ;  eyes  present ;  branchial  openings  seven,  arranged  in 
a  linear  series  along  the  sides  of  the  "  chest";  nostril  on  the  top  of  the 
he^d ;  lips  present,  usually  fringed ;  dorsal  fin  more  or  less  deeply  di- 
vided by  a  notch ;  the  i)osterior  part  commonly  continuons  with  the  anal 
around  the  tail ;  intestines  with  a  spiral  valve ;  eggs  small. 

These  animals  undergo  a  metamorphosis;  the  young  are  usually 
toothless  and  have  the  eyes  rudimentary.  Such  forms  have,  until  lately, 
been  considered  as  forming  separate  genera,  which  have  been  termed 
AmmocceteSy  Scolecosomay  ChilopteruSj  etc. 

Genera  5  or  6;  species  15  or  20;  found  in  all  waters  in  temperate 
regions.  They  attach  themselves  to  fishes  and  feed  by  scraping  off  the 
flesh  with  their  rasp-like  teeth.  Among  our  species,  four  groups,  ap- 
parently of  generic  value,  may  be  recognized,  but  the  characters  in 

*  This  species  may  be  identical  with  B,  poJytrema  Grd.  from  Chili,  incorrectly  do- 
Bcribed  in  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  199,  and  thus  characterized  by  Putnam, 
Proc.  Bost.  Soc.  Nat.  Hist.  1873,  1«0: 

^*  Head  about  one  third  of  total  length,  and  contained  about  1^  times  in  the  length  of 
the  abdomen.  Tail  contaiuetl  7  to  8  times  in  total  length.  Base  of  tongue  heitceen  the 
aeventh  or  eighth  pair  of  gilU.  Gills  ten  on  each  side.  Length  from  13  to  22  inches. 
Habitat:  Coast  of  ChiU." 
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several  instances  need  verification,  especially  in  regard  to  the  lingual 
dentition.     {Petromyzontidce  Giinther,  viii,  499-509.) 

*  Second  dorsal  contiuaous  with  the  caudal. 

a.  Maxillary  tooth  singlo^  forming  a  crescent-shaped  plate,  with  a  distinct  cusp  at 
each  end,  between  which  is  sonietin^es  a  median  cusp. 

h.  Dorsal  fins  two,  well  separated  (lingual  teeth  pectinate) Lampetra,  4. 

hh.  Dorsal  fin  continuous,  merely  emarginate  (lingual  teeth  obscurely  tricuspi- 
date) Ammoccetes,  5. 

aa.  Maxillary  tooth  double  or  triple,  composed  of  two  or  three  pointed  cusps,  close 
together,  not  forming  a  crescent-shaped  plate  (lingual  teeth  in  two 
pairs,  the  posterior  pair  at  least  pectinate). 

c.  Dorsal  fin  continuous Ichthyomyzon,  6. 

oc  Dorsal  fins  entirely  separated Petbomyzon,  7. 

4.— I.A1IIPETRA  Gray,  1851. 
Lamperns. 

(Gray,  Chondropterygians,  140:  ty]^  Fetromyzon  fluviaiilis  Jj.) 

Lami)rey8  of  rather  small  size,  with  the  maxillary  tooth  smgle,  devel- 
oped as  a  broad  crescentrshai)ed  i^late,  with  a  cusp  at  each  end  of  it,  the 
two  separated  by  a  broad  interspace,  in  the  middle  of  which  is  some- 
times a  smaller  cusp.  Dorsal  fin  divided  by  a  deep  notch,  which  breaks 
the  continuity  of  the  fin;  second  dorsal  connected  with  the  caudal; 
mandibiilary  i>late  well  develoi)ed,  the  number  and  arrangement  of  its 
teeth  varying  ^vith  the  species;  lingual  teeth  finely  pectinate;  lips 
usually  conspicuously  fringed.  The  species  are  little  known.  One  of 
them,  L.  JluviatiliSy  is  European,  and  is  closely  related  to  L.  plum!)€a;  the 
other  described  species  are  American.  (Latin,  lampetray  a  lamprey^ 
from  lamberej  to  suck ;  petra^  stone.) 

*  Maxillary  tooth  tricuHpid,  a  small  median  cusp  heing  present;  raandihulary  cuspe 

comparatively  few  and  weak.     {Entosphenus  Gill.) 
t  Mandibulary  plate  with  five  cusps,  the  middle  ones  smaUer. 
X  Lips  fringed  with  conspicuous  papillae. 

4«  Ii»  trJdentata  (Gairdner)  J.  &,  G. — Three-toothed  Lamprey, 

Lips  tliicfc,  fringed  with  numerous  papillce,  each  papilla  standing  in 
the  middle  of  a  little  circular  depression  having  a  raised  margin,  which 
is  partly  concealed  by  a  rugose  tessellated  plate  investing  the  inner 
surface  of  the  lips,  and  of  the  same  homy  nature  with  that  which  forms 
the  outside  of  the  teeth;  both  are  softened  and  peel  off  in  spirits.  Four 
small,  acute,  conical  teeth  stand  in  a  row  across  the  upper  part  of  this 
plate,  and  four  larger  ones  occupy  each  of  its  sides,  the  upi)er  and  lower 
l^airs  being  bicuspid  and  the  middle  ones  tricuspid ;  these  stand  on  the 
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sides  of  the  maxillary  ring  or  inner  orifice,  and  have  their  ends  turned 
toward  it;  the  inferior  margin  of  this  orifice  is  armed  with  a  slightly 
curved  dental  piece,  having  five  acute  points  or  teeth  (the  outer  being 
larger  than  the  three  middle);  opposite  to  it  on  the  upper  side  of  the 
orifice  is  another  piece  having  two  large,  acutely  conical  teeth,  with 
a  smaller  central  one.  The  tongue  is  also  clothed  Avith  a  horny-looking 
substance,  which  is  edged  anteriorly  by  a  row  of  about  twenty  fine 
t4>eth.  The  dorsal  fins  rise  in  even  curves,  which  are  highest  in  the 
middle;  the  first  is  about  one  third  of  its  own  length  from  the  second. 
Back  and  sides  bluish  gray,  with  irregularly  scattered  yellowish  patches ; 
belly  yellowish  white.  Size  rather  large. — [Richardson.)  Pacific  coast 
of  North  America,  ascending  streams. 

(Petromyzon  tridentatus  Gairdner,  MSS.;  Richardson,  F.  B.  A.  293:  Petramyzan  cilia- 
tu8  Ayres,  I*roc.  Cal.  Ac.  Sci.  1854,  44 :  Petromyzon  dliatua  et  lividua  Grd.  Pac.  R.  R. 
Siirv.  1178,379:  Ichlhyoniyzon  trideniatus  Gthr.  viii,  508.) 

U  Lips  without  fringes  of  papiUae. 

5*  If  epihexodon  (Gill)  J.  &  G,Six-toothed  Lamprey, 

This  species  is  said  to  differ  from  L.  tridentata  in  the  absence  of  a 
fringe  of  papillie  around  the  buccal  disk,  and  in  the  presence  of  six 
instead  of  four  teeth  in  the  upper  transverse  row. — {Girard.)  Sacra- 
mento River. 

(Petromyzan  trideiiiatm  Grd.  Pac.  R.  R.  Surv.  377;  not  Rich. :  Entoaphenus  epihexodon 
GiU,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,33.) 

ttMandibulary  plate  with  six  cusps,  which  are  nearly  equal  in  size. 

6.  li.  astori  (Grd.)  J.  &  G. 

Lips  fringed;  head  6 J  in  length;  first  dorsal  lower  than  the  second, 
separated  from  it  by  a  space  nearly-equal  to  a  third  of  its  length;  no 
anal  fin;  yellowish  brown,  darker  above. — {Girard.)    Astoria,  Oregon. 

(Pi'iromyzatKistoriQirvLrdf  Pac.  R.  R.  Surv.  380 :  Ichihyomyzon  aaiori  Giinther,  viii,  507.) 

**  Maxillary  plate  hicuspid,  the  smaU  median  cusp  wanting;  mandibulary  plate  with 
about  eight  rather  stroug,  subequal  teeth.     {Lampvira.) 

7*  If  plumbea  (Ayres)  GiU. — Lead-colored  Lamprey, 

Lips  fringed;  head  8.J  in  length;  first  dorsal  much  lower  than  the 
second,  and  separated  from  it  by  a  space  equal  to  half  of  its  own  length; 
tail  tapering  to  a  point;  a  single  bicuspid  tooth  on  each  side  of  the  ori- 
fice of  the  mouth.  Pacific  coast;  a  small  species,  scarcely  distinguish- 
able from  the  Eiu*opean  L.fluviaiilis. 

{Petromyzon  pUtmbeus  Ayres,  Proc.  Cal.  Ac.  Nat.  Sci.  1854,  28 :  Petromyzon  ayresi 
Giinther,  viii,  505:  Ammoccetes  dbariua  Girard,  Pac.  R.  R.  Surv.  3S3.) 
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ft.— AimCIOCIETES  Duin^l,  1817. 
Brook  Lampreys. 

(Dmn^ril — Cavier,  R^gne  Auimal :  type  Peiromyzon  bra..chialis  L.  =the  larval  fonn  of 
PetromyzoH,  planeri  Blocli.) 

Lampreys  of  small  size,  with  the  dorsal  fin  continuous,  sometimes 
emargiiiate,  but  never  divided  into  two  fins,  the  posterior  portion  con- 
tinuous with  the  low  anal  fiji  around  the  tail ;  maxillary  tooth  single, 
broad,  forming  a  crescenlic  plate,  with  a  large  bluntish  cusp  at  each 
end,  and  sometimes  a  small  median  cuspj  lateral  teeth  very  few;  tongue 
with  two  broad  transverse  plates,  each  with  a  median  cusp;  speeies  few; 
our  single  species  is  scarcely  distinguishable  from  the  common  "Pride'' 
or  "Small  Lamprey"  of  Europe,  Ammocodtes  branchialis.  {aii/iv:^  sand; 
xurny,  to  lie.) 

8«  A*  niger  (Rnf.)  Jor. — Small  Black  Lamprey. 

Head,  moderate,  nearly  as  long  as  the  "chest";  the  mouth  compara- 
tively small ;  lips  with  a  conspicuous  fringe  of  papillae ;  dorsal  fin  high, 
considerably  depressed  in  front  of  the  vent,  but  not  divided  into  two 
fins;  the  posterior  lobe  highest;  anal  fin  evident ;  anal  tube  conspicu- 
ous in  the  spring ;  eyes  moderate ;  maxillaiy  tooth  with  its  cusps  large, 
triangular,  well  separated;  a  small  pointed  median  cusp  usually  present 
in  the  adult ;  in  younger  specimens  the  median  cusp  is  obsolete,  and  in 
half-grown  specimens  the  tooth  forms  a  curved  plate  without  distinct 
cusps ;  mandibular  plate  curved,  with  eight  to  ten  well  developed  sub- 
equal  tooth-like  lobes;  inside  of  it  is  a  plate  bearing  three  teeth ;  lingual 
teeth  transverse,  trifid ;  a  plate  on  each  side  of  the  bucxjal  orifice ;  the 
remaining  teeth  inconspicuous.  Bluish  black  above;  silvery  below.  Size 
lather  small.    L.  6  to  10. 

A  small  species  ascending  Western  streams  in  the  spring  in  gieat 
numbers  to  deposit  its  spawn.  Great  Lakes,  Ohio  Valley,  and  Upper 
Mississippi  Region.  It  is  perhaps  identical  with  the  European  AmmO' 
totes  branchialis. 

{Petrcmyzon  nUprum  £af.  Icli.  Oh.  84;  Jordan,  349.) 

6.— ICHTHTOlflTZOIir  Girard,  1859. 
Silvery  Lampreys. 

(Girard,  Pac.  R.  R.  Surv.  x,  381 :  type  Peiromyzon  argenteus  Kirtland.) 

Lampreys  of  rather  small  size,  having  the  dorsal  fin  high  and  con- 
tJiiiious,  with  only  a  shallow  emargination ;  the  teeth  nearly  equal  over 
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Ibe  large  buccal  disk,  the  maxillary  teeth  being  pointed,  two  in  number, 
set  close  together,  without  interspace,  and  not  forming  a  crescent-shaped 
plate  ^  lateral  teeth  all  unicuspid;  mandibulary  with  numerous  close- 
set  pointed  cusps,  appearing  like  distinct  te^th ;  lingual  teeth  in  two 
series,  the  posterior  series  finely  pectinate,  with  a  median  suture  dividing 
it  into  a  right  and  left  crescent-shai)ed  comb;  anterior  series ;iot  divided; 
the  pectinae  coaJescent.  This  genus  is  most  nearly  related  to  Petromyzouj 
differing  chiefly  in  the  continuous  dorsal.  The  two  known  species  in- 
habit the  Mississippi  Valley  and  the  Great  Lakes.  (^;^^t>?,  fish;  fib^to^  to 
suck.) 

*  Mandibulary  plate  with  seven  teeth. 

9*  !•  arg^enteus  (Kirt.)  Grd. — Silvery  Lamprey, 

Body  stoutish,  compressed  behind;  head  broad,  with  large  buccal 
disk,  which  is  fringed,  but  not  very  conspicuously ;  teeth  pretty  strong 
and  nearly  uniform,  the  two  maxillary  teeth  being  very  similar  to  those 
on  the  rest  of  the  disk ;  mandibulary  teeth  connivent,  the  middle  ones 
the  longest ;  upper  margin  of  dorsal  scarcely  depressed  in  front  of  the 
vent.  Color  bluish;  sides  silvery,  often  mottled;  a  small  dusky  spot 
above  or  nearly  above  each  gill-opening,  usually  conspicuous.  L.  12. 
Great  Lakes  and  Mississippi  Y.alley ;  rather  common ;  ascending  small 
brooks  in  the  spring. 

(Petromyzon  argenteua  Kirtland,  Boat.  Joum.  Nat.  Hist,  iii,  1840,  342,  with  plate. — 
Ammocceies  concolor  Kirt.  1.  c.  473,  with  plate. — Ichthyomyzon  hirudo  Grd.  Pac.  R.  R. 
Surv.  342. — Ichthyomyzon  hirudo  Gthr.  viii,  507. — Ammoooetes  argenteua  et  hirudo  Jordan, 
349-'50. — Ammoccctcs  cepyptera  Abbott,  Proc.  Ac.  Nat.  Sci.  Phila.  1860,  327.) 

•*  Mandibulary  plate  with  nine  teeth. 

10«  !•  castaneus  Grd. — ChestnuUcolored  Lamprey, 

Lips  with  short  fringes ;  dorsal  fin  high,  with  a  depression  in  front  of 
the  vent.  A  little  known  species,  diflFering  from  the  preceding,  if  at  all, 
in  the  number  of  teeth  on  the  mandibulary  plate.    Minnesota. 

(Ichthyomyzon  castaneus  Grd.  Pac.  R.  R.  Surv.  381.) 

7.— PETROJII¥ZOJ¥  Linnaeus,  1758. 

Sea  Lampreys. 

(Artedi  Linnsens,  Systema  NatnrsB;  type  Petromyzon  marinua  L.) 

Lampreys  of  medium  or  large  size,  with  the  maxillary  teeth  separate, 
pointed,  and  close  together,  not  forming  a  crescent-shaped  plate;  man- 
dibulary plate  with  seven  to  nine  cusps;  lingual  teeth  forming  two 
crescent-shaped  plates  on  each  side;  first  dorsal  fin  well  separated  from 
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the  second,  which  is  continuous  with  the  caudal.    Species  two— marine, 
ascending  rivers,    {jzirpa^  stone ^  iioZt*tj  to  suck.) 

11.  P«  marinas  L. — Great  Sea  Lamprey. 

Head  moderate,  but  little  longer  than  the  "chest";  buccal  disk  large, 
with  numerous  conical  teeth,  arranged  in  oblique  series,  those  nearest 
the  oesophagus  largest  and  partly  bicuspid;  two  pairs  of  lunate,  i)ecti- 
nate  lingual  teeth,  one  in  front  of  the  other,  Ihe  serrations  on  the  an- 
terior pair  usually  confluent;  fins  moderate,  the  dorsals  well  separated ; 
the  second  dorsal  with  a  depression  on  the  tail;  lips  moderately  fringed. 
Color  olive-brown,  mottled  with  blackish  confluent  patches ;  dull  brownish 
below.  Size  much  larger  than  any  of  the  other  species*  L.  24  to  36. 
Atlantic  coasts  of  Europe  and  North  America,  chiefly  northward,  ascend- 
ing streams  in  the  spring  to  deposit  its  spawn. 

{Petromyzon  mariniis  L.  Syst.  Nat.;  Giinther,  viii,  501;  Jordan,  348. — Petromyzon 
americanua  Le  Sueur,  Trans.  Am.  Plxilos.  Soo.  i,  3S3. — Petromyzon  amerioanua  Storer, 
Fish  Mass.  251.) 

19.  P.  lll§rricans  Le  Sueur. — Lamper-eel, 

Head  very  large,  longer  than  the  "chest'',  6 J  in  length;  depth  about 
13;  body  little  compressed ;  dorsal  fins  rather  low,  distinctly  separated; 
eyes  and  mouth  very  large;  mandibulary  plate  with  7  to  9  teeth;  the 
rest  of  the  buccal  disk  covered  with  rather  large  teeth  disposed  in  ob- 
lique cross-rows,  five  or  more  in  each  row,  some  of  the  innermost  bicus- 
pid ;  anterior  as  well  as  posterior  lingual  teeth  pectinate ;  lips  fringed. 
Coloration  nearly  plain;  bluish  black  above,  pale  below,  usually  a  pale 
spot  between  the  eyes  on  the  top  of  the  head.  L.  12.  A  rather  small 
species  found  along  the  Atlantic  coasts  of  our  I^orthem  States,  and 
ascending  streams  in  the  spring  to  spawn,  some  individuals  remaining 
permanently  in  fresh  water.  Abundant  in  Cayuga  Lake,  1^.  Y.,  from 
which  locality  the  specimens  were  taken  on  which  the  above  description 
was  based. 

(Petrtnnyzan  nigricans  Le  Sueur,  Traus.  Amer.  Phil.  Soc.  new  series,  i,  385;  Storer, 
Fish  Mass.  253. — Ammoccetea  fluviatilis  Jordan,  349.) 

This  species  is  very  different  from  the  European  Lampetra  fluviatilis. 
It  is  possibly  only  a  variety  of  Petromyzon  marinns,  Numerous  other 
Lampreys  have  been  described  from  our  waters,  but  we  find  ^hem  un- 
recognizable. 
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Class  III.-ELASMOBRANCHII. 

(The  Selachiam.) 

Skeleton  cartilaginous ;  skull  without  sutures.  Body  with  median  and 
paired  fins;  the  ventral  fins  abdominal;  shoulder-girdle  developed,  lyri- 
form;  caudal  fin  heterooercjil,  the  upper  lobe  produced;  gills  attached 
to  the  skin  by  the  outer  margin ;  gill-openings  several,  or  single  leading 
to  several  clefts ;  membrane  bones  not  developed,  except  sometimes  a 
rudimentary  opercle;  skin  naked  or  covered  with  minute  imbricated 
scales  or  hard  plates,  sometimes  spinous;  no  air-bladder;  arterial  bulb 
with  three  series  of  valves ;  intestine  with  a  spiral  valve;  optic  nerves 
united  by  a  commissure,  not  decussating;  ovaries  with  the  ova  few  and 
large,  impregnated,  and  sometimes  developed,  internally;  embryo  with 
deciduous  external  gills;  males  with  prehensile  intromittent  organs, 
"  claspers,''  attached  to  the  ventral  fins.  Sharks,  Skates,  and  Chimseras. 
(Uatr/w^j  a  plate  or  blade;  ^pdyxia^  gills.) 

ANALYSIS  OF  ORDERS  OF  ELASMOBRANCHS. 

•  Gill-opemngs  slit-like,  5  to  7  in  number;  jaws  distinct  from  the  skuU.    (Subclass 
SeUichiL) 

t  Gill-openings  lateral... Squau,  D. 

ft  Gill-openings  ventral Rai^e,  E. 

••  GiU-openings  single,  leading  to  four  branchial  clefts ;  jaws  coalescent  with  the 
skull  (subclass  Holoccphali) 1 Holocepiiali,  F. 

Subclass  SELACHII. 

{The  Sharks  and  Rays,) 

Elasmobranchiates  with  the  gill-openings  slit-like,  five  (rarely  six  or 
seven)  in  number ;  jaws  distinct  from  the  skull ;  no  opercular  nor  pelvic 
bones ;  derivative  radii  sessile  on  the  sides  of  the  basal  bones  of  the  limbs, 
rarely  entering  the  articulation. 

As  here  understood,  this  subclass  is  equivalent  to  the  Pla/^iostomatu  of 
authors,  and  includes  the  orders  or  suborders  RaiWj  the  Eays,  and  Sqnaliy 
the  Sharks ;  groups  which  are  perhaps  hardly  worthy  of  ordinal  value. 
(triXaxo-:,  a  shark,  from  aiXax'K^  cartilage.) 

Oedee  D -squall 

{The  8harJc8.) 

Gill-openings  lateral,  slit-like,  five  to  seven  in  number ;  general  form 
elongate,  the  body  gradually  passing  into  the  tail.    The  typical  sharks 
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and  skates  differ  much  from  each  other  in  appearance;  but  intermediate 
forms  connect  the  two  groups  closely.  The  position  of  the  gill-openings 
is  almost  the  only  constantly  diagnostic  character.  (Suborder  SeUtchai- 
dei  Giinther,  viii,  353-433.)  (Latin,  squalm^  a  shark,  from  the  Greek 
yaJLeoiTj  a  shark,  which  copies  flrom  ^aA^iy,  a  weasel,  or  other  musteline 
animal,  from  resemblances  in  habits.) 

ANALYSIS  OF  THE  FAMILIES  OF  SQUALI. 

* 

*  Pectoral  fins  moderate,  without  deep  notch  at  the  base  in  front. 
tAnal  fin  absent. 

a.  Dorsal  fins  without  spine Scymsidm,  4. 

aa.  Dorsal  fins  each  preceded  by  a  stont  spine  (rarely  concealed  in  the  skin). 

Spinacidje:,  5. 
tt  Anal  fin  present.  , 

b.  Dorsal  fins  two. 
e.  Dorsal  fins  both  withoat  spine. 

d.  First  dorsal  fin  behind  the  ventrals Ginoltmostomatidje,  6. 

dd.  First  dorsal  entirely  in  advance  of  the  ventrals. 

e.  Caudal  fin  not  lunate,  its  upper  lobe  many  times  longer  than  the  lower, 
with  a  notch  below  toward  its  tip ;  tail  not  keeled. 
/.  Last  gill-opening  above  the  base  of  the  pectoral. 

g.  TaU  moderately  developed,  forming  less  than  one-third  of  the  total 
length ;  eyes  with  nictitating  membranes. 

A.  Head  normally  formed GALEORHiNiDiE,  7. 

hh.  Head  hammer-shaped  or  kidney-shdped  by  the  extension  of  its 

sides Sphyrxid-»,  8. 

gg.  Tail  exceedingly  long,  forming  about  half  the  total  length ;  eyes 

without  nictitating  membranes ALOPiiDiE,  9. 

ff.  Last  gill-opening  entirely  in  front  of  the  pectoral. Carcuaiuid^,  10. 
ee.  Caudal  fin  lunate ;  caudal  x>oduncle  with  a  keel  on  each  side. 
i.  Last  gill-opening  entirely  in  front  of  ventrals. 

j,  GiU-openings  moderate ;  teeth  weU  developed. LAMNiDiE,  11. 
jj.  Gill-openings  very  large,  nearly  meeting  under  the  throat; 

teeth  small CETORHiNiDiE,  12. 

<i.  Last  gill-opening  above  the  base  of  the  pectoral. 

Rhinodontid^,  13 

60.  Dorsal  fins  each  armed  with  a  stout  spine Hetebodontid^,  14 

(6.  Dorsal  fin  single ;  the  first  dorsal  obsolete ;  gill-openings  6  or  7. 

Hexanchid^,  15. 
Pectoral  fins  very  large,  expanded  at  the  base  in  front,  this  expansion  separated 

from  the  neck  by  a  deep  notch ;  no  anal  fin.SQUAXiNiDJS,  16. 

SuPBR-PAMiLT  SCYMNOIDEA. 

(The  Scymnoid  Sharks,) 

Family  IV.— SCYMNID^. 

(The  Sleeper  Sharks,) 

Sharks  witb  two  dorsal  fins^  both  without  spine j  and  no  anal  fin;  fins 
sQ  small;  gOl-openiiigs  small,  entirely  in  advance  of  pectorals;  mouth 
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but  little  arched  j  a  long,  deep,  straight,  oblique  groove  on  each  side  of 
it ;  spiracles  present.  (The  absence  of  dorsal  spines  chiefly  distinguishes 
this  family  from  Spinacidce.) 

Genera  six ;  species  six  or  more,  mostly  of  the  Atlantic.  (Giinther, 
Spinacidce^  pt.  viii,  425-429.) 

*  First  dorsal  opposite  ventrals;  teeth  equal  in  both  jaws,  very  oblique;  skin  rough 
with  tubercles  and  prickles Echinorhinus,  8. 

**  First  dorsal  much  in  advance  of  ventrals;  the  dorsals  about  equal;  upper  teeth 
narrow ;  lower  quadrate,  with  a  horizontal  edge  ending  in  a  point  directed 
outwards Somniosus,  9. 

8.— ECHITVORHIIVUS  BlainviUe,  1816. 
Spinous  Sharks, 

(Goniodus  Agassiz.) 
(Blainville,  1816;  type  Squalus  spinosus  Gmelin.) 

Two  very  small  dorsal  fins  without  spine,  the  first  opposite  the  ven- 
trals; no  anal  fins;  skin  with  scattered  lArge  round  tubercles,  sur- 
mounted by  prickles,  like  those  on  a  bramble,  and,  like  thetai,  leaving  a 
scar  when  detached.  Mouth  crescent-shaped,  a  labial  fold  around  the 
angle  of  the  mouth ;  nostrils  midway  between  the  mouth  and  the  end  of 
the  snout.  Teeth  equal  in  both  jaws,  very  oblique,  the  point  being 
turned  outwards;  several  strong  denticulations  on  each  side  of  the 
principal  point.  Ko  nictitating  membrane.  Spiracles  small ;  gill-open- 
ings of  moderate  width.  A  single  species  of  the  East  Atlantic,  straying 
to  our  coast,    (^/^j'oc,  a  hedgehog,  or  sea-urchin ;  /5eviy,  shark.) 

13*  £•  spinosus  (Gmel.)  Blainv. — Spinous  Shark;  BoucU, 

"  Spiracles  behind  the  eye,  behind  the  vertical  from  the  angle  of  the 
mouth.  Teeth  ^26'  ^^^^s^l  ^^  close  together.  Each  tubercle  with  a 
small  spine  in  the  centre.  Brownish  violet,  with  or  without  dark  spots" 
{OUntlier).  A  large  shark  of  the  coasts  of  Europe  and  Africa ;  a  stray 
individual  lately  taken  on  Cape  Cod. 

(Squalus  spinosus  Gmelin  Linn.  1,  1500;  Giinther,  viii,  428.) 

9.— SOmnriOSlTS  Le  Sueur,  1818. 

Sleeper  Sharks. 

{Lasmargus  MiUler  &  Honle.) 

(Le  Sueur,  Joum.  Ac.  Nat.  Sci.  Phila.  1818,  i,  222;  type,  Somniosus  hrevipinna  Le 
Snexii  =  Squalus  microcephalus  Bloch.) 

Body  elongate;  mouth  transverse,  little  arched,  with  a  deep  straight 
groove  running  backward  ftt)m  its  angle ;  nostrils  near  the  extremity  of 
the  snout ;  jaws  feeble ;  teeth  in  upper  jaw  small,  narrow,  conical ;  lower 
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teefh  numerous,  in  two  or  more  series,  the  point  so  much  turned  aside 
that  the  inner  margin  forms  a  cutting  edge,  which  is  entire ;  spiracles 
moderate;  no  nictitating  membrane ;  gill-openings  narrow  j  fins  all  very 
small,  the  ventxals  nearly  opposite  the  second  dorsal ;  skin  uniformly 
covered  with  miuute  tubercles.  Species  few,  of  the  l^orthem  Seas. 
(Latin,  somniosMSj  sleepy.) 

14.  8«  microcephalus  (Bloch)  Gill. — Sleeper  Shark;  Nurse, 

Body  robust,  rapidly  tapering  behind;  greatest  depth  about  one- 
fifth  the  length ;  head  somewhat  less ;  mouth  moderate,  upper  jaw  with 
five  rows  of  small  sharp  teeth,  which  are  incurved  and  lancet-shaped ; 
lower  jaw  with  two  rows  of  broad,  quadrangular  teeth,  divided  in  their 
centres  by  a  jyerpendicular  ridge  and  directed  outwards,  about  26  teeth 
on  each  side ;  spiracles  small ;  skin  rough ;  fins  small,  the  first  dorsal 
about  as  large  as  the  ventrals  and  larger  than  the  second  dorsal ;  pecto- 
rals short ;  caudal  short  and  bluntish.  L.  8  to  20  feet  {Storer).  Cax)e 
Cod  to  the  Arctic  Seas. 

{Squalus  microcephaliu  Bloch,  Schn.  135 ;  Somnioinu  hrevipinna  Le  Sueur,  Joum.  Ao. 
Kat.  Sci.  Phila.  i,  222 ;  Scymnus  hrevipinna  Storor,  FIbIi  Moss.  235 ;  Lcsmargus  horealia 
Gantber,  viii,  426.) 

Family  V.— SPINACID^. 

{Th^  Dog-fishes.) 

Body  more  or  less  elongate;  head  depressed;  eyes  lateral,  without 
nictitating  membrane ;  mouth  inferior,  rather  large,  arched ;  teeth  com- 
pressed, variously  formed ;  nostrils  inferior,  lateral,  near  the  front  mar- 
gin of  the  snout ;  spiracles  moderate ;  gill-openings  moderate,  five  on  each 
side,  all  in  front  of  the  pectoral  fins ;  dorsal  fins  twoy  each  armed  with  a 
ffpine  ;  the  first  dorsal  in  front  of  the  pectorals ;  anal  fin  wanting  ;  caudal 
•  fin  with  the  lower  lobe  small  or  obsolete;  ventral  fins  inserted  pos- 
teriorly. 

Genera  six  or  more ;  species  about  fifteen;  rather  small  sharks,  chiefly 
of  the  Atlantic.     {SpinacidcBy  part,  Giinther,  viii,  417-425.) 

*  Teeth  eqnal  in  both  jaws ;  dorsal  spines  not  concealed. 

a.  Teeth  very  smaU^  straight,  pointed,  each  with  one  or  two  smaller  onsps  on  each 

side Ckntroscyllium,  10. 

041.  Teeth  moderate,  simple,  subquadrate,  each  with  a  nearly  horizontal  cutting 

edge,  and  a  point  directed  outward Squalus,  U. 

Teeth  unequal,  those  in  the  i^>per  Jaw  erect,  triangular,  those  in  the  lower  jaw 
moie  or  leas  oblique ;  dorsal  spines  hidden  beneath  the  skin.    Centboscymnus,  12. 
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10.--€EJ¥TR08€TUiIV]»I  MtQIer  &  Henle,  1837. 

Black  Dog-fishes. 

(Mttller  &,  Henle,  Systomatisclie  Beschreibung  der  Plagiostomen,  191 ;  type  Spinax 
fabridi  Reinhardt.) 

Teeth  equal  in  both  jaws,  very  small,  straight,  pointed,  each  with  one 
or  two  smaller  casps  on  each  side  at  base^  mouth  crescent-shaped,  with 
a  straight,  oblique  groove  at  its  angle ;  spiracles  moderate  j  gill-open- 
ings rather  narrow ;  dorsal  fins  small,  each  with  a  strong  spine ;  the 
second  dorsal  entirely  behind  the  ventrals.  One  species,  (xivrpov^  spine ; 
(TxoXXiovy  Scyllium^  an  allied  genus,  from  trxukXtOy  to  rend  or  tear  to  pieces.) 

1ft.— €•  fabricii  (Reinhardt)  M.  <&  IL— Black  Dog-fish. 

Body  covered  with  minute  stellate  ossifications )  color  dark  brown. 
A  shark  of  the  Greenland  Seas,  lately  taken  oflf  Gloucester,  Mass.,  by 
the  United  States  Fish  Commission. 

(5innaa?/a5ridi Reinhardt,  Dansk.  Vid.  Selsk.  Forh.  1828,  iii,  xvi;  GUnther,  viii,  425.) 

1 1  •— S^IJAJLIJS  Linnens,  175a 

Dog-fiAkes. 

f 

{AaanihiM  Risso.) 
(Artcdi,  Liniisens,  Systema  Naturae ;  type  Squalua  aoanthias  L.) 

Body  rather  slender ;  mouth  little  arched,  with  a  long,  straight,  deep, 
oblique  groove  on  each  side  j  no  labial  fold  along  the  margin  of  the 
mouth ;  teeth  rather  small,  equal  in  both  jaws,  their  points  so  much 
turned  aside  that  the  inner  margin  forms  the  cutting  edge ;  spiracles 
rather  wide,  just  behind  the  eye  j  gill-openings  narrow,  in  front  of  the 
pectorals ;  fins  moderately  developed,  the  first  dorsal  larger  than  second, 
much  in  advance  of  the  ventral  fins,  which  are  behind  the  middle  of  the 
body,  although  in  advance  of  the  second  dorsal.  Smiill  sharks,  abound- 
ing in  the  Temperate  Seas.    (Latin,  squaluSj  a  shark.) 

*  Dorsal  spine  not  grooved ;  its  insertion  rather  behind  inner  angle  of  the  pectorals. 
16. — m.  acanthias  L. — PicJced  Dog-fish ;  Dog-fish;  Bone  Dog;  Skittle-dog;  Hoe, 

Body  slender;  snout  pointed;  head  6 J  in  length;  depth  about  8; 
slate-color  above,  pale  below,  back  with  whitish  spots,  especially  in  the 
young.    L.  1  to  3  feet ;  weight  5  to  15  pounds. 

A  small  sharp-toothed  shark,  ranging  widely  in  the  Atlantic,  very 
abundant  along  the  shores  of  the  l^orthem  and  Middle  States.  It  is 
somewhat  valued  for  its  livers,  from  which  "  Dog-fish''  oil  is  extracted. 
American  writers  have  usually  considered  our  species  {Sqmlus  ameri- 
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canus  (Storer)  Gill)  as  distinct  firom  the  European,  bat  no  reliable  dis- 
tinctions have  been  pointed  out. 

{8qu€Uu9  acanthias  L.  Syst.  Nat. ;  Acanthias  amerioanua  Storer,  Synopsis,  506 ;  Acan- 
tkioM  americanus  Storer,  Fish  Moss.  232 ;  Acanthias  vulgaris  Giinther,  viii,  418.  Sqitalus 
nu^Ui  (Gnl. )  Gill,  from  the  Pacific  coast  of  the  United  States,  is  considered  by  Dr. 
Gfiuther  and  others  as  the  same  species ;  Spinax  (Acanthict)  aucklii  Girard,  Proc.  Ac. 
Nat.  Sci.  Phila.  1854,  176;  Squalus  sucklH  GiU,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  499.) 

19.--€EJ¥TR08CT]!INV8  Bocage  <&  Capello,  1864. 
(Bucage  &  Capello,  Proc.  Zool.  Soc.  1864, 263 ;  type  Centrowymnus  ccelolepis  Hoc.  &,  Cap. ) 

Dorsal  fins  each  with  a  spincj  which  is  hidden  below  the  skin;  mouth 
wide,  but  little  arched ;  a  long,  deep,  straight,  oblique  groove  on  each 
side  of  the  mouth.  Teeth  of  the  lower  jaw  oblique,  with  the  point  more 
or  less  directed  outwards.  Upper  teeth  lanceolate,  on  a  quadrangular 
base«  with  a  single  cusj).  Spiracles  wide,  behind  the  eye.  Gill-openings 
Darrow.  (xiurpov^  spine ;  trxo/iyo^j  an  ancient  name  of  some  shark,  from 
tfxy/ivMT,  a  lion's  whelp.) 

17*  C*  ccelolepis  Bocage  &  Capello. 

Labial  groove  prolonged  forwards,  but  separated  by  a.  broad  space 
from  that  of  the  other  side.  Upper  teeth  very  small,  narrow  and  lan- 
ceolate. The  distance  betwe||i  the  nostrils  is  rather  less  than  ^  the 
length  of  the  pr* oral  iK)rtion  of  the  snout.  Lower  angle  of  the  pectoral 
rounded,  not  produced.  Dorsal  fins  shoit,  especially  the  first,  the 
length  of  which  (without  the  spine)  is  only  about  i  it«  distance  from 
tiie  second.  Extremity  of  the  ventrals  below  the  end  of  the  second 
dorsal.  Scales  on  the  head  and  nape  with  strise,  the  otliers  smooth, 
with  a  depression  at  the  base.  Uniform  blackish  brown.  {Qilnther.) 
Cosist  of  Portugal  and  neighboring  parts  of  the  Atlantic,  a  specimen 
taken  near  Gloucester,  Mass. 

(Bocage  Sl  Capello,  Proc.  Zool.  Soc.  1864, 263 ;  Cenfrophoma  ccelolejm  Gilnther,  viii,  423. ) 

SUPEE-FAMILY  SCYLLIOIDEA. 

{The  tkyllioid  Sharhi.) 

Family  VI.— GINGLYMOSTOMATID^. 

(The  Nurse  Sharks.)  < 

Sharks  with  the  first  dorsal  above  or  behind  the  ventrals;  no  spines; 

Mial  fin  present ;  caudal  fin  bent  upwards,  with  a  basal  lobe ;  mouth 

Diferior,  with  small  teeth,  in  several  series ;  nostril  confluent  with  the 

'i^th;  nasal  valves  of  both  sides  forming  a  quadrangular  flap  in  front 
Bull  Nat  Mus.  No.  1(j ^2 
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of  the  mouth,  each  being  provided  with  a  free  cylindrica]  cirrus ;  an 
upper  and  lower  lip,  the  latter  not  extending  across  the  symphysis; 
fourth  and  fifth  gill-oi)enings  close  together;  eyes  very  small.  The 
backward  position  of  the  first  dorsal  distinguishes  this  family  from  all 
othei*s  in  our  waters.  Genera  two ;  species  about  four ;  large  sharks  of 
the  warm  seas.    {Scylliidce  pt.  Giinther,  viii,  407-400.) 

*  Teeth  in  both  jawH  in  many  siTies,  each  with  a  strong  median  cusp,  and  one  or  two 
smaller  ciispn  on  each  side GiNGLYMOt^TOMA,  li. 

13.— OUVGIiTMOSTOniA  Miiller  <&  Henle,  18:17. 
(MiiUer  &  Henle^  Wiegmanu's  Arch.  1837,  p.  — :  type  Squalus  ctrratus  Gmelin. ) 

The  characters  of  this  genus  are  those  of  the  familj'  above  given,  v.illi 
the  addition  of  the  following,  which  distinguish  Gin^lymostama  from 
Nebrius:  teeth  of  both  jaws  in  manj'^  series,  each  with  a  strong  median 
cusp,  and  one  or  two  smaller  cusps  on  each  side,  (rirr^otioq^  a  hinge  or 
hinge-like  joint;  nrojia^  mouth.) 

1§.  G.  cirratum  (Gmcl.)  M.  &  H.— JVwrite  Shark, 

Uuiform  brownish;  young  specimens  with  small,  scattei'ed,  round 
black  spots;  nasal  ciiTus  reaching  the  lower  lip;  angles  of  the  fins 
obtusely  rounded;  (*audal  fin  forming  pearly  one-third  of  the  total 
length.    L.  6  to  10  feet.     (Oiinther,) 

A  large  shark  of  the  warmer  parts  of  the  Atlantic,  abundant  in  the 
Gulf  of  Mexico  and  the  West  Indies,  and  occasionally  taken  on  our 
South  Atlantic  coast. 

(Squalua  cirratum  Gmelin's  Linncens^  i,  1492 ;  MttUer  &  Henle,  23 ;  Giinther,  viii,  406.) 

Super-family  GALE0RHIN0I1)EA. 

{The  Oaleorhinoid  Sharks.) 

Family  VII.— GALEORHINID^ 

{The  True  Sharks.) 

Sharks  with  two  dorsals  and  an  anal  fin ;  no  s])ines ;  pectorals  mod- 
erate; caudal  fin  not  greatly  elongated,  not  lunate,  moderately  bent 
upwards,  notched  toward  its  end,  and  with  the  basal  much  less  devel- 
oped than  the  upper;  caudal  peduncle  not  keeled;  posterior  gill-opening 
above  the  base  of  the  pectoral  fin;  eyes  with  nictitatiug  membranes; 
head  not  hammer-shaped,  the  snout  being  longitudinally  produced  as 
usual  among  sharks.   A  large  family  of  twenty  or  more  genera  and  about 
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sixty  species;  found  in  all  seas.     {CarcJiariidcB  part  (Garchariina  and 
Mustelina)  GUnther,  viii,  357-380,  and  383-388.) 

*  Teeth  flat  and  ])aved,  withont  cusps  or  cutting  edges ;  spinM^loH  [ii-esent.    {Mu8teUna») 

a.  No  pit  at  the  rocit  of  the  tail ;  labial  folds  well  devclopi'd Mustklus  14. 

••Teeth  more  or  less  compressed,  with  entire  or  sciTat«  shaq)  edges.     {Galeorhininw,) 
6.  Spiracles  present, 
c.  No  pit  at  the  root  of  the  tail. 

d.  Teeth  small,  each  with  a  median  cusp  and  one  or  two  small  lateral  cusps 

on  each  side Triaci8,  15. 

dd.  Teeth  larger,  with  a  single  cusp,  oblique,  notched  and  serratetl, 

GALKOimiNUH,  16. 

or.  A  pit  at  the  root  of  the  tail ;  teeth  all  serrate ;  caudal  liu  with  a  double 

not<;h Galeocerdo,  17. 

bb.  Spiracles  obsolete. 

e.  Teeth  serrate,  more  or  less  (entire  in  the  very  young  or  very  old) ;  little 
oblique  or  nearly  npright. 
/.  Teeth  well  serrated  (in  the  adult);  those  of  the  ui)per  jaw  compara- 
tively broad  or  triangular;  those  of  the  lower  narrow  and  elaviforni, 

Carchauinijs,  18. 
Xf'  Teeth  scarcely  serrated,  <'oiistrict<^d  at  base,  narrow,  daviform,  and 

straight  in  lK)th  jaws Isogomphodon,  19. 

«ff.  Teeth  all  entire. 

g.  Teeth  nearly  upriglit,  the  point^t  not  iimch   directed  towards  the 

sides Aprionodon,  20. 

gg.  Teeth  oblique  and  flat,  the  points  turned  to  the  right  or  left  away 
from  the  centre,  so  that  the  inner  margins  are  nearly  horizontal  and 
present  a  cutting  edge SCOLIODON,  21. 

14.— mUSTEIiUS  Cuvier,  1817. 

{Homid  Sharks.) 

(BeUon,  Cuvier,  Regue  Animal :  type  Musielus  vulgaris  M.  &  H.) 

Body  elongate^  slender,  not  elevated  j  snout  comparatively  long  and 
flattened;  mouth  cre8eent-shai)ed,  with  well-develoi)ed  labial  folds; 
teeth  small,  many-rowed,  flat  and  smooth,  rhombic,  aiTanged  like  pave- 
ment, alike  in  both  Jaws ;  eyes  large,  oblong ;  spiracles  small,  just  be- 
hind the  eyes ;  pectoral  tins  large ;  fli'st  dorsal  large,  not  much  behind 
pectorals;  second  dorsal  somewhat  smaller;  anal  opx)osite  second  dorsal 
and  still  smaller ;  ventrals  well  developed ;  basal  lobe  of  caudal  almost 
obsolete ;  embryo  not  attached  to  uterus  by  a  pla<;enta.  Small  sharks, 
the  smallest  of  the  American  species,  known  at  once  by  the  smooth, 
paved  teeth.  (Latin,  muateUi^  a  weasel  or  martin ;  the  use  of  the  word 
Himilar  to  that  of  y^/irij  yalso':.) 

19*  HI.  IllnnulllS  (Blainv.)  J.  <&  G. — Smooth  Hound;  Dog  Sharl: — Emiusole. 

Body  slender,  tapering  backward  from  the  dorsiil  fin  to  the  long 
^tender  tail ;  snout  depressed,  moderately  sharp ;  mouth  small,  the  teeth 
^H  aUke,  a  fold  at  the  angle  of  the  mouth ;  first  dorsal  rather  large, 
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prolonged  behind,  nearly  midway  between  the  peotorals  and  ventrals ; 
second  dor8al  smaller,  but  larger  than  usual  m  sharks  ^  anal  slightly 
behind  secv>nd  dorsal,  and  much  smaller ;  pectoral  lins  broad  and  large, 
reaching  past  front  of  dorsal ;  back  slightly  keeled.  Smallest  of  our 
sharks ;  abundant  on  the  Atlantic  coasts  of  both  continents,  especially 
northwanl.  Sjiecimens  fi*om  Cape  Cod  and  from  Venice  apparently 
differ  in  no  unportant  respect. 

{Galivrhmiia  hinnulus  BlainviUe  Fauae  Franc.  1828, 83 ;  Mustelus  vulvar  is  Gttntber  viii, 
3H6;  MuHtvluH  caniti  Storer,  tlsh  Mass.  227.) 

30.  3I.  califomicufi  GUI. 

First  dorsal  beginning  over  terminal  third  of  pectoral ;  its  acute  point 
not  reaching  to  insertion  of  ventrals;  anterior  angle  of  dorsal  blunt ; 
second  dorsal  similar  to  first,  but  smaller ;  snout  rather  more  pointed 
than  in  most  of  the  species.  D.  18  +  17 ;  A.  18 ;  P.  22.  Coa^t  of  Cali- 
fornia.   (OilL)    Scarcely  different  from  the  preceding. 

(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1864,  148.) 

15.— TRI ACIS  Mttller  &  Henle,  1838. 

( Hhinotriacis  Gill. ) 

(IVtaAt*  Mtlller  &  Henle,  Magazine  of  Natural  History,  vol.  ii:  type  Triakis  avyUium 
MUller&  Henle.) 

Body  compressed,  elongate ;  mouth  large,  crescent-shaped,  with  well- 
developed  long  labial  folds;  teeth  small,  numerous,  similar  in  both 
jaws,  each  with  a  longer  median  cusp,  and  one  or  two  smaller  ones  on 
each  side ;  eyes  small,  with  nictitating  membrane ;  spiracles  small,  be- 
hind the  eyes ;  no  pit  at  the  J'oot  of  the  caudal ;  no  lower  lobe  to  the 
caudal ;  tli»t  dorsal  lln  opiK)site  the  space  between  the  pectoi'als  and 
ventrals.    Pacific  and  Indian  Oceans,    {rpsi-:,  three ;  «»{'?,  point.) 

!ll.  T*  Kemifasciatus  Giranl. — Doff  SharL 

"  Snout  moderately  produced,  rounded.  Nostril  with  a  broad  anterior 
flap.  The  tirst  dorsal  lln  is  nearly  midway  between  the  i>ectorals  and 
ventrals,  the  second  is  not  much  smaller  than  the  lii-st,  and  nearly  in 
advance  of  the  anal.  Upper  ])arts  with  well  delined  black  cross  bands, 
naiTower  than  the  interspaces.  A  row  of  rounded  black  spots  along  the 
sides  of  the  body,  alternating  with  the  interdorsal  cross  bais.  Coast^i; 
of  Cal  ifornia."    ( Guniher. )     . 

(Girard,  Proc.  Ac\  Nat.  Sci.  Phila.  ia-4,  196  ;  (;uutlitr,  viii,  :*)84.— J/M^/e/M^/e/vr Ayres, 
Proe.  Cal.  Ac.  Nat.  Sci.  ia')4,  18.) 

*itl.  T.  henlei  (Gill)  Putnam. 

Color  uniibnn  reddish  brown  above,  pale  below,  the  pectoral,  ventral, 
and  anal  fins  margined  with  paler;  snout  produced,  slender;  otherwise 
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essentially  as  in  the  preceeding  (Oill)^    California.    A  single  young 
8i)ecimen  known. 

i£kinotnacis:ir.ilei  Gill,  Proc.  Ac.  Nat.  Sci.  PhUa.  1868,  486.) 

16.— OALEORHIIVUS  Blainville,  1816. 

Topes. 

{Galetu  Cuvier,  1817.) 
(Blainville,  1816 :  t>'po  Squalus  galetu  L. ) 

First  dorsal  opposite  the  space  between  the  pectorals  and  ventrals ; 
mouth  crescent-shaped,  with  the  teeth  alike  in  both  jaws,  oblique, 
notched,  and  serrated;  spiracles  present,  small;  nictitating  membrane 
present ;  no  i)it  at  the  base  of  the  caudal  fin ;  caudal  fin  with'  a  single 
notch.  Tropical  seas.  (raXioi:^  a  kind  of  shark  colored  like  a  weasel ; 
ptvTj^  shark.) 

98.  G.  iraleus  (L.)  Blainv.— T(>p«. 

A  short  labial  fold  on  both  jaws ;  teeth  j^.  Second  dorsal  fin  only 
one>third  the  size  of  the  first  and  somewhat  in  advance  of  the  anal. 
Length  of  tail  nearly  equal  to  distance  between  dorsals.  (Oiintfter.) 
Euroi)e  to  the  Indian  Ocean.    '*  San  Francisco."    (GHinther.) 

{SqMolus  galeus  L.  Syst.  Nat. ;  Galeua  camti  Gtinthor,  viii,  «)79.) 

17.— OALEOCEBBO  MUIKt  &,  Henle,  18:^7. 

Tiger  Sharhs. 

(MiSller  i&  Henle,  Wiejpnann's  Archiv,  1837  :  type  Galeocerdo  tigrinun  Miiller  d.  Honle.) 

Mouth  crescent-shaped ;  teeth  nearly  equal  in  both  jaws,  oblique,  ser- 
rated on  both  margins,  with  a  deep  notch  on  outer  margin ;  spiracles 
present;  caudal  fin  with  a  double  notch;  a  pit  on  the  tail  above  and 
below  at  the  base  of  the  caudal  fin ;  first  dorsal  opposite  the  space  be- 
tween pectorals  and  ventrals.  Large  sharks,  found  in  most  seas,  (raxeor, 
a  kind  of  shark,  marked  like  ^aXir}^  the  weasel ;  xepSdf^  a  fox  or  weasel ; 
xipdo^y  craft.) 

14.  G.  tii^rilius  Miiller  <&  Henlc.— %er  Shark. 

Color  brown,  with  numerous  dark  (^ots  larger  than  the  eye ;  caudal 
^n  forming  about  one  third  of  the  total  length,  much  longer  than  the 
Bpace  between  the  dorsal  fins;  second  dorsal  somewhat  in  advance  of 
the  anal;  a  long  labial  fold  along  the  upper  jaw.  {Gunther.)  Cape  Cod 
to  Indian  Ocean ;  a  rather  large  shark,  known  by  its  variegated  colora- 
tion. 

(Hflller  Sl  Henle,  59 ;  Gttnther,  378.) 
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18.— €AB€HAB|]VIJS  BlainTiUe,  18ia 
Blue  Sharks, 

{Cynocephalus  Kleiu,  Gill.) 
(Carchariatt  Cuvicr,  not  of  Rafinesque.) 
( Prianodon  Muller  &.  Henlo. ) 
{Eulamia  0'\\\.) 

(BlainviUe  IHIG  :  type  CarcharinuH  comnursoni  Blaiiiville.) 

Large  sharks,  without  s[)iracles,  with  the  teeth  in  both  jaws  strongly 
serrated  in  the  adult,  those  in  the  upper  jaw  broad,  those  below  nar- 
rower, straight,  aud  claviform ;  first  dorsal  large ;  second  dorsal  much 
smaller,  usually  not  larger  than  the  anal.  Species  uumerous  in  the 
tropical  seas,  (xdp'/apo':^  rough ;  /tJevij,  shark ;  abbreviated  from  Carcha- 
rorhinus.) 

*  Body  and  head  slender ;   dorsal  fin  inaert^d  midway  between  pectoi'alH  aud  ven- 
trals  {Carcharinus). 

95.  C*  i^lancus  (L.)  Jor.  &  Gilb. — Great  Bhie  Shark. 

'*  Snout  very  long,  nostrils  mther  nearer  to  the  mouth  than  to  the 
extremity  of  the  snout ;  no  labial  fold  except  a  groove  at  the  angle  of 
the  mouth ;  teeth  of  the  upper  jaw  oblique,  scarcely  constricted  near  the 
base  5  lower  teeth  slender,  triangular  in  young  examples,  lancw^olatc^  with 
a  broad  base,  in  old  ones.  Pectoral  tin  long,  falciform,  extending  to  the 
dorsal,  whi<;h  is  nearer  the  ventrals  than  the  root  of  the  pectorals."  {Chiin- 
ther.)  A  large  shark  of  the  Avarm  seas,  occasionally  taken  on  our 
coast. 

(Squalua  glavcus  L.  Synt.  Nat. ;  Carcharias  glaucus  Gunther^  viii^  364. ) 

**  Body  and  head  Btout ;   dorsal  fin  placed  close  behind  the  root  of  the  pectorals 
(Enlnmia  Gill). 

96*  C«  Obscums  (Le  Sueur)  J.  &  6. — Dusky  Shark, 

Dark  clear  blue  above,  white  below ;  head  rather  i)ointed,  flattened 
above  and  below;  first  dorsal  rather  large;  second  smaller  than  the 
anal,  and  considerably  produced  behind ;  pectorals  large,  falciform.  A 
large  shark,  reaching  a  length  of.  nine  or  ten  feet-,  inhabiting  the  North 
Atlantic  and  fre<iuently  taken  on  our  coast. 

(Squalns  ohttcurus  Lo  Sueur,  Joum.  Ac.  Nat.  »Sci.  Phila.  1818,  i,  it23 ;  Carcharias 
obscums  Gilnther,  viii;  3(i6.) 

tl7.  C.  milberti  (MUller  <&  Henle)  Jor.  &  Gi]h,— Blue  Shark. 

This  species  is  represented  as  having  the  snout  shorter,  blunter,  and 
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higher  than  in  tbc  preceding,  and  with  the  pectoral  fins  considerably 
shorter  and  broader,  not  reaching  half  way  to  the  ventrals. 
Cape  Cod  to  the  Mediterranean  Sea. 

{Carckanaa  (Prianodon)  milbcrti  M.  &  H.  38;  Gill,  Pioc.  Ac.  Xat.  Sri.  1864,  262.— Car- 
ekariat  aFruleus  DeKay,  'M9;  Lamna  caudata  DoKay,  354.) 

97.  h,  C.  lamia  (RisHo)  Jor.  <&  Gilb. 

This  species  was  provisionally  identified  by  Prof.  Putnam  from  a  tooth 
obtained  on  St.  Peter's  Bank  belonging  to  a  fish  estimated  to  have  been 
at  least  thirteen  feet  in  length.  (Ooode  and  Bean.)  In  this  species  the 
upper  teeth  are  little  oblique,  serrated,  broad,  and  regularly  trian- 
gular;  dorsal  large;  the  second  dorsal  smaller  than  the  anal;   teeth 

(Carchariaa  lamia  Giinther  viii,  372 ;  PrioHodon  lamia  Goode  &  Bean,  Bnll.  Essex 
iDHt.,  187D,  30.) 

19.— ISOOOinPHOBOIV  Gill,  1861. 
Sharp-nosed  Sharks. 

(GUI,  Ann.  Lye.  Xat.  Hist.  N.  Y.  vii,  p.  410:  type  CarohartM  {Prionodtm)  oxyrkynokut 
MUller  &  Henle.)  • 

This  genus  differs  from  EuUimia  principally  in  the  dentition ;  the 
teeth  are  similar  in  form  in  both  jaws,  constricted  at  the  base,  claviform 
and  straight,  their  edges  scarcely  serrated;  the  snout  is  slender  and 
rather  conic  and  pointed.  Large  sharks,  of  the  tropical  seas.  (rVoT, 
equal ;  y^i^^^"*^  a  nail,  or  peg ;  d^cbv,  tooth.) 

t8.  I.  llmbatllS  (MUller  <&  Henle)  OiW.—Spotied'fin  Shark. 

^^  Snout  somewhat  pointed  in  front,  rather  produced,  the  distance 

between  its  extremity  and  the  mouth  being  somewhat  less  than  the 

width  of  the  mouth ;  nostrils  nearly  midway  between  the  extremity  of  the 

suont  and  the  mouth;  teeth  |^^,  similar  in  form  in  both  jaws,  namely, 

erect,  constricted,  on  a  broad  base,  the  upper  more  distinctly  serrated 

than  the  lower ;  gill-openings  wide,  at  least  twice  as  wide  as  the  eye, 

which  is  small ;  pectorals  falciform,  extending  beyond  the  end  of  the 

dorsal,  the  length  of  their  upper  margin  being  nearly  four  times  that  of 

tfee  lower.    First  dorsal  commencing  very  close  behind  the  axil  of  the 

P^oral ;  origins  of  the  second  dorsal  and  anal  opposite  to  each  other, 

Uie  bases  of  both  being  nearly  equally  long.    Caudal  fin  long,  with  the 

^Pper  edge  slightly  undulated,  its  length  being  equal  to  the  distance 

"^een  the  origins  of  the  two  dorsal  fins.    The  lower  side  of  the  ex- 

^'^ty  of  the  pectoral,  and  the  extremities  of  the  second  dorsal  and 
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anal,  and  of  the  lower  caudal  lobe  black''.   (ChUntker.)    Tropical  seas;  a 
sti^y  s}>ecunen  taken  at  Wood's  Hole,  Mass. 

( Carcharian  { Prifiodtm)  Umlpfltwi  M.  &  H.,  49 ;  Careharia*  limhatus  GUnther,  viii,  373. ) 

20.— APRIOiVOBOIV  Gill,  1861. 

8mooth-t4>ot1ied  Sharkn. 

(ApHon  Miiller  &,  Henle,  preoccupied.) 
(Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  vil,  411:  type  Squalus punctatiu  Mitch.) 

Snout  more  or  less  produced  and  conic ;  teeth  entire,  without  seme 
or  basal  cusi)R|  all  of  them  narrowed  on  a  broad  base,  the  lower  erect, 
the  upi)er  erect  or  only  slightly  oblique;  dorsal  more  or  less  posterior, 
opposite  the  space  between  pectorals  and  ventrals.  (a,  privative;  7:/>ea#v, 
saw ;  o<5tt*v,  tooth ;  the  edges  of  the  teeth  being  always  entire.) 

99*  A.  punctatus  (Mitch.)  Gill. — Smooth-toothed  Shark. 

"  Distance  of  the  extremity  of  the  snout  ftom  the  mouth  equals  that 
between  the  nostrils.  Pectoral  fin  subfalciform,  extending  to  the  end 
of  the  dorsal.  Second  dorsal  much  smaller  than  the  first."  {Oilntlier.) 
Atlantic ;  nrobably  not  common  on  our  coast. 

{SqualuA  punctatui^  Mit.  Lit.  &  Phil.  Trans.  N.  Y.  i,  48.'{:  Carcharias  iaodon  M.  6i  H. 
3?:  Carcliari<M  pufictatuH  GWntheTf  viii,  361.) 

:ll  .-SCOLIOBOIV  MtiUor  &  Henle,  1837. 

OhUque-toothed  Sharks. 

(Miiller  &   Henl»,  Wiedemann's  Archiv  f.  Naturg.  iii :    type  ScoUodon  laticaudu*  M. 

&H.) 

Sharks  with  the  teeth  entire,  oblique  and  flat,  the  points  directed 
toward  the  sides  of  the  mouth,  so  that  the  inner  margins  are  nearly 
horizontal,  and  present  a  smooth  cutting  edge,  those  in  front  more  nearly 
erect ;  teeth  not  swollen  at  the  base ;  each  of  them  with  a  deep  notch 
on  the  outer  margin  below  the  sharp  point;  no  spiracles;  a  pit  at  base 
of  tail ;  first  dorsal  well  in  front  of  ventrals,  much  larger  than  second. 
(ffxoXto-j  twisted  or  crooked ;  d<J«iv,  tooth.) 

30*  S.  terrSB-noVflB  (Richardson)  Gill. — Sharp-nosed  Shnrk. 

Body  slender;  snout  depressed,  moderately  rounded ;  mouth  U-shaped, 
with  a  short  labial  groove  at  its  angle,  which  groove  extends  on  the 
upper  jaw  as  well  as  on  the  lower;  distance  between  nostrils  grejiter 
than  distance  from  nostrils  to  end  of  snout;  gill-o[>enings  narrow;  first 
dorsal  moderate,  midway  between  pectorals  and  ventrals ;  second  dorsal 
very  smaU,  slightly  behind,  and  rather  smaller  than  the  anal ;  anal  fin 
much  shorter  than  distance  from  anal  to  ventrals;  a  slight  furrow  alon^ 
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the  middle  line  of  the  back,  ending  in  a  pit  at  the  root  of  the  tail ;  pec- 
toral fins  rather  large;  ventrals  small.  Color  gray;  caudal  tin  with  a 
eon8picuou8  narrow  blcU'kish  edge.  Xewlbundland  to  South  America ; 
common  southward.    Size  rather  small. 

{Squalus  {Carcharias)  terra-iiora:  KicUardHOii,  F.  B.  A.  iii,  289:  Carc'Mnan  ierra'-iiorcB 
Giinther,  viii,  mi) 

Family  VIIL— SPHYRNIDiE. 

{The  Hammer-headed  Sharks.) 

Oeneral  characters  of  the  Galeorhinida^  but  the  head  singularly  formed, 
kidney-shaped  or  ** hammers-shaped  Irom  the  extension  of  its  sides,  the 
nostrils  being  anterior  and  the  ej^e^s  on  the  sides  of  the  "hammer'^; 
mouth  crescent-shaped,  under  the  '^hamtner^;  the  teeth  of  both  jaws  simi- 
lar, oblique,  each  with  a  notch  on  tiie  outside  near  the  ba^e  ;  no  sx)ira- 
des;  last  gill-opening  over  the  pectorals;  first  dorsal  and  pectorals 
large,  the  dorsal  nearer  pectorals  than  ventrals ;  second  dorsal  and  anal 
small ;  a  pit  at  the  root  of  the  caudal ;  caudal  fin  with  i\  single  notch 
toward  its  tip,  its  lower  lobe  developed.  Genera  3 ;  species  5 ;  inhabiting 
most  seas.  Large  sharks,  known  at  once  by  the  singular  form  of  the 
head.     {CarcJuiriidWj  part:  group  Zygamina  Gtinther,  380-383.) 

•  Nostrils  near  the  eyes. 

a,  NostrilH  flimple^  with  tho  frontal  grooveH  rudimentaiy  or  obsoleto  ;  head  rt^ni- 
form,  its  anterior  and  lateral  marginH  couflnont,  forming  a  iK*jnicircle. 

Reniceps,  22. 

mi.  Nostrilfl  with  grooves  extending  in  front  towanl  the  middle  of  the  head ; 

head  tmly  liammer-Hhaped Sph yrxa,  211 

2t».— RENICEPS  Gill,  1861. 

Bonnet-headed  Sharht. 

(Gill,  Ann.  Lye.  Nat.  Hist.  N   Y.  1861,  viii,  p.  412:  type  Squalus  iiburo  L.) 

Head  reniform,  the  anterior  and  lateral  margins  confluent,  forming 
a  regular  semicircle,  the  posterior  msirgins  of  the  sides  of  the  hammer 
ver>^  short;  nostrils  close  to  the  eyes,  with  the  grooves  indistinct. 
(Latin,  rena^  kidney ;  cepsj  head.) 

tl.  H.Uhuro  (h,)  Mil].— AShovel-head  Shark;  Botinet  Head. 

Body  rather  slender,  not  much  compressed  j  head  depressed,  semicir- 
cular in  front,  reniform,  the  posterior  free  margins  short,  the  lateral  mar- 
gins continuous  with  the  anterior ;  pectorals  large ;  first  dorsal  high, 
ittidway  between  pectorals  andvenuals;  sec(md  dorsal  much  smaller, 
P^odaced  behind,  higher  and  shorter  than  anal ;  ventral  flns  modei^ate ; 
<^dal  moderate;  mouth  small,  crescentic;  teeth  small,  very  oblique, 
^^  a  deep  notch  on  the  outer  margin.    Color  uniform  ashy,  paler 
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beneath ;  head  44  in  length,  6  to  tip  of  caudal ;  width  of  head  slightly 
less  than  length  of  head.  L.  3  to  6  feet  or  more.  Atlantic  Ocean; 
abundant  southward;  ranging  to  China. 

{Squalus  lihuro  L.  Syst.  Naturni :  Zygana  tihnro  Giinther,  viii,  382.) 

98.— SPHYRUTA  RafmeBqiio,  1810. 

Hammerhead  Sharka. 

(Cestrachn  (Kleiu)  Gill ;  Zygtena  Cuvier;  preoccupied.) 
(Rafinesque,  Carattcri  di  Alcimi  Nuovi  Genori,  etc. :  type  Squalus  zygcena  L.) 

Head  truly  "hammers-shaped,  the  anterior,  lateral,  and  posterior  mar- 
gins distinct;  nostrils  near  the  eyes,  the  openings  confluent  with  a 
groove,  which  extends  along  most  of  the  front  margin  of  the  head. 
Species  few,  reaching  a  large  size ;  found  in  all  warm  8ea«.  (<F<pdpa^  a 
hammer.) 

32.  S*  zyg^aena  (L.)  M.  <&;  H. — Hammer-he^ided  Shark. 

Width  of  head  about  twice  its  length;  first  dorsal  large;  second  quite 
smaU,  smaller  than  anal ;  pectorals  rather  large ;  color  gray.  A  large 
shark,  fouu<l  in  all  warm  seas ;  common  on  our  coast  from  Gai)e  Cod 
southward. 

{fiqualus  zygcpna  L.  Syst.  Natnnu :  Zygcena  maUeuH  Giinther^  viii,  381 :  Zygcena  maU 
lens  Storer,  Fish  Mass.  238.) 

Super-family  LAMNOIDEA. 

(The  lAimn&id  SharJcs.) 

Family  IX.— ALOPIID^. 

(The  Threslter  Sharks.) 

Body  moderately  elongate ;  the  snout  rather  short ;  mouth  crescent- 
shaped  ;  teeth  equal  in  both  jaws,  moderate  sizt'd,  flat,  triangular,  not 
serrated^  the  third  tooth  of  the  upper  jaw  on  each  side  much  smaller 
than  the  others ;  gill-openings  moderate,  the  last  one  above  the  root 
of  the  pectorals;  no  nictitating  membrane;  spiracles  just  behind  eye, 
minute  or  absent;  flrst  dorsal  large,  midway  betweea  pectorals  and 
ventrals;  second  dorsal  and  anal  very  small;  caudal  fln  exceedmgly 
long,  about  as  long  as  the  rest  of  the  body,  a  pit  at  its  root,  a  notch  on 
the  upper  lobe  near  it«  tip ;  lower  lobe  moderately  developed ;  no  caudal 
keel;  ventrals  rather  large;  pectorals  very  large,  falcate.  A  single 
species,  i*eaching  a  large  size,  inhabiting  most  seas ;  known  at  once  by 
the  great  length  of  the  caudal  fln.  (Lamnidas,  part,  Giinther,  viii,  p.  393 ; 
genus  Alopecias.) 
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94.— ALOPIAS  RaAnoMquc,  1810. 
Threnher  Sharks. 

{Alopecia9  Mttller  &.  Henle;  corrected  orthography.) 

(Rafinefique,  Caratteri  di  Alcuni  X.  Gtoncri,  otc. :  type  Alopias  niacrouruH  Raf.  r=SquaIu8 
vulpes  Gmelin. ) 

The  characters  of  the  genas  are  included  above.  (dAiiirror,  a  fox; 
Latin,  rulpes.    A.  rulpes  was  known  to  the  ancients  as  dAw-^xtaq  =  fox-like.) 

n.  A*  VUlpe«(Gmel.)Bonap. — Thresher;  Fox-Shark;  Swingle-tail ;  lAmg-tail  Shark. 

A  large  shai^k,  abounding  in  all  warm  seas,  especially  in  the  Mediter- 
ranean and  Atlantic.  It  is  also  occasionally  taken  on  oiu*  Paciiic  coast. 
Known  at  once  by  the  great  length  of  the  tail. 

{Squalwt  vulpe»  Gmelin^  Limi.  Syst.  Nat.  i,  p.  496;  Alopecias  vulpcn  GUnther,  ^iii,  393.) 

Family  X.— CARCHARIID^. 

{The  Sand  SharJcs.) 

Body  rather  elongate,  the  snout  sharp ;  mouth  cresceat-shaped,  wide ; 
the  teoth  large,  long,  and  narrow,  subulate,  most  of  them  with  one  or 
two  small  cusps  at  the  base,  then*  edges  entire ;  gill-openings  rather 
large,  all  of  them  in  front  of  tlie  pectorals  ;  two  dorsiils,  moderate,  sub- 
equal,  the  anal  similar;  fins,  dorsal  well  behind  pectorals;  caudal  well 
developed,  with  a  short  basal  lobe  and  a  notch  toward  its  tip ;  no  caudal 
keel ;  pectorals  leather  short ;  no  nictitating  membrane ;  spiracles  minute, 
pore-like.  Genera  1  or  2,  Carcharias  Eaf.  {=iOdontaspis  Ag. ;  not  Car- 
ekarias  Cnv.= Carcharimis)  and  ^^ Eugomphodiis^^ ;  species  3.  Voracious 
sharks  of  moderate  size,  cliiefly  inhabiting  the  Atlantic.  (Lamnidw,  part, 
Gunther,  viii,  392 ;  genus  Odontaspis.) 

'  Teeth  lai^c,  awl-shaped,  all  or  nearly  all  of  them  witli  one  or  two  Hioall  cusps  at  the 
ba«e Carcharias,  25. 

2ft.— CARCHARIAS  Rafiuesque,  1810. 

Sand  Sharks. 

( Odontaspis  Agassiz. ) 

(Rafineiiqae,  Caratt«ri  di  Alcuni  Nnovi  Oeneri,  etc. :  type,  and  only  species  mentioned^ 
Carcharias  taunis  Raf.) 

Characters  of  the  genuH  included  above,    {xapxapw:^  rough.) 

•  First  and  fourth  t<»oth  of  the  upper  jaw  and  first  tooth  of  the  lower  simple,  with- 
out ba8al  cnsps.    {Eugomphodus  Gill. ) 

M*  €•  anericanas  (Mitch.)  .Tor.  &  Glib. — Sand  Shark;  Shovel-nose, 

^oAj  elongate,  its  depth  one  fifth  the  length ;  head  rather  pointed, 
>boat  one  seventh  of  the  length ;  fins  small,  the  first  dorsal  not  much 
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larger  tlian  the  second,  both  similar  to  the  anal;  pectoral  fins  short, 
obtuse,  or  truncate ;  color  gray.    L.  4  to  6  feet. 

A  small  voracious  shark  with  very  sharp  teeth,  rather  common  on 
our  Atlantic  coast. 

(Squahui  americanus  Mitcli.  Traus.  Lit.  &  Phil.  Soc.  1814,  i, '483:  Squalus  Httoralis 
Mitch.  Am.  Moutlily  Mag.  ii,  1818,328:  Carchariaa  griseufi  Storer,  FinlieB  Masn.  217: 
Odonlaspis  americanus  Giinthcr,  viii,  !i92:  Eugomphodiis  littoraUn  Gill,  Proc.  Ac.  Nat. 
Sci.  Phila.  1864,  2<^) 

Family  XL— LAMNID^. 

(The  Porbeagle^.) 

Sharks  of  large  size,  with  the  body  stout,  the  mouth  wide,  with  large 
teeth,  and  the  caudal  fin  lunate,  the  two  lobes  being  not  very  unequal, 
the  upper  lobe  sti*ongly  bent  upward ;  caudal  peduncle  with  a  keel  on 
each  side ;  gill-openings  wide,  all  in  front  of  the  pectorals,  entirely  lat- 
eral, not  extending  under  the  throat ;  fii'St  dorsal  large ;  pectorals  large ; 
ventrals  moderate ;  second  dorsal  and  anal  very  small;  a  pit  at  the  root 
of  the  caudal;  spiracles  minute  or  absent.  Genera  3;  species  6  or 
more.  Those  inhabiting  our  coasts  have  been  much  confused  by  authors. 
{IjamnidcCj  part,  Cxiinther,  viii,  38D-392.) 

*  Teeth  with  entire  edges. 

a.  Teeth  without  basal  cuHps,  long,  ilexuous,  prismatic,  and  acute ...  IsURUS,  2G. 
aa.  Teeth,  or  most  of  them,  with  a  small  cusp  on  each  side  at  base,  compressed, 

sharp,  and  somewhat  triangular Lamna,  27. 

Teeth  with  serrated  edges,  (;ompressed,  and  triangular  in  form . .  Carcharodon,  28. 


•» 


26.— ISURIJfSI  Rafinesque,  1810. 

Porhecufles. 

(  Oxyrhina  Ag. ) 

(Rafinesque,  Caratteri  di  Alcuni  Nuovi  Generi :  type  laurus  oxyrhynchus  Rtkt=Oxyrhiwa 
spallanzanii  Bon.) 

Snout  rather  long  and  pointed ;  first  dorsal  and  pectorals  large ;  sec- 
ond dorsal  Jind  anal  very  small;  caudal  peduncle  slender;  teeth  long, 
lanceolate,  with  sharp  entire  cutting  edges  and  no  basal  cusps.  (fV'>r, 
equal;  oupdj  tail;  the  two  lobes  of  the  tail  being  nearly  equal,  as  in  all 
the  members  of  this  family-.) 

•First  dorsal  inserted  entirely  1)ehind  jM^ctorals,  nearly  midway  between  jjeotorals  and 
ventrals,     (Imropm  GllL) 

85.  I.  g^laucus  (M.  <&  H.)  Jor.  <&  Gilb.— J/ocil-erc/  Shark, 

This  species,  if  really  occuning  on  our  coast,  will  be  known  from  the 
other  Isuri  by  the  position  of  the  dorsal,  which  is  distinctly  behind  the 
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pectorals,  nearly  midway  between  them  and  the  ventrals.  This  position 
is  represented  in  DeKay's  figure  (Nat.  Hist.  N.  Y.  Fishes,  pi.  63,  fig. 
206).    Atlantic  Ocean ;  Cuba  (Poey). 

{OiPjfrhina  glauoa  Miiller  &  Henle^  69:  Lamna  punctata  DeKay  (not  of  Mitchill), 
352:  I»urop9i8  dekajfi  Gill,  Ann.  Lye.  N.  Y.  viii,  153:  Lamna  glauoa  GUnther,  viii,  391.) 

**  Dorsal  fin  inserted  close  behind  tUe  root  of  the  pectorals,  much  nearer  pectorals 
than  ventrals.     (laurus,) 

M«  I.  oxyrhynchus  Raf, ^Sharp-nosed  Shark;  Mackerel  Shark, 

"Prseoral  portion  of  the  snout  as  long  as  the  lougitndinal  axis  of  the 
cleft  of  the  mouth,  tetrahedral,  iK)inted.  Angle  of  the  mouth  midway 
between  the  gill-opening  and  nostril.  Teeth  —  on  each  side ;  long,  lan- 
ceolate, with  sharp  lateral  edges,  without  basal  cusps.  The  third  tooth 
on  each  side  of  the  upper  jaw  is  much  smaller  than  those  next  to  it.  Gill- 
openings  extremely  wide,  the  width  of  the  fii'st  being  rather  more  than 
its  distance  from  the  last.  Origin  of  the  dorsal  fin  at  a  very  short  dis- 
tance from  the  base  of  the  pectorals,  which  are  falcdform,  the  length  of 
their  lower  margin  being  one-fourth  of  that  of  the  ui)i)er.''    (GUnther.) 

(Storer's  figure  of  ^^  Lamna  punctata^  (Fish.  Mass.  pi.  37,  f.  1)  repre- 
sents, so  far  as  the  position  of  the  dorsal  is  concerned,  the  present 
European  species,  instead  of  the  preceding.  No  mention  is  made  of  the 
presence  of  lateral  cusps  on  the  teeth.  The  occurrence  of  a  true  Istinis 
o&  our  coast  does  not  seem,  however,  to  have  been  verified,  although  it 
i«  not  improbable.) 

{Lamna  punctata  Storer,  Fish.  Mass.  225:  Lamna  spallanzanii  GUnther,  viii,  390: 
Inrut  oTjfrhynchus  Raf.  Caratteri,  etc.) 

27.— LAiniVA  Cuvier,  1817. 

Porbeagles. 

(CmricTy  B^gne  Animal,  ii :  type  Squalus  cornubicus  Gmelin.) 

Body  short  and  stout,  the  back  considerably  elevated ;  snout  promi- 
nent, iH>iuted ;  teeth  triangular,  pointed,  entire,  each  one  with  a  small 
CQsp  on  each  side  at  base ;  (one  or  both  of  these  sometimes  obsolete  in 
^  young  on  some  of  the  teeth ;)  gill-openings  wide ;  dorsal  and  pectoral 
fins  somewhat  falcate ;  second  <lorsal  and  anal  fins  very  small,  nearly 
opposite  each  other ;  first  dorsal  close  behind  the  root  of  the  pectorals. 
(Aa/ivo,  a  kind  of  shark,  from  Xd/xtuj  a  horrible  anthropophagous  monster, 
iiito  which  a  daughter  of  Belus  was  changed  by  Jiuio,  because  she  was 
Gloved  by  Jupiter ;  a  bugbear  used  by  the  Greeks  to  frighten  refractory 
*fl<ben.) 
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B7»  If  cornubica  (Gmel.)  Fleming. — Beaumaris  SJuirk;  Porbeagle  ;  Tope, 

Snout  conical,  pointed,  ratber  longer  than  the  cleft  of  the  month ; 
teeth  ^  or  H  on  each  side  (^  or  ~  in  European  specimens,  fide  Giinther) ; 
the  third  tooth  on  ejich  side  in  the  upper  jaw  small ;  first  dorsal  begin- 
ning over  the  axil  of  the  pectorals;  color  gmy.  A  large  and  fierce 
shark  of  the  Korth  Atlantic,  not  till  lately  rexjorded  from  our  coast.  (A 
specimen  in  the  Museum  of  Butler  University,  from  which  the  above 
account  was  taken,  Avas  obtained  by  Dr.  T.  H.  Beau  at  Wood's  Hole, 
Mass.) 

{Squalus  cornubicue  Gmeliu,  L.  i,  1497;  Gttnther,  viii,  389.) 

2§.— CARCHABOBOIf  Smith,  18—. 
Oreat  White  Sharks. 

(Sir  Andrew  Smith,  Proc.  Gool.  Soc.  Londun,  — :  type  Carcharodon  capeneie  Smith  =  C. 
rondeleti. ) 

This  genus  differs  from  Imirus  chiefly  in  the  dentition,  the  teeth  being 
large,  flat,  erect,  regularly  triangular,  their  edges  seiTated ;  first  dorsal 
moderate,  nearly  midway  between  pectorals  and  ventrals;  second  dorsal 
and  anal  very  small;  pectoi'al lai'ge,  veutrals  moderate;  caudal  pedimcle 
rather  stout;  spiracles  minute  or  absent.  Sharks  of  very  large  size ; 
found  in  most  seas.     {rApyapoq^  rough ;  ddmv^  tooth.) 

3§«  €•  rondeleti  MUUcr  &  Hcule.— ifa^-eaffr  Shark;  AUcood's  Shark. 

Body  stout,  depth  about  5.}  in  total  length ;  mouth  verj'^  large ;  both 
jaws  with  five  mws  of  large,  triangular,  serrated  teeth,  those  in  the 
lower  jaw  nariower,  about  -  in  each  row  ;  first  dorsal  somewhat  behind 
l)ectm-als;  c;uidal  fin' large  and  strong.  Color  leaden  gray;  tips  and 
edges  of  pectorals  bla(;k  (Storer).  One  of  the  largest  of  the  sharks, 
reaching  a  length  of  fifteen  feet  and  the  weight  of  nearly  a  ton.  It  is 
found  in  all  tem[)erate  and  tropical  seas,  but  is  rare  on  our  coasts. 
American  specimens  have  been  named  G.  atwoodij  but  are  probably  not 
distinct  from  the  European. 

(Milllev  &,  Henle,  Plagiostomcti,  70;  Giiuther,  viii,  :^2:  CarchariiU  atwoodi  Storer, 
Fishes  Mii88.  2*^2.) 

Family  XH.— CETORHINID^. 

(Tl^  Backing  Sharks.) 

Sharks  of  immense  size,  with  the  gill  openings  extremely  wide,  ex- 
tending from  the  back  nearly  to  the  median  line  of  the  throat ;  all  of 
them  in  front  of  the  x>ectorals;  mouth  moderate,  the  teeth  ver>'  small, 
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nameroas,  coDical,  without  cusps  or  8erratui*es;  no  nictitating  mem- 
bran?  ;  spiracles  veiy  small,  above  the  comers  of  the  mouth ;  tirst  dorsal 
large,  midway  between  pectorals  and  ventrals ;  second  dorsal  and  anal 
small;  caudal  fin  lunate,  the  upper  lobe  considerably  the  larger;  caudal 
peduncle  keeled;  pectorals  and  veutnils  large.  A  single  genus,  with 
probably  but  one  species;  the  largest  of  living  sharks;  inhabiting  the 
northern  seas.    {LamnidWj  part,  Criinther,  viii,  394 ;  genus  8elache.) 

«9.— CETORHIHrUfSI  Blainville,  1810. 

Bcuiking  SharJc4t, 

(Selache  Cuvier.) 

(BUiuville,  Bull.  Soc.  Philom.  1810,  p.  169:  type  Cetorhinua  gunneri  Blainv.  =  i$^rtia/tc« 
maximus  L.) 

The  characters  of  the  genus  are  included  above.  (x^r«c,  whale ;  /^tVij, 
a  shark  (Sqtiatina)^  fi*om  />eVry,  a  file  or  rasp,  the  rough  skin  of  the  shark 
being  used  for  polishing  wood  and  marble.) 

29*  C*  maximus  (L.)  BlainviUe. — Basking  Sh^irk, 

Body  rugose,  the  skin  very  rough,  with  small  spines ;  head  small ; 
snout  blunt;  eyes  small ;  teeth  in  six  or  seven  rows  in  each  jaw,  about 
200  in  each  row ;  tirst  dorsal  large,  triangular,  over  the  space  between 
pectorals  and  ventrals ;  second  dorsal  much  smaller,  rather  larger  than 
anal ;  tail  large.  Largest  of  the  sharks,  reaching  a  length  of  nearly 
forty  feet ;  found  in  the  Arctic  seas ;  straying  southward  to  Portugul 
and  Virginia. 

(SqiuU$t8  maximu9  L.  Sy8t.  Nat. :  Selachus  maximitB  Storer,  Fish.  Mass.  d29 :  Selacke 
Gttntber;  viii,  394.) 


Family  XIIL— RI1IN0D0NTIDJ5. 

(The  Whuh  Sharks.) 

Origin  of  the  first  dorsal  fin  somewhat  in  advance  of  the  ventrals ;  the 

second  small,  opposite  to  the  anal ;  both  without  spines ;  a  pit  at  the 

root  of  the  caudal,  with  the  lower  lobe  of  the  caudal  well  developed ; 

ndes  of  the  tail  with  a  keel ;  no  nictitating  membrane ;  spiracles  very 

Riuall ;  m<mth  an<l  nostril  near  the  extremity  of  the  snout ;  teeth  very 

Kmall  and  numerous,  conical ;  gill-openings  wide,  the  last  one  above  the 

base  of  the  pectorals.    Large  sharks,  of  warm  seas.    Two  specie^j  ai^e 

taiown,  Bhu^odon  typiem  from  the  Cape  of  Good  Hojie,  and  the  foUow- 

feg.    (Rhinodontid^v  Gttnther,  viii,  396.) 

Teeth  each  recurved  backward  and  acutely  poiuted,  swoUon,  and  with  a  heel-like 
Pi^^ion  in  front  rising  from  its  baae MicristoduS|  '30, 
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30.— iniCBISTOBIJS  Gill.  1865. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1865,  177:  type  Micri8t4>du8 pinwtatus  Gill.) 

This  genus  is  known  from  its  teeth  only.  These  are  described  as  fol- 
lows: "The  teeth  are  fixed  and  extremely  minute,  the  largest  little 
more  than  a  line  in  length  (in  a  shark  20  feet  long)  and  decrease 
towards  the  ends  of  the  jaw ;  they  are  disposed  in  regularly  transverse 
rows,  of  which  there  are  104  to  167  on  each  side,  while  in  front  thei'e 
are  13  to  10  in  ea€h  transverse  row ;  each  tooth  is  recurved  backwards 
and  acutelj^  pointed,  swollen  and  with  a  heel-like  projection  in  front 
rising  from  its  base." — ( &ill.)    (//txyooc,  small ;  IctO-:^  an  upright  jirojection ; 

ddob^j  tooth.) 

40.  HI.  punctatus  Gill. 

A  very  large  spotted  shark  found  in  the  Gulf  of  California,  ((iill, 
Proc.  Ac.  Nat.  Sci.  Phila.  1805,  177.) 

Family  XIV.— HETERODONTIDJE. 

{Tlw  Port  JcLchsan  Sharks.) 

Sharks  with  two  dorsal  fins,  both  provided  with  spines ;  the  first  dor- 
sal opposite  to  the  space  between  pectorals  and  ventrals;  the  second  in 
advance  of  the  anal.  Body  elongated,  obtusely  trihedral,  gradually  tiiper- 
iug  from  the  anal  region  towards  the  caudal  fin ;  head  high,  with  the  fore- 
head declivous,  little  prominent;  nostrils  confluent  with  tlie  mouth; 
mouth  rather  narrow,  the  upper  lip  divided  into  seven  lobes,  the  lower 
with  a  fold ;  spiracles  small,  below  the  lower  part  of  the  eye ;  no  nictitat- 
ing membrane;  gill-openings  rather  narrow;  dentition  similar  in  both 
jaws,  viz,  small  obtuse  teeth  in  front,  which  in  the  young  are  pointed, 
and  provided  with  three  to  five  cusps ;  the  lateral  teeth  large,  pad-like, 
twice  as  broad  as  long,  arranged  in  oblique  series,  one  series  being  formed 
by  much  larger  teeth  than  those  in  the  other  series ;  caudal  fin  moderate 
Genera  1, 2,  or  3 ;  species  about  4 ;  inhabiting  the  Pacific  Ocean.  Of  much 
interest  to  palaeontologists  from  their  supposed  relation  to  certain  extinct 
types.  {Cestradontidw  Gtinther,  viii,  417,  418;  but  Heterodontus  has 
priority  over  Cestracion.) 

*  Branchial  region  longer  than  high,  tho  Hlits  being  little  elongat4jd ;  molar  teeth  flat 
and  closely  contiguouM Gyropleurodus,  31. 

31.— OYROPLJEUBOBIIfSI  Gill,  im2. 
((fill,  Proc.  Ac.  Nat.  Sci.  Phila.  1?*(>2,  489;  tyi>e  Cestracion  francisci  Girard.) 

Tlie  characters  distinguishing  this  gi'oup  from  Heterodontus  are  thus 
given  by  Professor  Gill : 


14.   HETERODONTID.S GYR0PLEUR0DU8.  33 

"In  the  latter  genus,  the  branches  of  the  lower  jaw  are  at  lii'st  con- 
tiguoos  and  diverge  from  each  other  at  an  acute  angle,  while  in  front  of 
the  oblique  whorls  of  molars,  and  between  the  acute  teeth  of  the  front 
which  encroach  on  the  sides,  a  cordiform  area  exists.  The  lateral  or 
molar  teeth  are  numerous,  and  arranged  in  oblique  whorls,  which  rapidly 
increase  in  size  to  the  fifth,  behind  which  they  again  decrease.  The 
branchial  apertures  are  also  comparatively  large,  the  tirst  being  longer 
than  the  length  of  the  branchial  region. 

"In  Oyrapleurodusj  the  bninches  of  the  lower  jaw  are  widely  separated 
by  an  interval  rounded  in  front  and  becoming  wider  behind,  the  sides 
themselves  being  curved  outwards;  the  acute  teeth  are  confined  to 
the  front  and  the  molar  teeth  are  few  and  disposed  in  about  four  whorls, 
the  first  three  of  which  slightly  increase,  while  tht  fourth  is  almost 
radimentary.    The  branchial  area  is  almost  oblong." 

Head  short  and  high,  broad,  but  with  sub  vertical  sides;  the  forehead 
very  declivous  from  eyes,  and  with  the  snout  wide  and  transverse,  but 
prominent;  two  bhmt,  diverging  ridges  are  contiiuied from  each  side  of 
the  snout  and  abruptly  merge  uito  the  more  conspicuous  superciliary 
ridges,  the  interval  between  which  is  nearly  plane ;  teeth  in  front  digi- 
tated, with  three  or  four  cusps,  quincuucially  distributed  in  rows  slightly 
converging  toward,  the  middle ;  in  the  upper  jaw,  on  the  sides,  molars 
oblong  and  flattened,  arranged  in  about  four  oblique  whorls,  uniform  or 
increasing  backward,  except  the  last,  which  is  smallest;  on  the  sides  of 
the  lower  jaw,  also,  are  molars  oblong,  with  flattened  crowns,  and  ari'anged 
in  transversely  oblique  whorls,  but  decreasing  backwanl  {Gill).  One 
Rpecies  known.     (^D/>«t,  ring  or  whorl ;  rAeo/oov,  side;  oooD?,  tooth.) 

41.  G.  flranclsci  (Grd.)  Gill. 

Dorsal  fins  considerably  produced  backward  at  their  i)osterior  angle; 
the  compressed  spine  forming  about  half  of  the  base  of  each  fin ;  anal 
fln  large,  directed  very  obliquely  backwards,  reaching  the  root  of  caudal ; 
caudal  fin  forming  alK)ut  one  fourth  of  the  length;  color  brownish,  varie- 
gated with  sparsely  scattered  small  black  spots  all  over  the  body  and 
ftus.    Coast  of  California  (Gill). 

{Cestradott  franc'mci  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  196;  CcstracUm  franci900 
GUnther,  viii,  416;   Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  J862,  492.) 

Bull.  Nat.  Mus.  No.  16 3 
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Family  XV.— HEXANCHID^. 

(The  Caw  SharJcs.) 

Body  elongated,  somewhat  depressed  anteriorly,  tapering  towards  the 
caudal  fin.  Head  depressed,  oblong  and  semi-oval  or  semi-elliptical 
above,  with  the  snout  projecting.  Eyes  submedian  or  anterior,  without 
nictitating  membranes.  Mouth  inferior,  large,  arched  in  fix>nt,  no  labial 
fold.  Te^th  in  the  two  jaws  unlike ;  in  the  upper  jaw  one  or  two  pairs 
of  awl-shaped  teeth,  the  next  six  teeth  broader,  and  each  provided  with 
several  cusps,  one  of  which  is  much  the  strongest.  Lower  jaw  with  six 
large  comb-like  teeth  on  each  side,  besides  the  smaller  posterior  teeth. 
Spiracles  small,  on  the  side  of  the  neck.  Only  one  dorsal  Jin,  without  spincj 
opposite  tite  anal,  aad  similar  to  it.  No  pit  at  the  root  of  the  caudal  fin. 
Gill-openings  wide,  six  or  seven  in  number.  (Jenera  2 ;  species  4  or 
more;  mostly  of  the  Eastern  Atlantic.  (Notidanidas  Giinther,  viii,  397- 
399.) 

*  GiU-openingd  deven  ou  each  side Ueptancus,  32. 

89.— HJEPTANCIJS  Bafinesqne,  1810. 

Perlons, 

CNoHdanus  Cavier,  1817.) 

(HeptranchiaB   Rafiuesque,   Caratteri   di  Alcuni  Naovi  Generi,   etc.:   type   Squalut 
dnereus  Ginelin. ) 

Characters  same  as  those  of  the  family  with  the  addition  of  gill-open- 
ings  seven,  which  separates  this  genus  from  Hexanctis.  {iTtrd,  seven; 
ayxoi;,  bend  or  sinus,  for  gill-opening.) 

*  Median  tooth  of  lower  jaw  without  central  cnsp.    {Notorhyncbua  Ayres. ) 
49.  H.  indicns  (Cuvier)  MUller  &  Henlo. 

^^  Snout  short  and  rounded ;  cleft  of  the  mouth  broader  than  long.  A 
single  median  pointed  tooth  in  the  upper  jaw ;  the  lower  median  tooth 
with  lateral  casps,  but  without  central  cusp.  The  first  cusp  of  the  lower 
t«eth  is  much  stronger  than  the  others  and  serrated  on  its  outer  margin." — 
{OUnther.)  Bark  bluish  gray,  with  many  small  irregular  black  blotches. 
Tail  more  than  one  thinl  of  totiil  length.  Size  large.  Cape  of  Good 
Hope  to  California;  not  rare  at  San  Francisco. 

(Notidanua  indicu8  CnvinT,  Regue  Animal :  Notidantu  indicus  OUnther,  viii,  398:  Xoto- 
rkynchus  macvfjoiaa  Ayrcs,  Proc.  Cal.  Nat.  8ci.  i,  72 :  Notorhynchu9  maculafM  Gill,  Proc. 
Ac.  Nat.  8ci.  Phila..  1862,  495,  nnd  1864, 149 :  Notorhifnchus  borealia  Gill,  Proc.  Ac.  Nat 
Sci.  PhUo.  1864.  150. 
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SuPBE-FAMiLY  SQUATINOIDBA. 

{The  Hquatinoid  Sharks.) 

Family  XVI.— SQUATINIDiE. 

( The  A  ngel  Sharks.) 

Bay-like  sharks.  Body  depressed  and  flat;  mouth  anterior;  teeth 
conical,  pointed,  distant ;  pectoral  fins  verj'  large,  expanded  in  the  plane 
of  the  body,  but  free  from  it,  being  deeply  notched  at  the  base ;  ventral 
fins  very  large ;  two  small  subequal  dorsal  flns  behind  the  ventrals ;  no 
anal  fln ;  caudal  fin  smaU ;  gill-openings  wide,  subinferior,  partly  covered 
by  the  base  of  the  pectoral ;  spiracles  wide,  crescent-shaped ;  behind  the 
eyes;  nostrils  on  the  front  margin  of  the  snout,  with  skinny  flaps.  A 
single  genus,  with  x>erhaps  but  one  species.  Sharks  of  singular  appear- 
ance, inhabiting  most  seas.    {Rhinidw  Giinther,  viii,  430.) 

88.— S<|ITATIIIirA  Diim^ril,  1806. 

Angel  Sharlcs. 

{Khina  Klein. ) 

(Aldrovandi,  Dam^ril^  Zool.  Anal.  1806,  :  type  Squalun  sqmUina  L.  =  Squatina  an- 
§elu9  Dum.) 

The  characters  of  the  genus  are  included  above.    {Sqtuitinaj  the  Latin 
name  of  8.  angelusj  from  sqtiatusj  skate.) 

4S*  S*  aniTClllS  Domdril. — Angel-fish  ;  Monk-fish  ;  Angel  Shark. 

Bluish  ash-gray  above,  much  blotched  and  speckled ;  beneath  white ; 
caudal  fin  short  triangular,  lower  lobe  longest ;  dorsal  fins  short  and' 
high ;  skin  rough,  with  small  stiff  prickles,  largest  along  the  middle 
line  of  tiie  back ;  eyes  small.  A  small  shark,  with  expanded  pectorals, 
like  a  ray,  found  in  most  warm  seas,  not  very  common  on  our  coasts. 
Oa?  species  has  been  generally  considered  as  distinct  from  the  Euro- 
pean, under  the  name  8.  dumerili^  but  without  evident  reason.    A  spe- 

ciee  considered  by  Dr.  Giinther  to  be  identical  with  SqvMina  angelua 

^  oocurs  on  our  Pacific  coast. 

{^(pudw  squatina  L.  Syst.  Nnt.:  Squatina  angelus  Dnm^ril,  Zool.  Anal.  103:  Squalus 
*«««<U  Le  Saeur,  Jonm.  Ac.  Nat.  8ci.  Phila.  i,  225 :  Bhinn  8qu4Uinn  GUnthor,  viii,  430 : 
^^^sa  cal^omica  Ayren,  Proc.  Cal.  Ac.  Nat.  Sci.  1859,  29.) 
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ORDteR  E -RAIiE. 

{TJteRays.) 

Gill-openings  inferior,  Hlit-like,  five  in  number ;  spiracdes  present ;  no 
anal  fin;  doi-sal  fins,  if  present,  inserted  on  the  tail;  body  typically 
disk-like,  broad  and  flat,  the  margin  of  the  disk  being  formed  by  the 
expanded  pectorals.  Tail  comparatively  slender,  the  caudal  fin  small. 
With  the  exception  of  the  Eaiidcc^  most  or  all  of  the  rays  are  ovo- vivi- 
parous. (Suborder  Batoidei  Giinther,  viii,  434-498.)  (Latin,  rata  or 
rajaj  a  ray.) 

*  Tail  comparatively  thick,  nsoaUy  with  rayed  dorsal  and  caudal  iins ;  no  seirated 
caudal  spine  nor  separate  cephalic  tins.    (Pachitura.) 
a.  Snout  saw-liko,  much  pro<luced,  armed  with  strong  lateral  teeth  . .  PRiSTiDiB)  17. 
aa.  Snout  not  saw-like. 
b.  Disk  passing  gradually  into  the  long  stout  tail ;  pectorals  not  extending  to 

the  snout I^HINOBATIDiG,  18. 

bh.  Disk  abruptly  contracted  at  base  of  the  tail. 

c.  Electric  organs  present ;  disk  jierfectly  smooth Torpedinid^,  19. 

cc.  Electric  organs  absent ;  disk  and  tuil  more  or  less  x)rickly RaiidvE,  20. 

••  Tail  very  slender,  whip-like,  it«  fins,  if  any,  small  and  near  its  base.     (Masticura,) 
.  d.  Pectoral  fins  uninterrupted,  confluent  around  the  snout ;  teeth  small. 

TRYGONIDiE,  21. 

dd.  Pectoral  iins  interrupted,  the  appendages  on  the  snout  (**  cephalic  fins'") 
separate  from  the  pectorals. 

e.  Teeth  large,  flat,  tessellated MvLiOBATiDiE,  22. 

ee.  Teeth  very  small,  flat  or  tubercular CKPiiALOPTERiDiE,  23. 

SUPEB-FAMILY   PRI8T0IDEA. 

(TJie  Pristoid  Rays.) 

Family  XVII.— PRISTID^. 

{TJw  ISaW'Jijtheit.) 

Body  elongate,  depressed ;  pectoral  fins  inoilerate,  the  front  margin 
quite  free,  not  extending  to  the  head ;  snout  pi*odueed  into  a  very  long, 
thin,  flat  blade,  which  is  armed  with  a  series  of  strong  tooth-like  pro- 
cesses along  each  edge;  teeth  in  Jaws  minute,  obtuse;  gill-openings 
moderate,  inferior;  spiraelcs  wide,  behind  the  eye;  nostrils  inferior; 
no  tentacles ;  no  nictitating  membrane ;  dorsal  fins  large,  without  spine, 
the  first  neiirly  opi)osit^  the  ventrals.  Caudal  well  develoi>ed,  bent 
upwards ;  a  fold  along  ernih  side  of  tiiil.  A  single  genus,  with  five  or 
more  species,  inhabiting  warm  seas,  sometimes  ascending  the  rivers.  A 
family  of  sharks,  PriMiophoridw^  similaiiy  armed  with  a  "  saw,"  occurs 
in  the  Pacific  Ocean.    {FrUttidce  GUnther,  viii,  43(>-43y.)      • 


18.   BHINOBITIDJS — RHINOBATUS.  37 

84.— PBISTIS  Latham,  1794. 

SaW'fiahes. 

(Latham,  Trans.  Linn.  Soc.  ii,  p.  276:  type  Squalus  priatis  'L.=PriBH$  antiquorutn 
Latham.)  ^ 

The  characters  of  the  genus  are  included  above.  {nplanQ'iy  the  ancient 
name  of  the  saw-fish,  firom  TzpiffTr^':^  a  sawyer.) 

44.  P*  antftiiaoraili  Latham. — Saw-fish, 

Anterior  dorsal  ox)posite  ventrals ;  caudal  fin  without  lower  lobe ;  ros- 
tral teeth  in  16  to  20  pairs,  nearly  equidistant,  stout,  provided  with  a 
cutting  anterior  edge ;  the  size  of  the  teeth  subject  to  considerable  varia- 
tions; caudal  fin  without  lower  lobe ;  color  grayish.  Length  10  to  15  feet. 
Atlantic  Ocean ;  common  on  both  shores,  especially  southward ;  probably 
entering  rivers. 

(SqualHS  pri»tu  L.  Syst.  NatnrsB:  Pristia  antiqu^um  Latham,  Trans.  Linn.  Soc.  1794, 
ii,  297 ;  Gttnther,  viii,  438.) 

Family  XVIII  — RHINOBATID^ 

{TIte  Long-nosed  Rays.) 

Shark-like  rays.  Trunk  gradually  passing  into  the  long  and  strong 
tail,  which  is  provided  with  ^wo  well-developed  dorsal  fins,  a  caudal  fin 
and  a  conspicuous  dermal  fold  on  each  side ;  disk  not  broad,  the  rayed 
portion  of  the  pectoral  fins  not  being  continued  to  the  snout ;  no  conspic- 
uous spines,  the  skin  being  nearly  smooth ;  no  electric  organs.  Genera 
3  to  5 ;  species  about  15 ;  inhabiting  warm  seas.  The  form  of  the  body 
is  as  much  shark-like  as  is  that  of  the  shark  Squatina.  (Rhinohatidce  GUn- 
ther,  viii,  440-448.) 

*  First  dorsal  much  behind  the  ventrals ;  anterior  nasal  valves  not  confluent. 

RHINOBATUS,  35. 

85.— BHimrOBATVS  Bioch  <&  Schneider,  1801. 

(Schneider  ed.  Bloch,  Ichthy. :  type  lihinobaius  rhinohatM  Bloch  &  Sclineider=i2Atito- 
hatus  granulatua  Cuv. ) 

Body  depressed,  gradually  passing  into  the  tail.  Cranial  cartilage 
produced  into  a  long  rostral  process,  the  space  between  the  process  and 
the  pectoral  fin  being  filled  by  membrane.  Spiracles  wide,  behind  the 
eye;  nostrils  oblique,  wide;  anterior  valves  not  confluent.  Teeth  ob- 
tuse, with  an  indistinct  transverse  ridge.  Dorsal  fins  without  spine ; 
both  at  a  great  distance  behind  the  ventral  fins.  Caudal  fin  without 
kwer  lobe,    (finely  a  shark,  SquoHna;  paro^:^  a  skate.) 
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45.  B.  prodactas  Ayres. 

"  The  anterior  nasal  valve  is  dilated  into  a  very  narrow  lateral  fold, 
scarcely  projecting  beyond  the  nasal  margin.  The  length  of  the  nostril 
is  slightly  more  than  its  distance  from  the  lateral  margin  of  the  head 
and  more  than  the  distance  between  the  inner  angles  of  the  nostrils,  and 
much  less  than  the  width  of  the  mouth,  which  is  very  slightly  arched. 
Snout  produced,  the  distance  between  the  outer  angles  of  the  nostrils 
being  ^  of  that  between  the  mouth  and  the  end  of  the  snouts  A  series 
of  small,  depressed,  polished  spines  along  the  median  ridge  of  the  back; 
groups  of  small,  polished  tubercles  on  the  orbital  margin  and  on  the 
shoulder.  A  broad  groove  between  the  rostral  ridges,  which  are  sepa- 
rated along  their  entire  length.  Snout  lighter  colored  than  the  rest  of 
the  bod3\'' — {Streets.)    Coast  of  California  and  southward. 

(Ayres  MS8.;  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  196;  Streets,  BaU.  U.  S.  Nat. 
Mob.  vU,  1877,  55:  Bhinobatus  hucorhynchus  Giinther,  viii,  444.) 

SUPBE-FAMILY  TOllPEDINOIDBA. 

(The  Torpedinoid  Rays.) 

Family  XIX.— TORPEDINID^. 

{The  Numb  fishes.) 

Bays  with  the  trunk  broad  and  smooth ;  the  tail  comparatively  short 
and  thick,  with  rayed  caudal  fin,  and  commonly  two  rayed  dorsal  fins 
the  first  of  which  is  over  or  behind  the  ventrals ;  a  longitudinal  fold  on  each 
side  of  tuil ;  anterior  nasal  valves  confluent  into  a  quadrangular  lobe ; 
an  electric  organ  composed  of  hexagonal  tubes  between  the  pectoral 
fins  and  the  head.  Genera  6 ;  species  about  15 ;  large  rays,  noted  for 
their  power  of  giving  electric  shocks ;  found  in  most  seas.  ( Torpedinidw 
GUnther,  viii,  448-455.) 

•Dorsal  ftns  two;  ventrals  separate;  spiracles  well  behind  the  eyes Torpedo,  30. 

86.— TORPEDO  Dnm<<ril,  1806. 
Electric  Rays. 
(Dnm^ril,  Zool.  Aiialyt.  p.  102:  type  Baia  torpedo  L.) 

Electric  rays  with  the  disk  very  broad,  abruptly  contracted  at  the 
tail ;  two  dorsal  fins ;  caudal  fin  well  developed ;  ventral  fins  Inrge,  sepa- 
rate; spiracles  large,  placed  behind  the  eyes;  mouth  small;  teeth  iiointed^ 
skin  perfectly  smoQth.    Large  rays,  chiefly  inhabiting  the  Atlantic 
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46.  T«  occMentalis  Storer.~Crafiip-/8A ;  Torpedo;  NumlhJUh, 

First  dorsal  more  than  twice  as  large  as  second,  placed  over  the  ven- 
trals;  spiracles  not  fringed,  their  edges  smooth;  color  almost  uniform 
black,  with  obscure  dai*ker  spots ;  beneath  white ;  length  2  to  5  feet ; 
breadth  }  of  length,  the  disk  very  blunt  or  almost  emarginate  in  front. 
Atlantic  coast ;  not  ver^*  common. 

(Storer,  Am.  Joum.  5%ci.  Arts,  45,  p.  165 ;  Btorer,  Fi.shea  Maas.  247.) 
47«  T«  caiifomlca  AyTes.^Calif&rma  Cramp-fish. 

Dark  grayish  brown  above,  thickly  spotted  with  black ;  disk  broad 
and  rounded,  forming  more  than  half  the  entire  length ;  teeth  small, 
very  sharp.    Coast  of  California.    (Ayren.) 

(AyreB,  Proc.  Cal.  Ac.  Nat.  Sci.  ia54,  70.) 

Super-family  RAIOIDBA. 

(The  True  Bays.) 

Family  XX.— RAIID^. 

(The  Skates.) 

Bays  with  the  disk  broad,  rhombic,  more  or  less  i^inous  or  rough ; 
taU  stout,  rather  long,  with  a  longitudinal  fold  on  each  side,  the  skin 
commonly  rough  with  spinel;  usually  two  dorsal  fins  and  sometimes  a 
caudal  fin  present  on  the  tail;  pectoral  fins  extending  to  the  snout; 
ventrals  large ;  no  serrated  spine  on  the  tail ;  no  electric  organs ;  ovi- 
parous, the  eggs  being  laid  in  large  leathery  egg-cases,  four-angled,  with 
two  long  tubular  ^^  horns  "  at  each  end.  Genera  4  or  more ;  species  40,  most 
of  them  belonging  to  the  genus  Raia.  Skates  of  generally  small  size ; 
found  in  all  seas. 

*  Caudal  tin  radimeutary  or  absent ;  pectorals  not  oonflaent  around  the  snout ;  vcn- 
train  deeply  notched .-..  ....Raia,  37. 

87.— BAIA  Linuteus,  175K. 

Bays. 

(Artecli— Liuno^ns,  Syst.  Nat.  :  type  liaia  elarata  L.) 

This  genus,  as  here  uuderstoo<l,  comprises  all  those  Raiidce  which  have 
^e  pectoral  fins  not  continued  an)und  the  snout,  the  ventrals  deeply 
notched,  and  the  caudal  fin  little  developed  or  wanting;  the  tail  is  very 
^uct  from  the  disk,  and  is  provided  with  two  rayed  dorsal  fins ;  the 
'wrfn  of  the  body  is  usually  more  or  less  si>inou8 ;  the  dentition  differs 
^  fte  two  sexes,  and  the  male  is  usually  provided  with  a  ditterentiated 
^**  of  spines  on  each  pectoral.    Species  numerous. 
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Our  knowledge  of  the  American  species  has  been  in  a  state  of  great 
confusion  until  very  lately,  the  first  careftil  coini>arison  of  the  species 
having  been  made  by  Mr.  Garman  in  1874.  On  his  excellent  paper*  the 
following  account  is  based.  (Baia  or  Raja^  the  Latin  name  of  fishes  of 
this  genus.) 

1. — Atlantic  Species. 

*  Outline  of  the  disk  anterior  to  the  spiracles  rounded,  not  forming  an  angle  at  the 
tip  of  the  snout, 
t  Rows  of  teeth  about  jg. 

48*  B«  erinacea  Mit<chill. — Common  Skate;  Little  Skate;  TolMoco-hax, 

Form  rhomboid,  with  all  the  angles  roulided ;  spines  largest  on  the 
anterior  extensions  of  the  pectorals,  where  they  are  close-set,  strong, 
laterally  compressed  and  hooked  backwards ;  smaller  ones  are  scattered 
over  the  head,  above  the  spiracles,  above  and  in  front  of  the  eyes,  on 
the  back,  the  median  line  of  which  is  comparatively  smooth,  without 
larger  median  series,  except  in  the  young.  A  triangular  patch  on  the 
shoulder-girdle;  inner  posterior  angles  of  the  pectorals  nearly  smooth ; 
in  the  male«  near  the  exterior  angles  of  the  pectorals  are  two  rows  of 
large  erectile  hooks,  pointing  backwards.  Females  with  groups  of  small 
scales  on  each  side  of  the  vent ;  teeth  small,  the  middle  ones  shaii)  in 
the  males ;  all  blunt  in  the  females ;  jaws  much  curved;  each  side  of  tail 
with  a  dermal  fold ;  caudal  fins  rough,  not  separate  to  the  base.  Color 
light  brown,  with  small  round  spots  of  dark  brown ;  females  larger  than 
the  males.  L.  1  to  2  feet  ( Oarman.)  The  smallest  and  commonest  of  our 
skates;  abundant  on  our  coast,  especially  northward. 

(Raia  erinaoea  Mitchill,  Am.  Joum.  Sci.  Arts,  xi,  290,  1825 :  Raia  eglanteria  Gttnther, 
viii,  462;  Garman,  1.  c.  176.) 

ft  Rows  of  teeth  Jg  (f  f  to  ii^). 

49.  B.  ocellataMitchill.— OccZZatt^^y;  Big  Skate, 

General  form  and  appearance  of  the  preceding ;  the  arrangement  of 
spines  similar,  except  that  additional  rows  of  spines  are  present  down 
the  back  and  along  the  sides  of  the  tail;  caudal  fin  not  separate,  rough 
with  small  spines ;  jaws  curved.  Color  light  brown,  with  rounded  dark 
spots ;  a  translucent  space  on  each  side  of  the  snout ;  near  the  i)osterior 
angle  of  the  pectoral  there  is  usually  (but  not  always)  a  large  white 
ocellus,  with  a  dark  spot  in  the  centre  and  a  darker  border ;  two  smaller 
similar  spots  often  present  {Oarman).    Size  very  much  larger  than  the 

*Chi  the  Skates  (R^Jsb)  of  the  Eastern  Coasts  of  the  United  States:  By  S.  W.  GaL- 
man.    <Proe.  Bost.  Soc.  Nat.  Hist,  xvii,  Nov.  4, 1874,  pp.  170-181. 
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preceding  species,  reaching  a  length  of  nearly  three  feet.    The  egg- 
cases  are  more  than  twice  as  large  as  those  of  the  smaller  species. 

(Mitolull,  Trans.  Lit.  Sl  Phil.  Soc.  i,  477,  1815:  Baia  diaphaneSf  pt.;  Storer,  Fish. 
240;  Oarman,  1.  o.  177.) 


**  Outline  of  the  disk  anterior  to  the  spiracles  forminfi^  a  more  or  less  marked  angle 
at  the  tip  of  the  snont. 

(Angle  at  tip  of  snout  short  and  obtuse;  rows  of  teeth  i%;  body  and  tail  with 
large  bucklers. 

M*  WLm  radlata  Donovan. — Starry  Ray. 

In  addition  to  the  spines  on  the  pectorals,  head,  back,  and  tail  common 
to  the  preceding  species,  this  species  is  marked  by  the  presence  of  large 
spinous  plates  or  bucklers.  These  are  large  strong  spines,  with  broad 
stellate  or  shield-like  bases.  They  are  arranged  as  follows:  One  or 
two  in  front  of  each  eye ;  one  on  each  side  between  the  eye  and  the 
spiracle ;  a  pair  on  the  shoulder,  the  smaller  in  front ;  and  fourteen  or 
more  forming  a  dorsal  row,  beginning  just  back  of  the  head  and  extend- 
ing to  the  caudal.  An  irregular  row  of  spines  on  each  side  of  the  tail, 
separated  from  the  membrane  by  a  band  of  shagreen ;  males  with  two 
or  more  rows  of  claw-like  spines  on  the  pectorals.  Teeth  with  a  long 
sharp  x>oint,  rising  from  the  middle  and  hooking  backwards  in  the  male, 
blontish  in  the  female;  females  larger  than  the  males  and  more  spinous. 
{Qarman).  Size  medium.  L.  1^  to  2 feet.  North  Atlantic;  found  both 
in  America  and  Europe. 

{Bma  radiaia  Donovan,  Hist.  Brit.  Fish,  v,  pi.  114, 1820;  OUnther,  viii,  460;  Oar- 
man,  1.  c.  177 :  Raia  americana  DeEay,  260. ) 

ft  Angle  at  tip  of  snout  acute,  moderately  produced ;  rows  of  teeth  fj. 

51.  R.  egiwtnteriwt  Lac^pMe.— i?rter  Ray, 

Prickles  comparatively  small  and  very  sharp,  most  numerous  on  the 

anterior  i)ortion  of  the  pectoral,  over  the  head,  on  the  snout,  on  the 

middle  of  the  back,  and  on  the  tail  between  the  rows  of  larger  ones ; 

enlarged  spines  present  around  the  eyes  and  spiracles,  on  the  middle  of 

the  snout,  in  a  median  row  along  the  back,  and  in  two  rows  along  each 

aide  of  the  tail ;  these  spines  very  sharp,  larger  and  smaller  ones  alter- 

lulling  in  the  rows;  a  large  spine  in  the  middle  of  each  shoulder;  a 

spine  between  the  caudal  fins.    Color  brown,  with  bands,  bars,  lines, 

blotohesy  and  8i>ot8  of  darker  in  the  middle  of  the  pectoral ;  a  translu- 
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cent  space  on  each  side  of  the  rostram.    (Oannam.)    L.  about  2  feet 
Atlantic  coasts  of  the  United  States ;  not  very  common. 

(Raia  eglanteria  Bosc,  MSS;  Lac^p^de,  HiBt.  Nat.  des  Poisa.  ii,  103:  Raia  dtsmaretUa 
Le  Saeur,  Joam.  Ao.  Nat.  Sci.  iv,  100:  Baia  chantenaif  he  Saear,  ].  c.  103;  Garmoiiy  L 
c.  179.) 

XI  Angle  at  tip  of  Hnout  much  produced,  blunt ;  rows  of  teeth  }^. 
dS.  R.  laevis  MitchilL— iTarndoor  Skate. 

Angles  of  the  disk  more  acute  than  in  any  of  the  others ;  muzzle 
much  produced,  somewhat  shovel-shaped  at  tip.  Spines  of  the  body 
very  few  and  small.  Some  present  above  the  eyes  and  spiracles,  on  the 
snout,  along  the  anterior  border  of  the  pectorals,  and  on  the  back ;  those 
on  the  back  very  small.  A  median  dorsal  row  of  larger  hooked  spines 
extending  along  the  median  liue  of  the  posterior  portion  of  the  back 
and  the  tail.  Usually  two  lateral  rows  on  the  tail.  Female  rougher,  as 
usual  among  rays.  Color  variable,  brownish,  with  paler  spots,  which 
are  usually  ringed  with  darker.  The  largest  of  our  Atlantic  species, 
reaching  a  length  of  about  four  feet.  Virginia  northward;  not  uncom- 
mon. 

(Mitchill,  Amer.  Monthly  Mag.  ii,  327,  1617 ;  Storer,  Hist.  FUh.  Mass.  1867,  242 ; 
Gorman,  1.  c.  IHO.) 

(18.  R.  irranalata  Gill. 

^<  A  remarkable  species,  with  the  back  and  ventral  surface  covered 
with  minute  sharp  granular  ossifications,  obtained  by  Capt.  Joseph  W. 
Collins  on  Le  Have  Bank.  A  species  of  the  same  type  as  R,  UeviSy  and 
having  30  to  31  teeth  on  each  side;  the  back  granulated  and  slate 
colored;  the  ventrals  distinguished  by  reticulate  markings,  and  the 
claspers  slender  and  scarcely  expanded."    (CHll.) 

(Gill  MS.;  Goode  <&  Bean,  Bull.  Essex  Inst,  xi,  1879,  28.) 

2. — Pacific  Species. 
(I4.  R«  cooperi  Girard.— ^i^  Sknte. 

Disk  broad,  its  widest  part  behind  the  middle.  Snout  long,  reguiarlj 
long-acuminate,  but  not  very  sharp  at  tip,  the  anterior  outline  of  the 
pectoral  not  much  undulated,  and  little  concave.  Interorbital  space 
very  broad,  almost  fiat,  slightly  depressed  in  the  middle*  Supraocular 
ridge  scarcely  elevated.  Eyes  small,  shorter  than  the  spiracles.  Spines 
on  body  small  and  few.  Two  or  three  small  spines  around  the  Bye.  One 
or  two  near  the  centre  of  the  back.  Otherwise  none  on  median  line  of 
back,  in  front  of  Inise  of  ventrals^  where  a  series  of  spines  begins,  feeble 
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anteriorly^  but  growing  larger  backward.  Females  (as  in  other  species) 
with  lateral  series  of  spines  on  the  tail.  Upper  surface  mostly  covered 
with  minute  prickles,  which  are  largest  on  the  median  line  of  the  back, 
on  the  tail,  and  the  front  of  the  pectorals.  Disk  smooth  below,  except 
anteriorly.  Teeth  about  |^f ,  the  jaws  rather  strongly  arched.  Disk 
one-fifth  broader  than  long,  its  width  twice  the  length  of  the  tail.  * 
Snout  3J  in  length  of  disk,  2f  iuterorbital  width.  Color  brown,  with  a 
dark  ring  at  base  of  pectorals.  Upper  surface  everywhere  with  round 
pale  spots.  The  largest  of  our  skates,  reaching  a  length  of  over  six  feet. 
The  egg-case  nearly  a  foot  long.  Abundant  on  the  Pacific  coast  from 
Monterey  to  Sitka. 

(Oirmid,  U.  S.  Pac.  R.  R.  Exp.  Fish.  372;  Joidan  &.  Gilbert,  Proc.  U.  S.  Nat.  Mub- 
1880,135.) 

9^  B«  rliiiia  Jor.  <&  GUb. 

Disk  broad,  the  outer  pectoral  angle  sharp,  farther  forward  than  in 
£.  eooperi.  Anterior  outline  of  pectoral  somewhat  undulated  and  ex- 
ceedingly concave,  so  that  the  snout  is  very  long,  acuminate,  and  taper- 
ing to  the  extreme  point.  Iuterorbital  space  quite  narrow,  little  con- 
cave. Supraocular  ridges  slightly  elevated.  Eyes  large,  much  longer 
than  spiracles.  Spines  on  body  comparatively  strong;  five  to  seven 
above  the  eyes ;  two  or  three  near  the  middle  of  the  back  5  none  on 
the  median  line  of  the  back  until  opposite  the  posterior  end  of  ventrals, 
where  a  series  of  ratber  sharp  spines  begins.  Prickles  on  body  above 
rather  large,  sharp,  strongly  stellate ;  those  on  the  snout  largest  and 
most  stellate.  Skin  above  everywhere  prickly  in  the  female;  the 
prickles  small  and  sparse  on  the  base  and  edges  of  the  pectorals  and  on 
ventrals ;  larger  on  the  median  region  of  the  disk.  Male  with  bases  of 
fins  smooth,  and  the  prickles  generally  fewer  and  smaller;  anterior 
edge  of  pectoral  with  spines.  Under  side  of  disk  almost  everywhere 
prickly  in  the  females,  smooth  posteriorly  in  the  males.  Mouth  some- 
what arched.  Teeth  |^.  Color  light  brown,  ne^ly  plain,  with  a  dark 
ring  at  base  of  pectorals,  which  grows  obscure  with  age.  Disk  one- 
tenth  broader  than  long,  its  breadth  twice  the  length  of  the  tail.  Snout 
nearly  one-third  the  length  of  the  disk,  3f  times  the  iuterorbital  width. 
L.  2J  feet.    Monterey  to  Puget's  Sound ;  not  rare. 

(Jordan  &  Gilbert,  Pioc.  U.  S.  Nat.  Mus.  1880,  — .) 
^  R.  Mnoculata  Girard.— Common  Skate  (of  California;. 

^k  broad,  its  widest  part  well  forward ;  outer  angle  of  pectoral 
%dt;  posterior  edge  convex ;  anterior  margin  of  pectoral  undulated,  not 
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strongly  coDcavo ;  snoat  rather  pointed  and  projecting  at  tip,  but  not 
very  long,  its  acumination  being  confined  to  its  anterior  half.  Inter- 
ocnlar  space  narrow,  deeply  and  nniformly  concave.  Eyes  large,  longer 
than  spiracles.  Supraocular  ridge  prominent.  Spines  on  body  rather 
stronger  than  in  related  species.  Four  or  five  over  the  eye ;  five  or  six 
(rarely  fewer)  along  the  median  line,  in  front  of  the  middle  of  the  back. 
A  series  of  very  small  spines  along  the  middle  of  the  back,  changing 
opposite  the  middle  of  the  ventrals  into  a  series  of  rather  strong  hooked 
spines.  Tail  with  a  strong  lateral  series  in  females  only,  as  usual  in  the 
genus.  Prickles  on  the  body  small  and  few.  A  small  band  of  sparse 
prickles  near  the  median  line  of  back  on  each  side  of  the  median  series 
of  spines.  Snout  and  interorbital  space  prickly.  No  prickles  on  the 
shoulders  or  ou  the  fins,  except  the  anterior  edge  of  the  pectorals.  Be- 
low smooth,  except  the  snout  and  front  of  pectorals.  Teeth  |^.  Jaws 
somewhat  curved.  Color  light  brown,  slightly  mottled ;  a  blackish  ring 
at  base  of  pectorals,  which  becomes  faint  in  the  adult.  A  small  dusky 
spot  at  base  of  ventrals  and  on  posterior  edge  of  pectorals.  Disk  one 
tenth  broader  than  long,  its  breadth  twice  the  length  of  the  tail.  Snout 
one-fourth  the  length  of  the  disk,  three  times  the  interorbital  width. 
L.  2  feet.  Coast  of  California,  from  Monterey  to  Cape  Mendocino; 
abundant. 

(Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  196:  Uraptcra  Mnoculaia  Girard,  U.  S.  Pac. 
R.  R.  Expl.  Fishes,  373 ;  Gtinther,  viii,  464.) 

Var.  inermis  Jordan  Sl  Gilbert  (var.  nov.}. 

Differs  in  the  small  number  and  feebleness  of  the  spines  and  prickles, 
and  in  the  presence  of  a  band  of  small  prickles  (in  the  females)  on  the 
I)osteror  part  of  the  pectorals,  parallel  with  the  edge.  Supraocular 
spines  almost  obsolete.  Two  or  three  minute  prickles  often  present  at 
the  shoulder.  A  series  of  minute  stellate  prickles  beginning  near  the 
middle  of  the  back,  becoming  hooked  spines  on  the  tail.  Lateral  caudal 
spines  scarcely  difierentiated.  A  baud  of  small  prickles  on  posterior 
part  of  the  back.    Males  almost  smooth.    Santa  Barbara,  Cal. 

57*  B*  Stellalata  Jordan  &  Gilbert. 

Disk  much  broader  than  long,  anteriorly  broadly  arched ;  the  snout 
very  obtuse,  but  its  tip  slightly  exserteil  and  acutish ;  anterior  margin 
of  pectorals  somewhat  undulated  and  convex ;  posterior  margin  very 
convex.  A  row  of  stout  supraocular  spines ;  about  six  spines  on  the 
scapular  region,  and  a  median  row  of  strong  8])iues  on  the  tail.  Entire 
upper  surface  rough  with  strong  stellate  prickles;  these  largest  ou 
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heady  middle  <fF  back,  and  on  tail.  Under  side  smooth  except  ante- 
riorly. Teeth  f^.  Color  browu,  everywhere  strongly  variegated  with 
light  and  dark  colors ;  a  black  spot  at  base  of  each  pectoral,  surrounded 
by  a  pale  ring,  and  this  by  a  black  ring ;  numerous  black  spots  of  various 
sizes,  some  of  them  ocellated,  scattered  over  the  body ;  head  with  black 
cross-bars. 

Disk  one-fifth  broader  than  long ;  the  length  of  tail  more  than  half 
the  width  of  disk ;  the  snout  4^  in  length  of  disk,  and  2^  times  the  inter* 
orbital  width ;  the  snout  is  as  long  as  in  binoculata^  but  much  wider, 
appearing  blunt  and  short,  h,  2^  feet.  Bay  of  Monterey,  California; 
locally  abundant. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  133.) 

Family  XXI.— TRYGONID^. 

{The  Sting  Bays.) 

Disk  usually  more  or  less  broader  than  long ;  the  pectoral  fins  uninter- 
ruptedly confluent  in  front,  forming  the  tip  of  the  snout ;  tail  variously 
formed,  usually  whip-like,  sometimes  short  and  stout,  sometimes  bearing 
a  single  dorsal  or  caudal  fin,  but  never  with  two  dorsals.  Usually  one  or 
more  vertical  folds  of  skin  on  the  tail,  rarely  a  lateral  fold.  Tail  generally 
armed  with  a  large,  sharp,  retrorsely  serrate  spine  on  its  upper  surface, 
toward  the  base  (two  or  three  spines  occasionally  present).  Ventral 
fins  not  emarginate.  Skin  smooth  or  variously  prickly  or  spinous,  rough- 
est on  the  ailult  No  differentiated  spines  on  the  pectorals  in  the  males, 
the  sexes  being  similar.  Mouth  rather  small.  Teeth  small,  paved,  usu- 
ally more  or  less  pointed  or  tubercular.  Nostrils  near  together ;  nasal 
valves  forming  a  rectangular  flap,  which  is  joined  to  the  upper  jaw  by 
a  narrow  fr^num.  Spiracles  large,  placed  close  behind  the  eyes.  Skull 
not  elevated,  the  eyes  and  spiracles  superior.  Ovoviviparous.  Genera 
about  10 ;  species  50.  Found  in  most  warm  seas,  some  of  them  in  the 
fresh  waters  of  Ceintral  and  South  America.  The  large  spine  on  the 
muscular  tail  is  capable  of  inflicting  a  severe  and  even  dangerous  wound. 

{TrygonidtB  Q^ntheT,  viii,  471-488.) 

Tail  stout,  provided  with  a  rayed  caudal  fin Urolophus,*  38. 

Tail  slender,  without  caudal  fin. 

♦  Tail  very  short,  shorter  than  the  broad  disk Pteroplatea,  39. 

tt  Tail  whip-like,  longer  than  the  disk Dastatis,  40 

*  In  the  key  to  the  families  of  Haicej  on  page  36,  the  character  assigned  to  Trygonida, 

"Tail  very  slender,  whip-like,  its  fins,  if  any,  small  and  near  its  base,"  does  not  apply 

to  tbe  gemiB  UrolophuSf  and  should  be  modified.    AU  the  "  Pachyura"  have  two  dor- 

■■^  •od  a  trace  at  least  of  a  caudal  fin.    In  the  *^  Masticura  "  one  or  more  of  these  fins 

"^^^^^totOy  md  a  serrated  candal  spine  is  generally  present. 


*1 
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88.— ITBOLOPHIJS  Mttller  <&  Henle. 
Round  Sting  Rays. 

(Mttller  &  Henle,  Plagiostomeu,  lS37j  173 :  tyi)c  Urotophua  aarantiacu8  Mttller  &  Henle 
=  Raiacruciata  Lac^pede.) 

Disk  oval  or  rhombic,  the  length  and  breadth  not  very  unequal. 
Snout  rounded  or  slightly  prominent.  Skin  smooth  or  somewhat  prickly. 
Tail  rather  short,  little  if  any  longer  than  the  disk,  muscular,  provided 
with  a  distinct  rayed  caudal  fin ;  no  dorsal  fin.  Upper  part  of  the  tail 
with  a  strong  serrated  spine.  Warm  seas.  Size  small,  (nuprij  tail; 
Aof  oc,  crest.) 

*  Skin  perfectly  smooth. 

5§.  IT.  balleri  Cooiter. 

Disk  nearly  round,  a  little  broader  than  long,  with  the  anterior  mar- 
gins straightish,  meeting  in  a  slight  angle.  Snout  (from  the  eyes)  longer 
than  the  width  of  the  interorbital  space.  Tail  somewhat  shorter  than 
the  disk.  Skin  without  spines  or  i>rickles.  Color  light  brownish,  with 
marblings  and  wavy  lines  of  j^ellowish  and  dusky,  sometimes  with 
yellowish  spots,  occasionally  with  wide,  obscure  dusky  streaks,  which 
are  crossed  by  similar  transverse  streaks.  Belly  yellowish  tinged. 
Coast  of  California,  from  Point  Concepcion  southward ;  exceedingly 
abundant  in  sheltered  bays.  L.  12.  The  smallest  of  our  sting  rays. 
Closely  related  to  the  Australian  U.  cruciatusj  if  not  identical  with  it. 

(Cooper,  Proc.  Calif.  Ac.  Nat.  Sci.  iii,  95.) 

89.— PTEBOPI.ATEA  Mttller  &,  Henle. 
(Mttller  &,  Heule,  Plagiostomeu,  1837, 16d:  type  Haia  altavela  L.) 

Disk  much  broader  than  long,  its  anterior  margins  meeting  in  a  very 
obtuse  angle,  its  outer  angles  more  or  less  acute.  Tail  very  short  and 
slender,  shorter  than  the  disk,  without  fin,  usually  armed  with  a  small 
serrated  spine.  Skin  smooth  or  very  nearly  so.  Size  moderate  or  rather 
large.  Warm  seas,  {nrepay  fins ;  irXaria^  bri^ad ;  KTeponXareia^  an  ancient 
name  of  P.  altavela.) 

*8l)iracle  without  tentacle. 

(19.  Pt  maclura  (Le  Suenr)  Mttller  &,  \ieu\*i,—Butierfiy  Ray. 

Disk  scarcely  twice  as  broad  as  long,  covered  with  perfectly  smooth 
skin.  Tail  about  one-third  as  long  as  the  disk,  with  a  very  slight  der- 
mal fold  above  and  below.  Snout  a  little  projecting,  so  that  the  anterior 
edge  of  each  pectoral  is  somewhat  concave.  Color  brownish  olive, 
finely  marbled  with  grayish,  and  finely  speckled.    Anterior  edge  of  disk 
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with  half  spots  of  paler.  Tail  with  four  dark  blotches  above,  forming 
half  rings.  (Caudal  spine  wanting  in  all  the  specimens  examined.)  Vir- 
ginia to  Brazil ;  not  uncommon. 

(Baia  maclura  Le  Saear,  Joum.  Ac.  Nat.  Sci.  Phila.  1817,  41 ;  Duni^ril,  Hist.  Nat. 
Poim.  i,  614  ;  Giinther,  viii,  487.) 

60.  P.  marmorata  Cooper. 

Disk  about  twice  as  broad  as  long,  covered  with  perfectly  smooth  skin. 
Tail  3|  in  length  of  disk,  with  a  rather  small  cutaneous  fold  above  and 
below,  the  lower  fold  the  longer,  the  upper  about  as  deep.  Interor- 
bital  space  a  little  shorter  than  the  snout.  Snout  slightly  prominent, 
but  forming  a  very  obtuse  angle.  Olive-brown,  finely  mottled  every- 
where with  darker,  the  dark  forming  reticulations  around  pale  roundish 
spots.  Tail  without  dark  rings.  Caudal  spine  much  smaller  than  in 
other  sting  rays ;  present  in  all  specimens  examined.  Coast  of  Califor- 
nia from  Point  Concepcion  southward ;  common. 

(Cooper,  Pioc.  Cal.  Ac.  Nat.  Sci.  iii,  112.) 

40.-DASirATIS  Raiiuesque. 

ft 

Sting  Bays. 

.    {Trygon  Adanson.) 

(Bafinesque,  Caratteri  di  Alcuni  Naovi  Gen.  1610, 16 :  type  Daayatia  ujus  Rafinesque  ^ 
Baia  poBtinaca  LinnteuB.) 

Pisk  oval,  flat,  with  rounded  angles.  Tail  very  long  and  slender, 
whip-like,  without  fin,  but  often  with  one  or  two  vertical  membranace- 
ous folds.  A  strong  serrated  spine  toward  the  base  of  the  tail.  Skin 
more  or  less  spinous  or  prickly,  rarely  smooth.  Teeth  small,  paved. 
A  few  papillse  usually  present  in  the  mouth  behind  the  lower  jaw. 
Sting  rays  of  large  size,  abundant  in  warm  seas.  Many  of  the  spinous 
species  are  nearly  or  quite  smooth  when  young.  ('^a^6?,  shaggy  or 
rough;  /darcV,  a  skate ;  hence  properly  I>a«2^6a^$«.) 

•  Upper  candal  fold  obsolete;  lower  well  developed.    {Hemiirygon  Mttller  &.  Henlo.) 

€!•  D*  centnarns  (Mitchill)  Jordan  &  Gilbert. — Common  Sting  Ray  ;  Clam  Cracker; 
Stingaree, 

IMsk  a  little  broader  than  long,  its  anterior  angle  obtuse.    Tail  rel- 

•tivdy  stout,  about  one-third  longer  than  the  disk.    A  well-developed 

MA  below,  but  the  ui)per  fold  reduced  to  a  mere  trace.    Disk  perfectly 

tnooth  in  the  young,  with  more  or  less  of  tubercles  along  the  median 

^  of  the  back  and  the  scapular  region  in  the  adult.    Buccal  papillte 

^  Width  of  mouth  about  half  its  distance  from  the  tip  of  the  snout. 
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Gaadal  spiue  1^  times  width  of  mouth.  Spiracles  very  large.  Color 
nearly  uniform  brownish.  L.  8  feet.  Cape  Cod  to  Florida ;  common. 
(Perhaps  includes  more  than  one  species.) 

(Baia  oentrara  Mitchill,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  479 :  Pastinaca  hasiata  De- 
kay,  New  York  Fauna,  Fishes,  373 :  Trygon  hastata  GUnther,  viii,  476. ) 


«  « 


Upper  and  lower  caudal  folds  well  developed.    (Daayatis,) 


6S«  D*  sayi  (Le  Sueur)  Goodo  &.  Bean. 

Disk  rhomboidal,  a  little  broader  than  long,  the  muzzle  moderately 
prominent.  Width  of  mouth  contained  about  2^  times  in  the  length  of 
the  snout.  Tail  with  two  well-developed  folds,  the  lower  fold  consider- 
ably the  larger,  both  smaller  than  in  D.  diptenirus.  Tail  slender, 
prickly,  nearly  twice  as  long  as  the  disk  5  its  spine  extremely  long ;  its 
length  2i  times  the  width  of  the  mouth.  Skin  smooth  in  the  youug, 
becoming  roughish  with  age.  Several  rather  strong  recurved  spines 
along  the  middle  line  of  the  back.    Spiracles  moderate.    Buccal  papilla) 

5  (7).    Color  brownish.    South  Atlantic  States  to  Brazil. 

(Baja  say  Le  Susur,  Journ.  Ac.  Nat.  Sol.  Phila.  1817,  42 :   Trygon  sayi  Duuidril, 
Elasmohranch.  603:  Trygon  p<utinaca  part  Gilnther,  vili,  478.) 

68.  D*  diptemms  Jordan  &.  Gilbert. 

Disk  rhomboid,  slightly  broader  than  long,  anterior  margins  nearly 
straight,  meeting  anteriorly  in  a  very  obtuse  angle ;  i>osterior  margins 
curved;  lateral  angles  rounded;  tail  nearly  half  longer  than  the  disk, 
with  a  conspicuous  cutaneous  fold  below  and  a  smaller  but  evident  one 
above;  jaws  considerably  arched;  buccal  x)apilliB  3;  teeth  ^-J.  Young 
perfectly  smooth.  Adult  with  a  row  of  low  but  rather  stout  tubercles 
on  the  median  line  of  the  scapular  region  and  two  others  on  the  humeral 
region.  Tail  with  small  prickles.  Caudal  spine  long,  its  length  nearly 
3  times  the  width  of  the  mouth.    Color  bluish  brown,  nearly  plain.    L. 

6  feet  or  more.    Bay  of  San  Diego,  California;  abundant. 

(Dasyhatis  dipteruruB  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  31.) 
64.  D*  tabercalatus  (Lac6p.}  Goode  &  Bean. 

Disk  rhomboidal,  a  little  broader  than  long ;  anterior  borders  scarcely 
concave,  the  posterior  almost  straight;  external  angles  rounded;  muz- 
zle pointed ;  tail  below  with  a  cutaneous  fold,  higher  and  longer  than 
the  upper  fold,  covered  for  its  posterior  two-thirds  with  small  ossifica- 
tions ;  tail  nearly  2^  times  length  of  disk.  All  the  middle  of  the  upper 
surface  of  the  body,  from  the  posterior  region  of  the  head  to  the  base 
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of  the  tail,  covered  by  an  armature  composed  of  a  very  great  number 
of  small  bony  tubercles.  Along  the  median  line  an  irregular  series  of 
tubercles  with  the  base  enlarged,  almost  quadrilateral,  the  points  directed 
backward ;  a  tubercle  on  the  shoulder  girdle  on  each  side  of  the  median 
line.  Five  papillae  in  the  mouth.  Jaws  strongly  arched.  Very  young, 
almost  smooth.    Uniform  brown.    {DumML)    Florida  to  Brazil. 

{Raia  tuherculata  Lac<5p^do,  Hist.  Poiss.  ii,  103 :  Trygon  tuhercul4ita  Dum^ril,  Elasmo- 
branch.  605:  Trygon  tuberculata  GUntber,  viii,  480.) 

65.  D«  saMnos  (Lc  Sueur)  Goode  &,  Bean. 

Disk  oval-rhomboidal,  scarcely  longer  than  broad,  the  anterior  bor- 
ders lightly  concave,  united  by  rounded  angles  to  the  posterior  borders, 
which  are  longer  and  a  little  convex;  snout  projecting;  tail  twice  as 
long  as  the  body ;  upper  part  of  the  head  rough  with  small  spines ;  on 
the  middle  of  the  back  a  row  of  tubercles  commencing  behind  the  head 
and  prolonged  on  the  base  of  the  tail ;  5  buccal  papillse ;  two  spines  on 
each  side  of  the  shoulder  girdle ;  tail  rough,  with  two  short,  low  cutane- 
ous folds;  mouth  strongly  arched.  Color  uniform  yellowish  brown. 
{Dum4riL)  *'  Distinguished  from  D.  /centrurus  by  the  shape  of  the  disk, 
the  shape  of  the  caudal  spine,  and  the  wing-like  membranes  on  the 

tail''  {Ooode  in  lit.).    Perhaps  'dentical  with  the  preceding. 

{Trygon  «a5ina  Le  Sueur,  Joum,  Ac.  Nat.  Sci.  Phila.  1824,  iv,  109:  Trygon  sdbima 
Darnel,  Uist.  Nat.  Poiss.  i,  607 :  Trygon  tuherculata  GUntber,  viii,  480,  part.) 

Family  XXIL— MYLIOBATID^. 

{The  Eagle  Rays.) 

m 

Disk  broad ;  the  pectoral  flns  not  continued  to  the  end  of  the  snout^ 
bat  ceasing  on  the  sides  of  the  head  and  reappearing  in  front  of  the 
8Doat  as  one  or  two  fleshy  protuberances  (cephalic  fins),  which  are  sap- 
ported  by  fin  rays.    Tail  very  long  and  slender,  whip-like,  with  a  single 
dorsal  fin  near  its  root,  behind  which  is  usually  a  strong,  retrorsely 
serrated  spine.    Nasal  valves  forming  a  rectangular  flap,  with  the  pos- 
terior margin  free,  attached  by  a  frenum  to  the  upper  jaw.    SkuH  less 
depressed  than  usual  among  rays,  its  surface  raised  so  that  the  eyeaand 
spiracles  are  lateral  in  i)osition.    Teeth  hexangular,  large,  flat,  tessel- 
lated, the  middle  ones  usually  broader  than  the  others.    Ovoviviparous. 
^0  differentiated  spines  on  the  pectorals  in  the  males,  the  sexea  being 
®Bular.    Ventrals  not  emarginate.    Genera  3 ;  species  about  20»   Large 
BulL  Nat^  Mas.  No.  IC i 
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stiDg  rays ;  inhabiting  warm  seas.    Similar  in  habits  to  the  Trygonidce. 

(Group  Myliobatina  GUnther,  viii,  438-495.) 

•  Muzzle  entire. 

a.  Teeth  in  a  single  series,  very  broad , Aetobatis,  41. 

aa,  Teetb  in  soveral  series,  the  middle  series  very  broad Myuobatis,  42. 

••  Muzzle  emarginate ;  cephalic  fins  below  the  level  of  the  disk ;  teeth  in  several 
series Rhinoptera  .  43. 

41.— AETOBATIS  MUUer  &,  Henle. 

Bishop  Bays. 

(Blainville;  MUller  &  Henle,  Plagiostomen,  1837:  type  Raja  narinari  Euphrason.) 

Gteneral  form  of  Myliohatis.  Muzzle  entire.  Te^th  flat,  broad,  form- 
ing a  single  series  corresponding  to  the  middle  series  in  Myliohatis^  there 
being  no  small  lateral  teeth.  Upper  dental  lamina  straight,  lower 
curved,  the  latter  projecting  beyond  the  upper.  Free  border  of  the 
nasal  valve  deeply  emarginate.  Skin  smooth.  Tropical  seas.  (air<>T, 
eagle ;  /3ar j'<r,  ray. 

66.  A.  narinari  (Enphrasen)  Miiller  &,  Henle. 

Disk  twice  as  broad  as  long,  its  anterior  borders  a  little  convex,  pos- 
terior concave,  outer  angles  pointed.  Cephalic  ftn  about  one-third 
broader  than  long.  Teeth  of  the  lower  jaw  straight  or  more  or  less 
angularly  bent.  Tail  3  or  4  times  length  of  disk.  Brown,  with  small 
round  pale  spots.  {DumSHl.)  Virginia  to  the  Indian  Ocean;  not  very 
eommon  on  our  coast. 

{Raia  narinari  Enphrasen,  Vet.  Ak.  Nya.  Handl.  1790,  xi,  217:  Raia  flagellum 
Bloch,  Schn.  361;  GUnther,  viii,  492;  Dnm^ril  Hist.  Nat.  Poiss.  1,  642.) 

42.— RUTLIOBATIS  C.  Dnm^ril. 
EagU  Bays. 

(DnnHSril  in  Cuvicr  R^gne  Animal,  ii,  ed.  1,  137,  1817 :  type  Raia  aquila  Linntcas.; 

Disk  broad,  the  outer  angles  acute ;  cephalic  fius  forming  a  soft  con- 
vex appendage  in  front  of  the  snout ;  jaws  about  equal ;  median  teeth 
very  broad,  much  broader  than  long  in  the  adult,  projwrtionally  nar- 
rower in  the  young ;  several  series  of  narrower  teeth  on  each  side  of 
the  median  series.  Free  edge  of  the  nasal  valve  not  deeply  emarginate. 
Tail  very  long  and  slender,  with  a  small  dorsal  fin  and  one  or  more  ser- 
rated spines.  Skin  smooth  or  nearly  so.  Size  large.  In  all  warm  scas^ 
{/iuXIa':j  a  grinder ;  /?art<:,  ray.) 
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67.  HI.  freminvUlei  Le  Snonr. 

Disk  broader  than  long,  the  breadth  equal  to  the  length  of  the  tail. 
Skin  entirely  smooth.  A  blunt,  whitish  prominence  over  each  eye. 
Muzzle  prominent.  Teeth  of  the  main  row  4  to  6  times  broader  than 
long ;  small  teeth  in  three  rows.  Eeddish  brown.  Tail  nearly  black. 
Cape  God  to  Brazil ;  not  uncommon. 

(Le  Sacnr,  Joum.  Ac.  Nat.  Sci.  Phila.  iv,  111 :  Myllohatis  hispinoaus  Diim^ril,  Hist. 
Nat.  Poiss.  637 :  Myliobatis  acuta  Storer,  Hist.  Fish.    Mass.  245.) 

US.  in.  californicus  G\\\.— California  Sting  Ray;  Batfish, 

Disk  not  quite  twice  as  broad  as  long ;  the  wings  anteriorly  convex,  pos- 
tijriorly  somewhat  concave.  Cephalic  fin  very  blunt,  nearly  4  times  as 
broad  as  long.  Tail  nearly  twice  as  long  as  the  disk.  Ventral  large, 
broader  than  long.  Lateral  teeth  in  3  to  5  series  on  each  side;  median 
teeth  only  3  to  4  times  as  broad  as  long,  even  in  the  adult.  Skin  wholly 
smooth.  Color  dusky  brownish,  the  young  somewhat  variegated.  San 
Francisco  southward;  very  common  on  the  Pacific  coast. 

(Rhinoptcra  respertilio  Girard,  Boston  Joum.  Nat.  Hist.  18.57,  544:  HolorMnus  vesper- 
iiUo  Gill,  Ptoc.  Acad.  Nat.  Sci.  Phila.  1862,  331  (not  MyUobatis  vesper tUio  Bleeker); 
GiU,  Ann.  Lye.  Nat.  Hiat.  N.  Y.  1865,  viu,  137.) 

43.— RmNOPTERA  Knhl. 

Cow-nosed  Bays. 

(Kohl,  MiiUer,  Abhandlangen  Ak.  Wiss.  Berl.  1836,  237 :  type  Rhinoptera  hroHliensia 
MiXUeT  =^  Myliobatis  jussieui  Cuvier.) 

Disk  broader  than  long,  with  the  anterior  angles  more  or  less  acnte. 
Snout  more  or  less  emarginate  on  the  median  line.  Cephalic  fin  emar- 
ginate  and  placed  on  a  plane  below  the  level  of  the  pectorals,  the  snout 
thus  appearing  four-lobed.  Free  border  of  the  nasal  valve  not  emar- 
ginate. Teeth  in  3  to  20  rows,  the  median  teeth  more  or  less  enlarged, 
but  often  smaller  than  in  Myliobatis.  Tail  long,  whip-like,  with  a  small 
dorsal  fin  and  a  serrated  spine.    Tropical  seas.    (/(>)>,  snout ;  nrspdvj  fin.) 

69.  R.  qiiadriloba  (Le  Siienr)  Cavier. 

Disk  one- third  broader  than  long ;  anterior  borders  almost  straight, 
posterior  undulated  ;  muzzle  deeply  emarginate.  Teeth  in  seven  rows, 
the  median  teeth  four  times  as  broad  as  long.  Tail  very  slender,  a  lit- 
^e  longer  than  the  disk.  Skin  smooth  or  nearly  so.  Color  brownish. 
Cape  Cod  to  Florida ;  not  rare.    Attains  a  large  size. 

C  i2ata  quadrihha  Le  Saeor,  Joam.  Ac.  Nat.  Sci.  i,  44 ;  QUnther,  viii,  494 ;  Dam^ril, 
^i«t  Nat.  PoiflB.  i,  64a 
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Family  XXIII.— CEPHALOPTERIDiE. 

(Tlie  Sea  Devils.) 

Bays  of  enormous  size,  with  the  disk  broader  than  long  and  the  pec- 
toral fins  not  continued  on  the  sides  of  the  head,  the  anterior  or  cephalic 
portion  developed  as  two  long  ear-like  appendages.  Mouth  wide,  ter- 
minal or  inferior.  Teeth  very  small,  flat  or  tubercular,  in  many  series, 
those  of  the  upper  jaw  sometimes  wanting.  Eyes  lateral.  Nostrils 
widely  separated,  their  valves  iinited,  forming  a  flap  as  wide  as  the  cleft 
of  the  mouth.  Tail  long  and  slender,  whip-like,  with  a  single  dorsal  flu 
at  its  base,  and  with  or  without  a  serrated  spine.  Ventral  fins  not 
emarginate.  Skin  more  or  less  rough.  Males  without  difierentiated 
spines  on  the  pectorals,  the  sexes  similar.  Ovo viviparous.  Genera  2; 
species  about  7.  Largest  of  all  rays  and  among  the  largest  of  all  fishes. 
Found  in  the  tropical  seas. 

(MyliohaiidcBf  group  B.  Ceratopterina  GUnther,  viii,  496-498.) 
•Teeth  in  lower  jaw  only;  month  terminal Manta,  44. 

44.— RIANTA  Bancroft. 

(Ceratoptera  MiiUer  &  Henle.) 

(Bancroft,  Zool.  Journal,  1828-^29,  iv,  444 :  type  Cephaloptera  manta  Bancroft  =  Rata 
hirostris  Walbauui.) 

Disk  broader  than  long,  its  exterior  angles  acute,  the  posterior  mar- 
gins of  the  pectorals  concave.  Hea,d  truncate  in  front ;  the  cephalic 
fins  long,  turned  forward  and  inward.  Mouth  large,  terminal.  Teeth 
minute,  present  in  lower  jaw  only.  Tail  whip-like,  often  (always!)  with- 
out serrated  spine.  Skin  rough,  with  small  tubercles.  Two  species 
known.  (Manta,  blanket,  "a  name  used  at  the  pearl  fisheries  between 
Panama  and  Guayaquil  to  designate  an  enormous  fish  much  dreaded 
by  the  divers,  whom  it  is  said  to  devour  after  enveloping  them  in  it* 
vast  wings.") 

TO.  m.  blrostlis  (Walbaum)  Jordan  &  Gilbert.— 5ea  Devil;  Devil  Fish;  Manta. 

Disk  not  quite  twice  as  broad  as  long.    Tail  about  as  long  as  the  disk. 
Teeth  in  about  100  longitudinal  series,  which  are  separated  by  distinct 
interspaces.     Skin  of  body  and  tail  everywhere  covered  with  smal^ 
BteUate  tubercjes,  rendering  the  surface  very  rough.    Brownish,  th 
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margins  of  the  disk  darker.  (DumiriL)  Tropical  waters  of  A.merica; 
north  to  Korth  Carolina  and  San  Diego.  Beaches  a  width  of  about  20 
feet. 

('*£ata  hiroBiris  Walbaum  " :  Cephaloptera  rampyt^us  Mitch  ill,  Ann.  Lye.  Nat.  Hist.  N. 
Y.  1^3,  23:  DidbolichthyseUiotii  Holmes,  Proc.  Elliott  See.  Nat.  Hist.  1856,  39 :  Ceratap- 
iera  vampffriu  Dnm^ril,  Hist.  Nat.  Poiss.  i,  660 :  Ceratoptera  vampyrua  GUnther,  viii,  498.) 

Subclass  HOLOCEPHALI. 

{The  ChinKBToa.) 
The  characters  of  the  single  order. 

Ohdee  f.-holocephali. 

{The  ChiinasTM.) 

Skeleton  cartilaginous.  Gyi-cavity  with  four  clefts  within,  but  having 
one  external  opening  only,  which  is  covered  by  a  fold  of  skin,  within 
which  is  a  rudimentary  cartilaginous  operculum.  Ko  spiracles.  Mouth 
inferior.  Jaws  without  separate  teeth,  but  armed  with  bony  plates. 
Intestines  with  a  spiral  valve.  Ko  air-bladder.  Jaws  and  palate 
coalescent  with  the  skull.  Derivative  radii  sessile  on  the  sides  of  the 
basal  bones  of  the  limbs,  separated  from  the  articulation.  Pectoral  fins 
nonnally  developed,  placed  low.  Ventral  fins  abdominal.  Tail  taper- 
ing. Skin  smooth  or  nearly  so ;  its  muciferous  system  well  developed. 
A  single  family. 

(jBdIooQ>ftala  GUnther,  viii, 348-352 ;  dAoc,  solid;  ne^TJi,  head.) 

Family  XXIV.— CHIM^RID^. 

{The  Chimceras,) 

Body  elongate,  rather  robust  anteriorly,  tapering  posteriorly.    Head 

oompressed.     Mouth  inferior.     Upper  lip  deeply  notched.     Nostrils 

CGoflaent  with  the  mouth,  separated  by  a  narrow  isthmus.    Jaws  with 

the  teeth  confluent  into  four  bony  laminsB  above  and  two  below.    No 

spiracles.   Males  with  a  peculiar  cartilaginous  hook,  armed  with  prickles 

^  the  tip,  and  turned  forward  on  the  upper  imrt  of  the  snout.    Pectoral 

^8  free,  placed  low.    Ventral  fins  abdominal,  many-rayed,  pro\ided  in 

Uie  male  with  claspers.    Dorsal  fin  usually  divided  j  anteriorly  with  a 

^ciy  strong  spine,  which  is  grooved  behind.    Caudal  fin  low,  fold-like- 

Skin  Daked^  rarely  somewhat  prickly.    Lateral  line  present.,  usually 

^^  luiiiieioas  branches  anteriorly.    Three  free  gills  and  two  half  gills, 


54      CONTRIBUTIONS   TO  NORTH  AMERICAN   ICHTHYOLOGY — IV. 

one  on  each  side.  Isthmus  moderate;  gill-rakers  small.  Oviparous, 
the  egg-cases  long,  elliptical,  with  silky  filaments.  Genera  2  {ChimcDra 
and  Callorhynchm) ;  species  about  5.  Abounding  in  the  seas  of  temper- 
ate and  cold  regions. 

{Chimcmd(B  GUutlier,  viii,  349-.352.) 
•  Snout  soft,  not  terminating  in  a  cutaneous  flap ;  tail  not  bent  upward..  CniBCJSRA,  45. 

45.— CHIIUiERA  Linnicus. 

Rat-Jlshes. 

(LinnsBUS,  Mus.  Regis.  Ad.  Frid.  i,  53;  Syst.  Nat. :  type  Chimwra  monstrosa  L.) 

Head  somewhat  compressed,  the  snout  bluutish,  protruding,  fleshy, 
not  armed  at  tip  with  an  appendage.  Eyes  verj'  large,  lateral.  Teeth 
rather  strong.  Lips  thickish,  the  lower  with  a  frenum.  Lateral  line 
simple  on  the  body,  but  forking  anteiiorly,  forming  several  series  of 
mucous  tubes  on  the  head.  Male  with  a  club-sbaped,  cartilaginous  hook 
on  the  head,  above  the  snout.  This  hook  is  curved  forward  and  down- 
ward, and  is  armed  at  it«  tip  with  decurved  spines.  Its  tip  fits  into  a 
depression  in  front  of  the  eyes.  Gill-opening  small.  Pectorals  mod- 
erate. Ventrals  rather  large,  with  large  bifid  or  trifid  claspers  in  the 
male.  Male  also  with  rough  appendages  at  the  base  of  the  ventrals, 
protruding  from  a  sheath  of  skin.  First  dorsal  triangular,  preceded  by 
a  strong  spine  which  is  grooved  behind  and  serrated  on  its  edges.  Sec- 
ond  dorsal  and  caudal  fins  low,  often  more  or  less  notched.  Tail  ex- 
tending in  the  line  of  the  axis  of  the  body,  sometimes  produced  in  a 
filament.  Skin  smooth.  Fishes  of  singular  appearance;  mostly  of  the 
northern  seas ;  not  valued  for  food.  {Xifxatpa^  Chimcera^  a  fabulous  mon- 
ster, with  the  heM  of  a  lion,  body  of  a  goat,  and  tail  of  a  serpent.) 

a.  Claspers  in  tlie  male  triiid.    {Chimasra,) 

Yl«  €•  plnmbea  Gill. 

"A  Chimasra  with  the  snout  acutely  produced ;  the  ante-orbital  flexure 
of  the  suborbital  line  extending  little  above  the  level  of  the  inferior 
margin  of  the  orbit ;  the  dorsals  close  together ;  the  dorsal  spine  with 
its  anterior  surface  roilndcd ;  the  ventrals  triangular  and  pointed ;  the 
pectorals  extending  to  the  outer  axil  of  the  ventrals ;  and  the  color  uni- 
formly plumbeous."  {QUI.)  Atlantic  coast  from  Cape  Cod  northward; 
in  deep  water. 

(Gill,  Proc.  Philos.  Soc.  Washington,  Dec.  22, 1877.) 

aa.  Claspers  in  the  male  bifid.     (HydroliiguB*  Gill.) 

*  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  331 :  type  Chim€gra  ooUiei,  (W«p,  water ;  AaydCf 
hare ;  from  the  form  of  the  lips  and  teeth.) 
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79*  C«  colliaei  Bennett. — Rat-fiah  ;  Elephant-fish, 

Bo<ly  anteriorly  stoatish,  tapering  into  a  slender  tail,  which  is  not 
produced  in  a  filament.  Pectorals  about  as  long  as  head.  Dorsal  spine 
f  the  length  of  the  head.  Second  dorsal  low,  highest  in  front,  then 
very  low,  then  higher,  ending  abruptly  just  before  the  beginning  of  the 
upper  caudal  fold.  A  small  fold  between  first  and  second  dorsal,  free 
from  both.  Lower  caudal  fold  higher  than  upper,  neither  quite  reach- 
ing the  tip  of  the  tail.  Fo  distinct  anal  fin.  Color  grayish,  with  nu- 
merous round  white  spots.  Both  dorsals  edged  with  blackish.  L.  2 
feet.    Pacific  coast,  from  Monterey  northward;  very  abundknt. 

(Bennett,  Beechey's  Yoy.  ZooL  71 ;  DumMl,  Elasmobranches,  689 ;  Gtinther,  viii, 
3S0.} 


ir 
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MOBRANCHII,  ETC). 


XoTE. — ^The  first  forty-one  pages  of  the  present  work  were  printed  in 
the  spring  of  1879,  more  than  a  year  before  work  was  resumed  on  the 
remaining  part.  Meanwhile  numerous  adtlitions  have  been  made  to  our 
list  of  sharks,  which  may  be  noticed  here.  A  few  errors  may  also  be 
corrected. 

Page  2,  last  line :  For  "  FJpigonopterua^  read  Epigonichthys^. 

Page  3:  For  ^^B.  caribceum^  read  '^1.  B.  lanceolatum  (Pallas)  Gray^. 
The  Lancelet  occurs  also  on  the  coast  of  Southern  -California. 

Page  6:  For  "3.  B.  stouti  Lockington"  read: 
«« S.  B.  dombeyi  MilUer. 

"  Plum-color  or  purplish,  the  edge  of  the  lower  fold  only  pale.  Gills 
usually  12-11.  Teeth  10  in  each  series.  L.  20  inches.  Snout  20  times 
in  total  length;  head  to  first  gill-opening  4^;  branchial  region  8;  tail 
8.  Coast  of  California  and  southward ;  not  rare.  Burrowing  from  the 
gill-openings  or  the  eyes  into  the  flesh  of  large  fishes,  and  soon  leaviug 
nothing  except  the  head,  skin,  and  skeleton. 

*^ (Gastrohranche  domhey  Lac. ;  MUller,  M^iil  de  VAcad.  Berlin,  1834,  80:  Bdelloatoma 
polyirema  Grd.;  etc.)" 

Page  7 :  Lampetra  (Entosplienu^)*  tridentatu^  and  L.  plumbea  are  per- 
haps generically  distinct,  as  the  lingual  teeth  in  the  former  are  pectinate 
and  in  the  latter  obscurely  tricuspidate.  The  diagnosis  of  Lampetra 
should  be  modified  accordingly. 

Page  8 :  "5.  L. epihexodon^  and  "6.  L.  astori^  should  be  suppressed, 
as  they  are  probably  identical  with  E,  tridentatus. 

Page  13:   For  "  Gingl ymostomatid^  "  read  "Scylliid^";  and 
under"*"  for  "ventrals"  read  "pectoraP. 

Page  15 :  Somniosus  microc^halus  is  abundant  on  the  Pacific  coast 
from  Cape  Flattery  northward.    Twelfth  line  from  the  bottom :    For 
"pectorals"  read  "ventrals". 
^age  17:  Instead  of  "Family  VI. — Ginglymostomatidce^^  etc.,  read: 

*Qill,  MSS.  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  33,  not  characterized,  (cvrof,  within; 
^ff^9  Wedge;  firom  the  smaU  maxillary  tooth  wedged  in  between  the  others.) 

67 


58       CONTEIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — IV. 

"  Family  VI.— SCYLLIIDiE. 

"(TAc  Roussettes.) 

"Sharks  with  two  dorsal  fins,  without  spines,  the  first  above  or  be- 
hind the  ventrals.  Anal  fin  present,  usually  below  the  second  dorsal; 
caudal  fin  rather  long,  with  or  without  a  basal  lobe.  Tail  not  keeled. 
Spiracles  present.  No  nictitating  membrane.  Last  gill-opening  above 
the  root  of  the  pectorals.  Mouth  usually  broad,  with  small  teeth,  sev- 
eral series  being  in  function.  Teeth  with  a  median  cusp,  and  1  to  4 
small  ones  on  each  side.  Usually  a  distinct  furrow  at  the  angle  of  the 
mouth.  Nostrils  near  the  mouth,  sometimes  confluent  with  it,  some- 
times provided  with  cirri.  Oviparous.  Coloration  often  variegated. 
The  egg  cases  quadrate,  with  prehensile  tubes  at  the  angles.*  Sharks 
of  the  warm  seas.    Genera  8  or  9 ;  species  about  30. 

**iScyUiida!,  Gtiuther,  viii,  400-414.) 

**  *  Nostrils  confluent  with  the  month ;  candal  bent  upwards,  with  basal  lobe.    {Gin- 
gJymoBtomatincd, ) 
"a.  Teeth  in  both  Jaws  in  many  series,  each  with  a  strong  median  cusp,  and  one  or 

two  smaller  cusps  on  each  side ;  nasal  cirri  present Ginqlymostoma,  13. 

"  **  Nostrils  not  confluent  with  the  mouth ;  caudal  not  bent  upwards.    (ScyUiinas,) 
**  b.  Nostrils  separated  by  an  isthmus;  no  nasal  cirri ;  tail  not  serrated. 

SCYIXIUM,  13  (6). 

«« 13.— OHVOIiTMOSTOMA  MUUer  <&  Henle."    (See  pag.^  18.) 

"  13  (6).— SCYLIiUJOT  Cuvier. 
''  (Cuvier  R^gne  Animal  ed.  2, 1829 :  type  Scyllium  caiulus  Cuv.  =Squalu8  stellarU  Gmel. ) 

"  Body  rather  stout.  Head  more  or  less  short  and  broad,  the  snout 
low  and  blunt.  Mouth  rather  large.  Teeth  small,  sharp,  tricuspid,  in 
about  four  rows.  Labial  fold  small  or  obsolete.  Nostrils  not  confluent 
with  the  mouth,  separated  by  a  broad  isthmus  from  each  other,  each 
with  a  free  flap  and  no  cirrus.  Spiracle  moderate,  close  behind  the 
eye.  First  dorsal  beginning  over  ventrals ;  second  dorsal  nearly  over 
anal.  Tail  slender,  not  much  bent  upwards.  Spotted.  Warmer  parts 
of  the  Atlantic  and  Paoific.  As  here  understood,  distinguished  from 
Scylliarhinus  Blainville,  1816  {8.  caniculus  L.),  by  the  separate  nasal 
valves.    (axuXXtov^  a  shark  from  cxuXXw^  to  tear.) 

"  *  Head  very  broad  and  depressed,  broader  than  long.    (Cephaloscyllium  t  Gill.) 

*  In  Heterodantidw  the  egg-cases  are  without  tentacles  and  spirally  twisted.  Except 
the  ScylliidcB  and  HeterodoniidcB,  our  sharks  are  all  ovoviviparous. 

t  Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  18G1,  412 :  type  Scyllium  tertoepa  Dumdril.  (Kc^a>j>, 
head ;  a/ci^AAiov,  Scy Ilium.)  • 
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**  19  (6).  Sm  Tentrlosmn  Garman. — Swell  Shark. 

"Grayish,  tinged  below  with  yellowish.  Back  with  black  cross  bars, 
ui)i>er  parts  with  large  round  black  spots;  sides  also  with  small  whitish 
spots.  Head  very  broad  and  depressed,  broader  than  long,  and  not  half 
as  deep  as  broad.  Snout  very  blunt,  projecting  little  beyond  the  mouth. 
Mouth  very  broad,  little  arched,  with  only  a  trace  of  labial  fold.  Teeth 
similar  in  both  jaws,  small,  tricuspid,  in  about  four  series,  f^  in  number. 
First  dorsal  beginning  over  middle  of  ventrals ;  second  dorsal  beginning 
behind  front  of  anal  and  ending  before  end  of  anal.  When  caught,  this 
shark  inflates  its  stomachy  with  air,  like  the  Tetrodontidce^  till  its  diam- 
eter is  one-third  its  whole  length.  It  will  then  float  belly  upward  on 
the  water.  L.  2 J  feet.  Monterey  to  Chili;  very  abundant  in  Santa 
Barbara  Channel.  A  small,  voracious  shark,  often  taken  in  lobster- 
pots. 

''(Garman,  BuU.  Mas.  Comp.  Zool.  vi,  167:  1880,  f  f  Scyllium  laiicepa  Aug.  Doin^ril, 
Rev.  et  Mag.  Zool.  1853,  84,  pi.  3,  fig.  2 :  CephaloacylUum  laticepa  Jordan  S£  Gilbert, 
Proc.  U.  S.  Nat.  Mns.  1880,  40.)  " 

Page  19,  in  key,  after  "a",  add : 

''  jf.  Embryo  not  attached  to  tbe  uteros  by  a  placenta ;  teeth  aU  obtnse,  without  basal 

COSpS MUSTELUS,  14. 

*' jry.  Embryo  attached  to  the  uterus  by  a  placenta ;  some  of  the  teeth  pointed,  each 
with  one  or  two  basal  cusps Bhinotriacis,  14  (6)." 

After  "/»  add : 

"z.  First  dorsal  nearer  ventrals  than  pectorals ;  embryo  not  attached  to  the  uterus  by 
aplacenta Carcharinus^IS. 

^*zg.  First  dorsal  nearer  pectorals  than  ventrals;  embryo  attached  to  uterus  by  a  pla- 
centa  EULAMIA,  18  (6)." 

After  "jgr»  add : 

"fXf.  Teeth  in  upper  Jaw  serrate  at  base,  in  lower  jaw  entire....HTP0PRi0N,  19  (&)." 

Page  20:  Erase  ^^20.  Mustelus  calif ornicus^y  which  is  doubtless  iden- 
tical with  Mustelus  hinnulus^  and  add : 

'*  14  (&).— RHinrOTRIACIS  Gill. 
**  (Pleuracromiflan  Gill,  1864.) 
''(OUl,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  486 :  type  Bhinotnacis  h^Ui  Gill.) 

^^  Characters  of  the  genus  MtistelvSj  except  that  each  embryo  is  at- 
tached to  the  uterus  by  a  placenta.    The  teeth  are  sharper,  some  of  them* 
being  pointed,  and  with  one  or  more  short  basal  cusps.    Warm  seas, 
(/^(v, snout;  r/>e7a;t«^,  Triacis.) 
^'H.-.R.  bemei  GUI." 

(See  text,  ^^22.  T.  henlei^i  coast  of  California;  not  uncommon.) 
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'<  30  (b).  n.  laevis  (Risso)  Jordan  &  GUbert.   v 

^^A  small  shark  resembling  Mustelus  hinnulus  and  R.  hsnleij  but  differ- 
ing from  the  former  in  the  dentition  and  in  the  attachment  of  the  em- 
bryo to  the  nterus  by  a  placenta,  and  from  the  latter  in  the  blunter 
teeth.  Only  those  in  the  posterior  part  of  the  upper  jftw  have  a  basal 
cusp,  and  these  usually  but  one  only.  This  species  is  found  on  the 
coast  of  Europe  and  Africa,  and  is  accredited  to  our  Atlantic  fauna  by 
Giinther  (viii,  386). 

''(Mustelus  kevis  Risso,  Europe  M6ridiouale,  iii,  127 :  Muatelus  Icevis  GUntber,  viii,  385 : 
PUuracromylon  torw  Gill,  Pi-oc.  Ac.  Nat.  Sci.  Pbila.  1864, 148;  not  of  Jordan  «fe  Gilbert, 
Proo.  U.  S.  Nat.  Mus.  1880, 52,  =  Bhinotriacis  henlei, )" 

Page  21:  Oaleorrhinus  galeusy  the  "Oil  Shark",  is  very  abundant  on 
the  coast  of  California,  especially  southward.  Its  teeth  are  coarsely 
serrated  on  the  outer  margin  near  the  base  only.  Oaleocerdo  ti^rintis 
also  ranges  northward  to  San  Diego  on  the  Pacific  coast. 

Pages  22 :  Carcharinus  glaucus  occurs  on  the  coast  of  California. 

Page  22 :  Instead  of  "••"  insert: 

«'  18  (&).— EVLAMIA  GUI. 
"  (GiU,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861, 401 :  t^^po  Carcharias  lamia  Risso.) 

"  Body  rather  robust,  the  head  broad  and  depressed ;  mouth  inferior, 
with  the  teeth  in  both  jaws  strongly  serrated  in  the  adult ;  less  so  or 
entire  in  the  young;  those  in  the  upper  jaw  broad,  those  below  narrow, 
straight,  and  nearly  erect.  Fo  spiracles.  First  dorsal  large,  placed  not 
fans  behind  pectorals.  Pectorals  falcate.  Second  dorsal  small.  Em- 
bryos attached  by  placentsB  to  the  uterus  as  in  Scoliodon  and  Rhinotria- 
ds,^  (In  Carcharinus  placentae  are  not  developed,  according  to  Auguste 
Dnm^ril,  Hist.  Fat.  des  Poiss.  i,  244.)  Species  numerous,  (eo,  well ; 
Xaixia^  Lamia  or  Lamna,  a  fabuloas  monster,  from  Xatfjid'Zy  devouring 
hunger.)" 

Page  22 :  The  species  of  ^^Eulamia^^  should  stand  as : 

'^26.  E.  ohHCura  (Le  S.)  Gill",  «27.  KmiWerti  (M.  &  H.)'GiU",  and 
«  27  {b).  E.  lamia  (Risso)  Gill ". 

Page  23:  Under  "J^.  lamia^  add: 

<<9Y  (b).  E.  lamia  (Risso)  Qiil.—Bay  Shark. 

^^  Body  robust,  the  back  elevated.    Head  broad  and  flat ;  the  snout 

*  So  far  as  known  to  us,  the  embryos  in  all  our  ovoviviparous  sharks  except  Eula- 
mia,  Scoliodon,  and  Bhinotriacis  are  without  placenta. 
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long,  but  wide  and  roanded,  its  length  from  month  greater  than  dis- 
tance between  nostrils,  which  are  nearer  snout  than  angle  of  the  month. 
Eye  moderate.  Teeth  f^,  their  form  as  in  E,  lamiaj  the  upper  regularly 
triangular,  without  notch,  narrow  in  the  young,  the  lower  narrowly  tri- 
angular, erect,  on  a  broad  base,  all  the  teeth  distinctly  and  evenly  ser- 
rated. First  dorsal  beginning  at  a  distance  a  littJe  less  than  its  own 
base  behind  the  pectorals,  and  ending  at  a  point  a  little  more  than  its 
own  base  behind  the  ventrals.  Height  of  first  dorsal  two-thirds  the 
depth  of  the  body ;  pectoral  reaching  past  first  dorsal.  Second  dorsal 
very  small,  not  one-sixth  the  height  of  the  first,  smaller  than  anal  and 
nearly  opposite  it.  Tail  3J  in  length.  Color  plain  light  gray.  Warm 
seas  north  to  San  Diego  Bay. 

"Our  specimens  differ  from  descriptions  of  U.  lamia  in  not  having 
the  first  dorsal  higher  than  the  body,  and  inserted  close  behind  the  root 
of  the  pectorals.  In  JE.  obscura  and  E,  milberti  the  upper  teeth  are 
deeply  notched  on  the  outer  margin". 

Page  24:  After  ^'Isogomphodon  Umbattis^  add: 

**  19  (6).— HYPOPRIOHr  MilUer  &  Henle. 

'*  (Hypoprionodon  Qill.) 
''(Mttller  <&  Henle^  Plagiostomen,  1837, 34 :  type  Carcharias  macloH  Miiller  &  Henle.) 

"Characters  essentially  as  in  Eulamia,hut  with  the  lower  teeth  entire, 
the  upper  teeth  coarsely  serrated  at  base  only,  on  one  or  both  sides ; 
lower  teeth  erect.    {uTzdj  below;  jr/)«oy,  saw;  the  upper  teeth  being  ser- 
rated at  base.) 
**98.  H.  brevirostris  Poey. 

"Snout  obtuse;  teeth  of  the  upper  jaw  with  the  base  serrate  on  both 
sides ;  pectoral  fins  moderate.  Bluish,  fins  without  black  spots.  (Poey.) 
West  Indies ;  occasional  on  our  Gulf  coast. 

"  (Poey,  Synopsis  Pise.  Cubensinm,  1868,  451 :  CarchanaB  Inrevirostria  Giinther,  viii, 
362.)" 

Pages  2G,  29,  30,  31:  Sphyma  zygama,  Lamna  comvhica^  Carcharodon 
rondeletij  Cetorrhimis  maximusj  and  a  species  of  Imrus  (probably  J.  oocyr- 
rhynchus)  occur  on  the  coast  of  Califomia. 

Page  34 :  For  the  key  to  genera  substitute : 

'^'Oni-openingssixoneach  side Hexakchus,  31  (6.) 

"'**  Gill-openings  seven  on  each  side Heptbakchias,  32. 
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''81  (&).— HEXANCHUS*  Rafiuesque. 

"  (Kotidanus  Cuvier.) 

'' (Rafinesqne,  Carattcri  di  Alcunl  Nuovi  Generi,  etc.  1810,  14:  type  Squalus  grieeus 
LinnsDus. ) 

"  Branchial  apertures  six  on  each  side;  otherwise  essentially  as  in  Hep- 
tranchias.  Two  species  known.  (f$,  six;  ayxo^y  bend  or  sinus;  for  gill- 
opening.) 

''41  (b)»  n.  Gorlnns  Jordan  &  Gilbert. — Shovel-nosed  SJuirk, 

"Color  almost  black,  unspotted;  a  grayish  lateral  streak.  Head 
large,  broad,  depressed  and  blunt.  Fo  median  tooth  in  upper  jaw. 
About  six  i)ointed  teeth  in  front  of  upper  jaw,  all  entire  and  without 
basal  cusps.  Kext  three  teeth  with  entire  edges  and  a  single  cusp  on 
the  outer  margin.  Eemaining  teeth  of  upper  jaw  serrate  on  the  inner 
margin,  and  with  two  or  more  basal  cusps  on  the  outer.  Median  cusp 
of  lower  jaw  rery  small.  Other  teeth  with  six  cusps,  the  first  the 
largest,  the  others  regularly  smaller,  the  inner  edge  in  the  adults  ser- 
rated. Tail  long,  twice  as  long  as  head,  a  little  less  than  one-third  the 
total  length.  Scales  on  upper  edge  of  tail  enlarged.  Monterey  to  Pu- 
get's  Sound. 

"  (Jordan  «fe  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880, 352.) 

"39.  HEPTRANCHIAS  Ralinesqae. 

**  {Kotorkynchya  Ayres.) 

''  (Rafinesque,  Caratteri  di  Alcuni  Naovi  Generi,  etc.  1810,  13 :  type  8qualu$  <inereu» 
Gmoliu. ) 

"  Gill-openings  seven  on  each  side.  Three  species  known,  (f  ;rra,  seven ; 
Ppdyxia^  gills.  The  change  of  this  name  to  "  Heptanchm^  is  hardly  justi- 
fiable.) 

"43.  H.  macnlatus  (Ayres)  Girard. 

"  Sandy  gray,  with  some  round  black  spots,  larger  than  the  pupil, 
rather  sparsely  placed.  Head  rather  depressed;  the  snout  broad, 
rounded ;  the  nostrils  near  its  tip ;  spiracles  large,  nearer  the  gill-open- 
ing than  the  eye ;  a  long  furrow  at  the  angle  of  the  mouth.    Ko  mediaji 

*  The  necessities  of  nomenclature  often  require  the  snbHtitntion  for  tbe  name  of 
the  typical  genus  of  a  family  of  some  less  familiar  but  earlier  name,  as  Hexanchtis 
for  NotidanuSf  Carcharias  for  OdoniaspiSf  Dasyhatus  for  Trygonj  etc.  It  is  probably  un- 
necessary to  change  well-known  family  names  to  accord  witb  tbcse  changes.  Among 
our  sharks  it  is  perhaps  better  to  retain  the  old  family  names  OdontaspididaSf  Notidani- 
dw,  Cestrficioniidce,  instead  of  CarchariidaSj  Hexanchida,  and  neterodonUda,  as  given  in 
the  text.  The  name  Carchanidcey  used  by  various  authors  for  the  Galeorrhinida,  is  in- 
eligible, because  the  name  Carcharias  rightfully  belongs  to  a  genus  of  another  family. 
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tooth  in  upper  jaw.  Two  small  teeth  near  together  in  front,  simple  and 
pointed;  two  a  little  larger,  behind  and  outside  of  these,  then  two 
others  directly  behind  the  first  pair.  Next,  on  each  side,  a  tooth  much 
larger,  pointed,  with  a  conspicuous  cusp  on  the  outer  side  at  base,  and 
one  or  more  denticulations  beside.  The  other  teeth  are  larger,  similar, 
but  more  serrated  and  more  oblique,  approacliing  the  lower  teeth  m 
form.  The  median  tooth  in  the  lower  jaw  is  broad,  with  a  small  median 
cusp  and  two  or  three  larger  lateral  cusps  on  each  side.  The  other 
teeth,  6  on  ea<;h  side,  are  much  broader  than  high,  with  about  4-6  sharp 
outward-directed  cusps.  The  first  cusp  is  longest  and  bears  a  small 
tooth  near  its  base.  These  teeth  are  quite  similar  and  increase  slightly 
in  size  outwards.  Tail  long,  2|  in  total  length,  the  caudal  fin  mostly 
below  it.  Anal  small,  just  behind  the  small  dorsal.  Coast  of  California 
and  northward ;  common. 

*%Notarhynchu8  maculattu  Ayres,  Proc.  CaL  Acad.  Nat.  Sci.  i,  72 ;  not  Xotidanua  indicua 
Cuvier,  etc.)" 

Page  36,  fourth  line:  After  "  small "  add  "  or  wanting''. 

Under  "  • '',  after  "  thick'',  instead ot "  usually  with  rayed",  ete.,  read 
"  with  two  dorsal  fins". 

Under  "•♦",  instead  of  the  text,  read:  "  Tail  with  one  dorsal  fin,  or 
none." 

Page  58 :  After  "  Rhinobatus  prodticttis  "  add : 

"  i  Anterior  nasal  valve  prolonged  to  the  internal  angle  of  the  nostrils ;  snoat  not 
elongate.    ( /S[yrr A ina  *  MUller  &  Benle.) 

**4I5  (fi),  B«  exaspcratns  Jordan  &  Gilbert. 

"  Disk  rhombic,  about  as  broad  as  long.    The  snout  prominent,  but 

bluntish  at  tip,  anterior  margin  of  pectorals  forming  less  than  a  right 

angle.    Eyes  rather  large.    Eostral  ridges  separate  their  whole  length. 

Tail  stout,  depressed,  with  a  narrow  lateral  fold,  upper  surface  entirely 

covered  with  stout,  close-set,  stellated  prickles  of  different  sizes,  largest 

on  the  bases  of  the  i)ectorals  and  smallest  on  the  outer  edges  of  the  fins, 

those  on  the  tip  of  snout  and  anterior  edge  of  the  pectorals  not  enlarged. 

Stout,  bluntish,  slightly  recurved  spines  present  as  follows :  One  at  the 

Tipper  anterior  angle  of  the  eye  and  two  behind  it ;  one  large  one  at  the 

middle  of  the  shoulders,  in  front  of  which  are  two  others ;  two  series  on 

the  shoulders  outside  the  median  line,  the  inner  of  two,  the  outer  of  two 

to  four;  a  series  of  about  a  dozen  on  the  median  line  of  the  back  and 

tail;  no  lateral  series  on  the  tail.    Sexes  similar.    Under  side  covered 

'Miiller  A  Henle,  Flagiostomen,  113:  type  Syrrkina  oolumna  M.  &  H.    (ai>v,  to- 
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with  shagreen,  made  of  triangular  depressible  asperities.  Begiou  from 
the  nostrils  to  the  shoulder  girdle  smooth,  except  the  lower  lip.  A  few 
other  small  naked  areas  below.  Upper  lip  developed.  Teeth  f|.  Color 
brown,  mottled  and  barred  with  blackish;  a  black  blotch  on  hinder  part 
of  pectorals  below.  Tail  rather  shorter  than  disk.  First  dorsal  not  far 
behind  ventrals.  Snout  one-fifth  the  length  of  disk,  twice  the  interor- 
bital  space.  San  Diego  Bay ;  abundant.  Only  young  specimens  known, 
but  it  is  probably  ovoviviparous  and  therefore  not  a  Eaioid. 

"  (Platifrhina  exaaperata  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Miis.  1880,  32 :  Zapteryx 
exasperatuif  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  (>3 :  Trygonarhina  exasperata 
Garman,  Bull.  Mus.  Comp.  Zool.  1840,170.) 

**  45  (c).  B.  triseiiatus  Jordan  <&  GUbert. 

"Disk  broad,  ovate,  broader  than  long.  The  snout  very  bluntly 
rounded,  not  projecting,  the  angle  formed  by  the  pectorals  anteriorly 
very  obtuse ;  anterior  outline  of  the  pectorals  slightly  convex,  not  undu- 
lated. Tail  very  stout,  much  longer  than  the  disk,  its  edges  with  a 
broad  fold,  broader  than  in  R.  exasperatuB.  Pectoral  fins  extending 
almost  to  the  tip  of  the  snout ;  rostral  ridges  wide  apart,  converging, 
inclosing  a  triangular  area.  Eyes  small,  wide  apart,  the  broad  spira- 
cles close  behind  them.  Caudal  fin  well  developed  above  and  below. 
Dorsals  similar,  their  posterior  free  margins  very  convex.  Mouth 
broad,  its  width  nearly  equal  to  its  distance  from  tip  of  snout,  a  deep 
crease  passing  around  it  behind,  in  front  of  which  the  lower  lip  has  three 
folds  of  skin ;  upper  lip  not  developed,  a  fold  of  skin  passing  from  the 
angle  of  the  mouth  on  either  side  to  the  inner  angle  of  the  nostrils, 
thence  straight  across,  inclosing  a  depressed  trapezoidal /;;i\-shaped  area, 
bound  below  by  the  curved  outline  of  the  upper  jaw.  In  this  are  three 
cross-folds  of  skin.  Teeth  |g.  Gill-openings  narrow.  Skin  every- 
where, above  and  below,  covered  with  fine  shagreen,  the  prickles  coarser 
on  the  anterior  outer  margin  of  the  pectorals  ( ^ ),  where  are  two  or  three 
rows  of  retrorse  spines.  Four  strong  spines  on  the  tip  of  the  snout, 
forming  a  rhombic  figure;  four  or  five  spines  around  each  eye.  A  long 
series  of  very  strong  spines  along  the  median  line  of  the  back  and  tail, 
and  a  series  of  similar  ones  on  each  side  of  the  tail ;  a  single  strong  spine 
on  the  outer  edge  of  the  shoulder-girdle  and  two  between  this  and  the 
median  series.  Color  light  olive  brown,  without  distinct  markings.  L.  2 
feet.  Breadth  of  disk  one-tenth  more  than  its  length;  tail  usually  half 
longer  than  disk ;  snout  two-ninths  of  length  of  disk,  not  half  longer 
tlian  width  of  interorbital  area.  Coast  of  California  from  Point  Concep- 
cion  southward ;  abundant.    In  spite  of  its  resemblance  to  the  BatoitZ 
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genus  Platyrrhina,  this  species  proves  to  be  viviparous.  It  is,  there- 
fore, referred  to  the  RhinobatidcBy  the  oviparity  of  Raiidce  being  the  only 
character  distinguishing  the  two  families. 

'' (^Plalyrhina  trUtriata  Jordan  &  Gilbert';  Proc.  U.  S.  Nat.  Mas.  1880,  36.) 

'*45  (<Z).  R.  lentiirinosus  Garman. 

**  Grayish,  with  small  paler  spots,  uniform  below.    Outline  similar  to 

that  of  B,  productns.  Snout  long  and  narrow,  its  ridges  close  together 
tliroughout.  Eyes  large,  twice  as  large  as  spiracles.  Interorbital  space 
narrow,  concave,  as  wide  as  nostrils  or  the  interspace  between  them. 

Distance  between  outer  angles  of  nostrils  more  than  half,  the  snout, 
drouth  straight,  its  width  not  quite  twice  the  interorbital'space.  Dorsal 
and  preocular  spines  very  small ;  5  larger  spines  on  tip  of  snout.  Su- 
praocular and  scapular  spines  obsolete.  L.  22  inches.  Width  3  in  length ; 
tail  about  2«  snout  to  the  mouth  5|.    Coast  of  Florida.    {Oarman.)    • 

"(Garman,  Bull.  Mus.  Comp.  Zool.  1880,  1C8.)" 

Page  47,  genus  Dasyatis :  The  following  synopsis  of  the  American 
species  of  the  genus  DasyatiSy  or  better  DcmbatiSy  has  been  prepared  at 
our  request  by  Mr.  Samuel  Garman,  of  the  Museum  of  Comparative 
Zoology.  It  was  received  too  late  for  insertion  in  the  text.  We,  there- 
fore, place  it  here  in  the  form  in  which  it  was  written  by  its  author : 

THE  AMERICAN  SPECIES  OF  THE  GENUS  DASIBATIS.* 

By  Samuel  Garman. 

Tail  more  than  twice  the  length  of  the  disk, 
keeled  on  the  top  ; 

snout  acute,  pointed ;  tail  very  long,  round tuhercuUUa 

sneut  not  prominent ;  tail  compressed # longa 

round  on  the  top,  compressed,  with  lateral  series  of  large  tubercles; 

snout  not  prominent ;  anterior  margins  slightly  sinuous centrura 

snout  prominent,  with  a  series  of  long,  narrow,  depressed  tubercles  on  the 

middle  of  the  back lata 

Tail  less  than  twice  and  more  than  one  and  a  half  times  the  length  of  the  disk, 
with  two  expansions ; 

disk  subcircular ;  snout  prominent sahina 

disk  quadrangular ;  snout  not  prominent sayi 

keeled  on  the  top,  with  an  expansion  below ;  with  three  series  of  tubercles  on  the 

shoulders h<utata 

Tail  less  than  one  and  a  half  times  the  length  of  the  disk, 
with  two  expansions ; 

mouth  with  five  papillae hrcvis 

mouth  with  three  papiUsa  dipterura 

*^yhatu$  Walbaum,  Kleinii  Ichthyol.  Enod.  sive  Index  rerum,  etc.  1793,  35 :  type 
^^pattinaca  L.    This  use  of  the  name  has  precedence  of  **DaayaiU"  Raf. 

BuU.  Fat  Mus.  No.  16 5 
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DASIBATIS  TUBEECULATA. 

jRaja  tuhereulata  Lac^p.  ii,  p.  106,  pi.  4,  fig.  1. 

Jtaja  tuhereulata  Shaw,  Geii.  Zool.  v,  pt.  %  p.  290,  pi.  1*27. 

Trygon  gymnura  Miill.  Emian's  Rcise  urn  die  Erde,  p.  25,  Taf.  13. 

Trygon  oatemiicta  Mull.  1.  c.  p.  25,  Taf.  14. 

Trygon  tuhereulata  Dnm^ril,  Elasmobr.  p.  605. 

Trygon  tuhereulata  GUnther,  Cat.  viii,  p.  480. 

Disk  quadrangular,  a  little  wider  than  long.  Snout  produced,  sharp 
pointed.  Anterior  aud  posterior  margins  nearly  straight,  the  anterior 
curved  near  the  outer  angle  to  meet  the  posterior,  and  the  latter  curved 
near  the  hinder  angle  to  meet  the  inner.  Tail  nearly  three  times  the 
length  of  the  disk,  with  a  slight  ridge  above  and  a  narrow  cutaneous 
expansion  below,  roughened  with  small  spines  similar  to  those  on  the 
head,  bearing  a  long  serrated  spine.  A  row  of  elongated  tubercles  on 
the  dorsum  and  anterior  portion  of  tail  and  one  or  more  smaller  ones  on 
each  shoulder.  The  iK)sterior  tubercles  of  the  median  row  are  so  much 
elongated  as  to  resemble  the  spine.  Mouth  much  undulated,  with  three 
papillae.  Teeth  small,  unequal.  Color  yellowish  to  olivaceous  brown, 
darkening  with  age.  The  young  are  without  scales  or  tubercles.  As 
the  animal  grows  older  and  the  tubercles  appear  a  few  scattered  asperi- 
ties appear  on  the  head ;  still  later  these  increase  in  number  and  size  to 
such  an  extent  as  to  cover  the  head  and  dorsum  with  a  heavy  coat  of 
mail  made  up  of  the  closely-set  flattened  scales.  The  tubercles  of  the 
back  cease  grow^ing  as  the  scales  enlarge,  and  ultimately  there  is  little 
distinction  between  them.  Usually  the  tubercle  on  the  middle  of  the 
pectoral  arch  is  larger ;  those  on  the  tail  continue  to  increase  in  size 
with  age.  A  young  female  measures  in  length  of  body  9.9,  length  of 
tail  28.2,  and  width  of  disk  11.6  inches. 

Oannavierias,  Surinam,  Para,  Bahia,  and  Eio  Janeiro. 

Dasibatis  longa. 

^arman,  1880,  Bull.  Mus.  Comp.  Zool.  vi,  p.  170.) 

Disk  quadrangular,  about  one-sixth  wider  than  long.  Margins  nearly 
straight,  anterior  meeting  in  a  blunt  angle  on  the  end  of  the  snout. 
Outer  angles  rounded,  posterior  blunt.  Ycntrals  rounded.  Tail  more 
than  twice  as  long  as  the  boily,  roughened  with  small  asperities,  de- 
pressed anteriorly,  compressed  behind  the  spine,  keeled  above  the  com- 
pressed portion,  with  a  long,  nari'ow  cutaneous  expansion  on  the  lower 
side.  Mouth  curved  with  five  papillae.  A  row  of  small  tubercles  behin^l- 
the  head  on  the  shoulder  girdle.  It  is  likely  that  larger  specimens 
provided  with  tubercles  on  back  and  tail. 
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Distinguished  from  D.  lata  by  the  shape  of  the  snout  and  disk  and 
the  keel  on  the  tail,  and  from  2>.  centrura  by  tlie  straight  margins  of  the 
pectorals  and  the  keel. 

One  specimen  secured  at  Acapulco,  Mexico,  by  Prof.  Alexander 
Agassiz.  One  light-colored,  reddish-brown  specimen  from  Panama  by 
the  Hassler  Expedition. 

Length  of  body  11.5,  tail  28,  and  width  of  pectorals  13.8  inches. 

Length  of  body  of  second  specimen,  9.3,  tail  24.5,  and  width  of  pectorals 

11.2  inches. 

Dasibatis  centrura. 

Saja  centrura  Mitcli.  Trans.  Lit.  &.  Phil.  Soc.  N.  Y.  i,  p.  479. 

Tnjgon  centrura  Linsley,  Sillimau's  Am.  Jour.  Sci.  &  Arts,  47,  1844,  p.  1*56. 

Trygon  centrura  Gill  (name  only),  Cat.  Fish.  E.  Coast  N.  Araer.  p.  34. 

Disk  quadrangular,  about  one-fourth  wider  than  long.  Anterior  mar- 
gins sinuous,  concave  opj)osite  the  eyes,  convex  toward  the  slightly  pro- 
tuberant snout  and  rounded  outer  angles  ;  posterior  straighter,  a  very 
little  convex ;  inner  convex.  Hinder  angles  blunt.  Ventrals  truncate, 
with  rounded  angles.  Tail  more  than  twice  as  long  as  the  body,  much 
compressed^  rounded  above,  with  keel  and  cutaneous  expansion  below, 
with  one  or  more  strong  serrated  spines  at  the  t^^rmination  of  the  ante- 
rior fifth  of  its  length,  rough  on  all  si<les  with  spines  or  tubercles.  Till 
half  grown  the  young  are  naked;  as  they  approach  maturity  broad 
st^llate-btised,  conical-pointed,  irregularly-placed  bucklers  appear  on  the 
middle  of  the  hinder  part  of  the  back  and  on  the  toj)  and  sides  of  the  tail. 
Very  large  examples  have  the  central  portion  of  the  back  closely  mailed 
with  small  flattened  tubercles.  The  bucklers  bear  more  resemblance  to 
those  of  the  Rajce^  radiata  and  clavata  than  to  the  tubercles  of  pastinacaj 
hastata,  or  tuberculata.  Mouth  arched  forward,  with  five  papillae.  Teeth 
in  quincunx,  blunt,  smooth.  Color  of  back  and  tail  olive  brown;  light 
to  white  below.  From  pcistinaca^  which  this  species  resembles  in  shape, 
it  is  distinguished  by  the  tubercles,  by  the  length  and  compression  of 
the  tail,  and  absence  of  all  trace  of  keel  or  expansion  on  it«  upper  side. 
A  young  8X)ecimen  measures  from  snout  to  tail  13.8,  length  of  tail  30.5, 
and  width  of  pectorals  17.5  inches.    The  largest  specimen  in  the  coUec- 

lion  has  a  total  length  of  10  feet  3  inches.    Common  south  of  Cape  Cod. 

Occasionally  found  northward. 

Dasibatis  lata. 

(Gaman,  1880,  BnU.  Mas.  Comp.  Zool.  vi,  p.  170.) 

Disk  quadrangular,  one-fourth  wider  than  long.    Anterior  margins 
^*^^ly  straight^  forming  a  very  blunt  angle  at  the  snout,  rounded  near 
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the  outer  extremities  ;  posterior  convex  ;  inner  straight  a  portion  of  their 
length.  Ventrals  truncate,  rounded.  Snout  produced,  forming  a 
rounded  promineno-e  in  front  of  the  margins  of  the  disk.  Length  from 
the  forehead  less  than  the  width  of  the  head.  A  line  joining  the  Avider 
portions  of  the  disk  pjisses  nearer  to  tlie  head  than  to  the  shoulders. 
Tail  more  than  twice  as  long  as  the  body,  without  a  trace  of  keel  above ; 
a  long  narrow  expansion  below  has  its  origin  opposite  that  of  the  spine, 
and  terminates  in  a  keel  which  continues  to  the  extremity,  roughened 
with  small  tubercles,  with  an  irregular  series  of  broad-based  coni(;al 
tubercles  on  each  side.  A  pair  of  large,  compressed,  erect  tubercles 
stands  immediately  in  front  of  the  caudal  spine,  and  a  similar  one  is 
placed  over  the  middle  of  the  pelvic  arch.  These  suggest  a  continuous 
series  in  larger  spe<tiincns.  Three  larger  elongated  tubercles,  with 
points  directed  backward,  similar  to  those  of  2>.  hastatUj  occupy  the  mid- 
dle of  the  shoulder  girdle.  Mouth  curved,  six  (5-C?)  papillae  at  the  bot- 
tom behind  the  teeth  ;  two  of  these  are  in  the  middle  in  front,  where 
usually  there  is  but  one.  Color  light  olive,  probably  greenish  in  life, 
white  below.  Distinguished  from  D.  centrura  by  the  i>rominent  snout, 
the  shai)eof  the  tubercles  in  the  middle  of  the  back,  and  the  narrowness 
of  the  posterior  portion  of  the  disk.  Length  of  body  16,  tail  35.3,  and 
width  of  pectorals  20.5  inches.  Sent  from  the  Sandwich  Islands  by 
Andrew  Garrett. 

Dasibatis  sarin  a. 

Trygon  sahina  Lesnenr,  .Tonr.  Acad.  Nat.  Sci.  Phil,  iv,  p.  109. 
Trtfgon  sabina  Miill.  o.t  ITpii1«\  Plaj^iostomen,  p.  1G3. 
Trygon  €abina  Dum^ril,  ElaHniobraucli.'  p.  607. 

Disk  subcircidar.  Snout  produced,  blunt.  Anterior  margins  of  (he 
pectorals  concave  ne^ir  the  snout,  becoming  convex  toward  the  broadly 
rounded  outer  extremities;  hinder  and  inner  margins  convex.  Upper 
jaw  with  a  deep  indentation,  receiving  a  corresponding  prominence  on 
the  lower.  Teeth  at  the  sides  of  this  indentation  much  larger,  resem- 
bling the  molars  of  Heterodontns.  Mouth  with  five  papillae.  Tail  less 
than  twice  as  long  as  the  disk,  tapering  to  a  fine  point,  rough  with  small 
prickles  simiLar  to  those  scattered  over  the  head  and  back,  a  cutaneous 
expansion  above,  and  a  broader,  longer  one  below.  These  end  nearly 
opposite  each  other,  the  lower  extends  forward  under  the  spine.  With 
a  median  row  of  tubercles  on  the  dorsum  and  one  or  a  pair  on  eacli. 
shoulder.  Distinguished  from  tuhercvlata  by  the  shape  of  the  snout,  thci 
rounded  pectorals,  the  shorter  tail,  the  larger  teeth,  the  greater  curvcc- 
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tare  of  jaws,  the  smaller  size,  and  the  two  cutaneous  expansions.  Of 
twenty  specimens  the  average  proportional  length  of  body  and  tail  is  as 
four  and  a  half  to  eight.  In  no  case  is  the  tail  twice  as  long  as  the  disk. 
Color  ochraceous  brown ;  ventral  surface  light.  Length  of  body  of  an 
adult  male  9.4,  length  of  tail  15,  and  width  of  pectorals  10  inches.  Com- 
mon in  the  rivers  of  Florida  along  the  Gulf  coast.  Several  specimens 
in  the  collection  were  captured  in  Lake  Monroe,  at  a  distance  from  the 
salt  water,  by  Count  Pourtal^s. 

Dasibatis  sayi. 

Baja  sayi  Lesneur,  Jour.  Acad.  Nat.  Soi.  Phil,  i,  p.  42,  fig. 
MyVwhatiH  sayi  DeKay,  New  York  Fauna,  Fish.  p.  376. 
Tnjgon  sayi  MttU.  et  Henlo,  Plagiostomen,  p.  166. 
Myliobatis  sayiy  Storer,  Syn.  Fish.  N.  Amer  p.  262. 
Trygon  sayi,  Dum^ril,  Elasmobranch.  p.  603. 

Disk  quadrangular,  about  one-sixth  wider  than  long,  anterior  margins 
nearly  straight,  posterior  and  inner  borders  convex,  outer  and  posterior 
angles  rounded.    Snout  not  protruding  beyond  the  lines  of  the  margins. 
Ventrals  rounded.    Tail  strong,  rather  more  than  one  and  a  half  times 
the  length  of  the  disk,  with  a  strong  serrated  spine,  bearing  a  short, 
low  cutaneous  expansion  behind  the  spine  on  the  upper  side,  and  a 
longer,  little  wider  one  below,  ending  nearly  opposite.    Upper  jaw  undu- 
lated ;  lower  prominent  in  the  middle.    Teeth  small,  smooth  in  young 
and  females,  sharp  in  adult  males.    Three  papillae  at  the  bottom  of  the 
mouth,  and  one  at  each  side.    Body  and  tail  naked.    Color  olive  brown 
in  adult,  reddish  or  yellowish  in  young ;  lower  suiface  whitish.    This 
8i)ecies  closely  resembles  the  European  species  pastinaca.    A  compari- 
son of  specimens  discovers  the  following  differences:  in  Sayi  the  ante- 
rior margins  form  a  more  blunt  angle  at  the  end  of  the  snout,  which  is 
less  prominent  at  the  apex,  the  outer  and  posterior  extremities  of  the 
pectorals  are  rounder,  the  posterior  margins  are  more  convex,  the  disk 
is  broader  toward  the  ventrals,  and  the  tail  is  longer;  in  pastinaca 
the  lateral  and  hinder  angles  of  the  pectorals  and  the  lateral  angle  of 
the  ventrals  are  marked  by  blunted  comers.    A  single  small  rounded 
tubercle  on  the  middle  of  the  back.    There  are  specimens  in  the  col- 
lection from  New  York,  Pensacola,  Bahia,  and  Rio  Janeiro.    A  young 
female  measured  from  snout  to  tail  7.1,  length  of  tail  11,  and  width  of 
pectorals  8.2  inches. 
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Dasibatis  HASTATA. 

Tnjgan  haslata  DeKay,  New  York  Fauua,  Fish.  p.  375,  pi.  65,  fig.  214  $ . 
Tt^ygon  haMaia  Storer,  Syn.  Fish.  N.  Amer.  p.  201. 
lyggoH  hastata  Duiucril,  Elasmobraiieh.  p.  51)2. 

Disk  quadrangular,  about  one-fourth  wider  than  long ;  anterior  mar- 
gins nearly  straight,  meeting  in  a  blunt  angle  on  the  end  of  the  snout, 
curved  near  the  outer  angle  to  meet  the  slightly  convex  posterior  mar- 
gins ;  inner  borders  convex ;  outer  and  hinder  angles  roimded.  Ven- 
trala  almost  entirely  covered  by  the  pectorals,  hinder  margins  convex. 
Tail  more  than  one  and  a  half  times  the  length  of  the  disk,  low-keeled 
on  the  upper  side,  a  long,  broad  membranous  expansion  below,  rough- 
ened with  small  asperities,  one  or  more  serrated  spines.  Body  smooth 
in  young,  very  old  with  scattered  small  asperities.  A  row  of  narrow 
<3ompressed  tubercles  along  the  middle  of  the  back  and  on  the  base  of 
the  tail ;  the  points  of  these  tubercles  are  depressed  and  directed  back- 
ward. On  each  shoulder,  pai-allel  with  the  median,  there  is  a  shorter 
row,  the  length  of  which  varies  iiccording  to  the  age  of  the  individual. 
Mouth  with  three  papilla?.  Jaws  with  more  curvature  than  those  of 
ccntrura  and  less  than  those  of  sabina.  Young  without  tubercles. 
Color  bluish  or  olivaceous  brown,  darker  on  dorsum  and  tail,  light  on 
lower  surface.  Measurement  of  a  young  specimen :  length  of  disk  8.5, 
width  10,  and  length  of  tail  14  inches.  An  adult  male  measured  20 
inches  across  the  pectorals  and  IC  in  length  of  body.  The  museum  con- 
tains specimens  from  Florida,  Cuba,  Pernambuco,  and  Eio  Janeiro. 

Dasibatis  brevis. 

(Garman,  1880,  BuU.  Mus.  Conip.  Zool.  vi,  171.) 

Disk  quadrangular,  a  little  wider  than  long.  Anterior  margins  nearly 
straight,  curved  near  the  outer  extremities  to  meet  the  convey  posteriors, 
meeting  in  a  blunt  angle  on  the  end  of  the  snout.  Outer  and  posterior 
extremities  of  pectorals  round,  without  trace  of  angles.  Ventrals  broad, 
truncate,  with  angles  rounded.  Tail  less  than  one  and  a  half  times  the 
length  of  the  disk,  tapering  to  an  acute  point,  depressed  as  far  as  to  the 
spine,  thence  compresseil  to  the  end  of  the  cutaneous  fold,  and  round 
from  this  point  to  the  tip,  with  a  short  elevated  membraneous  expansion 
behind  the  spine,  and  a  longer  and  wider  one  on  the  lower  side,  extend- 
ing below  the  former  and  the  spine.  The  expansions  have  their  hinder 
extremities  opposed ;  they  end  quite  abruptly  and  are  widest  near  the 
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termination.  Mouth  with  five  papillae,  outer  small.  Teeth  small,  blunt. 
Upper  jaw  indented  in  the  middle ;  lower  with  a  x)rominence  in  front, 
Disk  naked  in  the  j^oung.  Adult  specimens  have  three  rows  of  tubercles 
on  the  middle  of  the  back  disposed  as  are  those  of  D.  Iiastata.  A  large 
specimen  from  Payta  has  three  large,  erect,  broad-based  tubercles  in 
front  of  the  caudal  spine,  and  the  tail  rough  with  smaller  ones.  The 
short  rows  on  the  shoulders  contain  from  three  to  four,  and  probably 
increase  in  number  with  age,  as  is  the  case  with  the  closely  allied  Atlan- 
tic coast  species.  Coh)r  light  grayish  or  olivaceous  brown,  reddish  near 
the  edges,  white  below,  with  round  spots  of  brownish  under  the  base  of 
the  tail.  Compared  with  D.  hdstata  this  species  differs  in  the  shorter 
tail,  rounder  extremities  of  the  disk,  and  the  shape  and  size  of  the  tu- 
bercles and  membraneous  fins.  D.  hastata  has  no  expansion  on  the  top 
of  the  tail,  and  that  on  the  lower  side  is  very  long,  of  moderate  width, 
and  tapers  gradually.  Those  of  D.  hrevis  are  comparatively  short  and 
broad ;  they  rise  gradually  and  terminate  abruptly.  From  D.  sayi  this 
species  is  to  be  distinguished  by  the  great  development  ,of  the  caudal 
expansions,  their  shape  and  length,  and  by  the  tubercles  on  shoulders 
and  tail.  A  large  female  measures  in  length  of  body  17,  tail  23,  and 
width  of  pectorals  18  inches.  A  young  male  in  length  of  body  8.1,  tail 
12,  and  width  of  pectorals  9.2  inches.    Peru. 

DAS1BATI^)IPTERUEA, 
(Jordan  &  Gilbert,  1880,  Proc.  U.  S.  Nat.  Mus.  31.) 

Disk  rhomboid,  slightly  broader  than  long ;  anterior  margins  nearly 
straight  forwards,  meeting  in  a  very  obtuse  angle;  posterior  margins 
curved ;  lateral  angles  rounded.    Tail  nearly  half  longer  than  disk,  with 
a  conspicuous  cutaneous  fold  below,  and  a  smaller  but  evident  one  above. 
Upper  jaw  considerably  curved,  with  a  slight  convex  protuberance  in 
front,  which  fits  into  a  slight  emargination  in  the  lower  jaw,  which  is 
convex,   its  outlines  corresponding  to  the   curves  of  the  upper  jaw. 
Bands  of  teeth  wider  in  front  than  laterally.    Inside  4)f  mouth,  behind 
the  lower  jaw,  with  three  fleshy  processes.    Teeth  about  |J;  about  8  in 
a  cross-series  in  the  upper  jaw,  and  10  in  the  lower.    Color  light  brown, 
Bomewhat  marbled  with  darker,  but  without  distinct  spots ;  tail  black- 
ish ;  belly  white.    Skin  everywhere  perfectly  smooth  in  the  young ;  adult 
with  small  tubercles  along  the  back.    San  Diego,  Cal. 
Of  the  nine  8i)ecies  enumerated  above  as  belonging  to  American 
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waters  one  has  been  described  from  the  Sandwich  Islands.  It  is  in  view 
of  the  probability  of  its  occurrence  as  an  occasional  visitor  on  our  West- 
ern coasts  that  it  is  introduced. 

As  already  noticed,  in  Volume  YI,  page  172,  of  the  Bulletin  of  the 
Museum  of  Comparative  Zoology,  the  species  recently  described  by  Dr. 
Giintber,  Tt^gon  brachyurus  and  Trygon  reticulatuSj  belong  to  the  genus 
Foiarnotrygotij  which  includes  the  peculiar  species  of  the  family  inhabit- 
ing the  rivers  of  South  America. 


Class  IV.-PISCES. 

{The  True  Fishes.) 

Skeleton  bony  or  cartilaginous.  Skull  with  sutures ;  a  lower  jaw  pres- 
ent ;  membrane  boues  developed  in  connection  with  the  skull ;  gillopen- 
ings  a  single  slit  on  each  side,  sometimes  confluent ;  gills  attached  to  bony 
arches,  normally  four  pairs  of  them,  their  outer  margins  free.  Median 
and  paired  fins  usually  developed ;  a  lyriform  shoulder-girdle.  Exo- 
skeleton  various.  Ova  comparatively  smalL  No  "claspers''.  Brain- 
differentiated  and  distinctly  developed.  Heart  developed,  divided  into 
an  auricle,  ventricle,  and  arterial  bulb. 

As  here  understood,  this  group  includes  the  great  majority  of  recent 
fishes,  and  is  equivalent  to  the  Teleostei,  Ganoidei,  and  Dipnoi  of  most 
recent  writers,  the  Actinopteri,  Crossopterygia^  and  Dipnoi  of  Professor 
Cope.  Omitting  all  notice  of  the  Dipnoi  and  the  Crossopterygiay  all  the 
members  of  which  groups  arc  extralimital  and  confined  to  the  fresh  waters 
of  the  tropics,  it  will  be  convenient  to  divide  the  American  representa- 
tives of  the  class  of  Pisces  into  four  series  or  subclasses — C/iondrosteiy 
Holostei,  Physostomij  aud  Phvsoclisti,the  first  and  second  including  most 
of  the  Ganoidei  of  MuUer,  the  second  and  third  the  Teleostei,  These 
groups  are  evidently  of  unequal  value,  the  Physostomi  and  the  Physo- 
elisti  being  very  intimately  connected,  and  the  relations  of  the  Holostel 
with  the  Physostomi  are  probably  more  intimate  than  their  relations 
with  the  other  Ganoids,  a«  has  been  shown  by  Professor  Cope.  Never- 
theless, these  groups  exist  in  nature,  and  their  recognition  under  one 
•  name  or  another  is  convenient. 

ANALYSIS  OP  THE  SUBCLASSES  OF  PISCES. 

«.  Aiterial  bulb  muscular,  with  numerous  valves ;  optic  nerves  forming  a  chiasma ; 
ventral  fins  abdominal;  air-bladder  with  a  duct ;  tail  hetorocercal. 

(Series  Ganoidei.*) 
^«  Ventral  fin  with  an  entire  series  of  basilar  segments ;  skeleton  cartilaginous. 

Chondrostei. 
^.  Ventral  fin  with  the  basilar  segments  rudimental ;  skeleton  bony..HoLOSTEi. 

*  v^vof ,  splendor ;  from  the  enameUcd  scales. 
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aa.  Arterial  bulb  with  a  pair  of  opposite  valves;  optic  nerves  uot  fonning  a  cliiasiua. 

(Series  Teleostki/) 
c.  Air-bladder  (if  present)  connected  by  an  air-dnct  with  the  stomach  or 
oesophagus ;  ventral  fins  (if  present)  abdominal,  their  basilar  segments 
rudimental,  usually  without  spines ;  parietal  bones  usually  uTiit'Cd. 

PlIYSOSTOMI. 

00.  Air-bladder  without  duct;  ventral  fins  (if  present)  usu.ally  thoracic  or 
jugular,  without  basilar  segments ;  spines  usually  present,  at  least  in  the 
dorsal  and  ventral  fins;  parietal  bones  separated  by  the  supraoccipital. 

PUYSOCLISTI. 


ARTIFICIAL  KEY  TO  THE  FAMILIES  OF  PISCES. 

The  following  key  is  inteDded  simply  to  facilitate  the  identification  of 
8i>ecies»  No  attempt  is  made  to  indicate  the  natural  characters  or  rela- 
tions of  the  families,  and  only  those  species  of  any  group  which  occur 
within  the  limits  of  the  United  States  are  taken  into  consideration. 

I.— VENTRAL  FINS  PRESENT,  ABDOMINAL. 

•  Dorsal  fins  2,  the  anterior  chiefly  of  soft  rays,  the  posterior  adipose. 
A.  Body  naked. 
B.  Head  with  4  to  8  long  harhels;  dorsal  and  pectoral  fins  each  with  a  spine. 

SiLURlDiE,  29. 
BB.  Head  withont  harbels;  fins  without  spines. 

C.  Teeth  strong ;  dorsal  fin  many-rayed Alepidosaurid^,  40. 

CC.  Teeth  minute  j  dorsal  fin  short Steunoptychid^e,  43. 

AA.  Body  scaly. 

D.  Teeth  broad,  incisor-like Ciiaracixid-e,  32. 

DD.  Teeth  (if  jjresent)  pointed. 
E.  Margin  of  upper  jaw  formed  by  the  premaxillaries  alone. 
F.  Dorsal  fin  nearly  median. 

G.  Body  with  phosphorescent  spots Scopelid JS,  42. 

GG.  Body  without  phosphorescent  spots. 

H.  Head  scaly ;  scales  cycloid ;  teeth  cardiform ScoPELiDiE,  42. 

HH.  Hea<l  naked;  scales  ctenoid ;  teeth  villiform..PEUC()P8iD.E,  47. 
FF.  Dorsal  fin  posterior;  teeth  unequal ;  body  elongate. .  I*AitAiEPiD-£,41. 
EE«  Margin  of  upper  jaw  formed  by  maxillaries  posteriorly. 
J.  Body  with  phosphorescent  spots;  gill-rakers  none. 

CHAULIODONTIDiE,  44. 

J  J.  Body  without  phosphorescent  spots ;  gill-rakers  pn'sent. 

Salmonid^,  4G. 
••  Dorsal  fin  single,  preceded  by  free  spines. 

K.  Body  scaleless,  naked  or  with  bony  plat-es. 

L.  Ventral  fins  1, 1,  the  spine  strong ;  snout  moderate. 

Gasterosteid^,  64. 
LL.  Ventral  fins  I,  5,  the  spine  slender ;  snout  prolonged. 

Auloriiynchid.t:,  63. 
KK.  Body  scaly ;  snout  tubular Aulostom atidjc,  62. 

•  TtAeof,  perfect ;  bariov,  bone. 
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•**  Dorsal  fins  2,  the  anterior  of  spines  only,  the  posterior  chiefly  of  soft  rays. 

M«  PectoraJ  fin  with  5  to  8  lowermost  rays  detached  and  fila- 

mentoiis POLYNEMiDiE,  68. 

MM.  Pectoral  iiu  entire. 
N.  Snout  tubular,  bearing  the  short  jaws  at  the  end ;  body 

•     compressed CENTRisciDiE,  60. 

NN.  Snout  not  tubular. 
O.  Teeth  strong,  unequal ;  lateral  lino  present. 

Sphtrjbnid^,  67. 
00.  Teeth  small  or  wanting ;  lateral  line  obsolete. 
P.  Dorsal  spines  4,  stout ;  anal  spines  3 . .  M UGi lidje ,  65. 
PP.  Dorsal  spines  4  to  6,  slender;  anal  sjiine  single. 

AXHERINIDiE,  66. 

••*  •  Dorsal  fin  soft-rayed,  followed  by  a  series  of  detached  finlets. 

SCOMBEnESOCIDJi:,  57. 

••••«  Dorsal  fin  single,  of  soft  rays  only  or  with  a  single  spine. 
a.  Tail  evidently  heterocercal. 

b.  Body  naked;  snout  with  a  spatnlate  blade;  mouth  wide,  without  barbels. 

POLYODONTIDiE,  25. 

hh.  Body  with  5  series  of  body  shields ;  mouth  inferior,  toothless,  prin^eded  by  4 

barbels Acipenserid^,  2G. 

hhh.  Body  scaly. 

o.  Scales  cycloid ;  a  broad  bony  gular  plate ;  dorsal  fin  many-rayed. 

Amiid^,  2d. 

oc.  Scales  ganoid ;  no  gular  plate ;  dorsal  fin  short LEPiDOSXEiDiE,  27. 

aa.  Tail  not  evidently  heterocercal. 

d.  Body  naked. 

e.  Throat  with  a  long  barbel;  no  caudal  filament;  mouth  large. 

Stomiatid^,  45. 

ee.  Throat  without  barbel ;  caudal  fin  with  a  long  filament ;  mouth  small. 

FiSTULARIIDiE,  61. 

eee.  Throat  without  barbel ;  no  caudal  filament;  gill  membranes  joined  to 

the  isthmus Cyprinid^,  31. 

dd.  Body  scaly. 

/.  Pectoral  fins  inserted  near  the  axis  of  the  body ;  lower  pharyngeal 

bones  fully  united ;  lateral  line  along  the 

sides  of  the  belly..  .Scomberesocid^,  57. 

ff.  Pectoral  fins  inserted  below  the  axis  of  the  body ;  lower  pharyngeals 

separate. 

g,  Vei)t  in  front  of  ventral  fins;  eyes  concealed Amblyopsidjs,  48. 

gg.  Vent  behind  ventral  fins;  eyes  normaL 

h.  Head  scaly,  more  or  less. 

i.  Upx>er  jaw  not  protractile,  its  lateral  margin  formed  by  the 

maxillaries. 

j.  Teeth  cardiform ;  jaws  depressed,  prolonged Esocid-E,  51. 

Jj,  Teeth  villiform ;  jaws  short UMBRiDiE,  50. 

<i.  Upper  jaw  protractile,  its  margin  formed  by  premaxUlaries 

alone C YPRiNODOXTiDiE,  49. 

hh.  Head  naked. 

k.  Gill-opening  separated  by  an  isthmus;  mouth  toothless; 

lower  pharyngeals  falciform. 

I,  Dorsal  fin  with  a  serrated  spine Cyprikidje,  31. 

II.  Dorsal  fin  without  serrated  spine. 

m.  Dorsal  fin  with  (usually)  less  than  10  (developed)  rays; 

pharyngeal  teeth  few  (less  than  8). 

CYPRINIDiE,  31. 
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mm.  Dorsal  flu  with  (usually)  more  than  10  rays ;  pharynj^oal 

teeth  numerous Catostomid je,  30. 

kk.  Gill-openings  not  separated  by  an  isthmus ;  lower  pharyn. 

geal  bones  not  falciform. 
«.  Throat  without  barbel ;  no  phosphorescent  spots, 
o.  Lateral  line  present. ' 
jp.  liOwer  jaw  with  a  gular  plate;  teeth  villiform; 

fins  with  scaly  sheaths Elopid^,  36. 

pp.  Lower  jaw  without  gular  plate. 

g.  Tongue  with  canine  teeth ;  maxillary  extending 

beyond  eye Hyodoxtid^,  35. 

qq.  Tongue  without  canines, 
r.  Mouth  black  within ;  teeth  all  pointed. 

ALEPOCEPHALIDiE,  33 

rr.  Mouth  pale  within ;  teeth  on  roof  and  floor  of 
mouth  blunt  and  granular.  .Albulid^,  34. 
00,  Lateral  line  obsolete. 

«.  Lower  jaw  much  shorter  than  upper. 
i.  Mouth   small;   toothless;    maxillary  not 
reaching  beyond  eye..  Dorosomatid^,  38. 
it  Mouth  very  wide,  the  maxillary  reaching 

much  beyond  eye Engraulid.e,  3i>. 

88,  Lower  jaw   scarcely  shorter  than  upper ; 

maxillary  compound Clupeid-*:,  37. 

nn.  Throat  with  a  long  barbel ;  sides  with  phosphoreh*- 
cent  spots Stomiaitd^e,  45. 

n.— VENTRAL  FINS  PRESENT.  THORACIC  OR  JUGULAR. 

A.  Eyes  unsymmetrical,  both  on  the  same  side  of  the  head PleuronectidjE,  123. 

AA.  Eyes  symmetrical. 
B«  Gill-openings  in  frontrof  the  pectoral  flns. 
C«  Body  more  or  less  scaly  or  armed  with  bony  plates. 
D.  Ventral  fins  completely  united ;  gill  membranes  joined  to  the  isthmus. 

GOBIID^,  104. 
DD.  Ventral  fins  separate. 
E.  Ventral  rays  I,  5. 
F.  Suborbital  with  a  bony  stay,  which  extends  across  the  cheeks  to  or  to- 
ward   the    preopercle;    cheeks 
sometimes  entirely  mailed. 
G.  Pectoral  fin  with  2  or  3  lower  rays  detached  and  free. 

Triglid-s:,  108. 
GG.  Pectoral  fin  entire. 
H.  Slit  behind  fourth  gill  small  or  wanting. 

I.  Anal  spines  3 ScoRPiENiD^,  106. 

II.  Anal  spines  obsolete CoTTiDiE,  107. 

HH.  Slit  behind  fourth  gill  large CHiiUDiE,  105. 

FF.  Suborbital  stay  wanting ;  cheeks  not  mailed. 

J.  Spinous  dorsal  transformed  into  a  lamellated  sucking  disk. 

ECHEXEIDIDJE,  70. 

JJ.  Spinous  dorsal  (if  present)  not  transformed  into  a  sucking  disk. 
K.  Dorsal  spines  all  or  nearly  all  disconnected  from  each  oth«»r. 

L.  Body  elongate,  terete E/jicatidje,  71. 

LL.  Body  oblong  or  ovate,  compressed. 
M.  Caudal  peduncle  very  slender,  the  fin  widely  forked. 

CARANGIDJi:,  75- 
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MM.  Caudal  pedunclo  stoutish,  the  fin  little  forked. 

STKOMATEIDiE,  77. 

KK.  Dorsal  spines  (if  present)  all,  or  most  of  them,  connected  by 

membrane. 
N.  Pectoral  fin  with  4  to  9  lowermost  rays  detached  and 

filiform PoLYNEMiD^,  (id. 

NN.  Pectoral  fin  entire. 
O.  Dorsal  and  anal  with  detached  finlets. 

P.  Anal  preceded  by  2  free  spines Carangidje,  75. 

PP.  Anal  not  preceded  by  2  free  spines. 

SCOMBRID^,  74. 
00.  Dorsal  and  anal  without  finlets. 

Q.  Lateral  line  armed  posteriorly  with  keeled  plates;  ^ 

2  free  anal  spines. 

CARAXGIDiE,  75. 
QQ.  Lateral  line  unarmed. 
R.  Throat  with  2  long  barbels  (placed  just  behind 

chin) MuLUD^,  95. 

RB.  Throat  without  long  barbels. 
S.  Vomer  with  teeth. 
T.  Dorsal    fin    continuous,   without    distinct 

spines. 
U.  Caudal  fin   deeply  forked;    no  pseudo> 
branchijB. .  .CoRYpn^xiDiE,  7d. 
UTJ'.  Caudal  fin  rounded;    pseudobranchiie 

present Icosteidjc,  101. 

TT.  Dorsal  fin  with  a  diiferentiated  spinous 

part. 

V.  Gill  membranes  joined  to  the  isthmus ; 

no  lateral  line. ..  GoBiiDiE,  104. 

W.  Gill  membranes  free  from  the  isthmus. 

W.  Eyes  lateral.  # 

X.  Anal  fin  preceded  by  2  free  spines. 

-  Scales  cycloid,  minute. 

CARANGIDiE,  75. 

—  Scales  ctenoid,  moderate. 

POMATOMIDiB,  76. 

XX.  Anal  fin  not  preceded    by  free 
spines. 

Y.  Tail  keeled CARANOiDiE,  75. 

YY.  Tail  not  keeled. 
Z.  Anal  spines  none. 

Serranid^.  86. 
ZZ.  Anal  spines  1  or  2. 

•  Scales  large,  deciduous ;  mouth  nearly  vertical Apogonid^,  89. 

Scales  small (ir,  adherent ;  mouth  nearly  horizontal. 

tAnal  rays  more  than  20 Pomatomid^,  76. 

ttAnal  rays  less  than  20 PERCiDiE,  85. 

ZZZ.  Anal  spines  3. 

t  Psendobranchia?  small,  glandular,  covered  by  skin Centrarciiidje,  84. 

UPsendobranchicB  large,  exposed. 

f  Front  leeth  incisor-like,  compressed Sparid.e,  88. 

%^  Front  teeth  all  pointed ;  no  incisors. 
$  Maxillary  slix^piDg  under  preorbital  for  its  whole  length. 

Pristipomatid^,  87. 
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$$  Maxillary  not  slipping  under  preorbital  ])08teriorly Serraxid^,  So. 

ZZZZ.  Anal  spines  4  to  10. 

Centrarchidje,  84. 
WW.  Eye«  superior;  mouth  nearly  verti- 
cal   URAXOSCOPIDjE,  103. 

SS.  Vomer  without  teeth. 

a.  Tail  with  a  strong  spine  on  each  side;  teeth  incisor-like Teuthydid^,  99. 

aa.  Tail  without  spine. 
h.  Anal  preceded  by  2  free  spines ;  gill  membranes  free  from  isthmus. 

Carangid^,  75. 
66.  Anal  without  free  8i>ines. 
c.  Teeth  setitorm ;  soft  parts  of  vertical  fins  completely  scaly  ;  body  compressed 

and  elevate<l;  anal  spines  3  or  4. 

d.  Dorsal  fin  continuous CiLfiTODONTiDiE,  9c<. 

dd.  Dorsal  fin  deeply  notched Ephippid^,  97. 

cc.  Teeth  not  setiform. 

e.  Lateral  line  obsolete. 

/.  Gill  membranes  joined  to  the  isthmus Gobiid.e,  104. 

ff.  Gill  membranes  free  from  the  isthmus OgaTTR  i  nemPiP,  ^^ 

ee.  Lateral  lino  present.  ^  f  ^  n  -v  •?  V  .>      %  U 

g.  Dorsal  fin  without  distinct  spines ;  no  anal  spines IcosTEiDiE,  101. 

grj.  Dorsal  fin  with  distinct  spines. 
h.  Anal  spines  1  or  2. 
t.  Lateral  line  interrupted ;  no  slit  behind  fourth  gill. 

POMACENTRID^,  96. 

ti.  Lateral  line  complete,  extending  to  the  tip  of  the  caudal  fin ;  head 

scaly Sci^NiDJE,  91. 

tti.  Lateral  line  complete,  extending  to  the  base  of  the  caud.il. 
j.  Upper  jaw  with  posterior  canines ;  dorsal  fin  continuous. 

TKACHlNIDJi,  102. 

jj.  Upper  jaw  without  canines ;  dorsal  fins  2 Pkrcid^,  d5. 

hh.  Anal  spines  3. 
t.  Anal  with  more  than  15  soft  rays. 

j,  I*reopercle  entire Embiotocid^,  93. 

jj/.  Preopercle  serrate SxROMATEiDiE,  77. 

it.  Anal  with  less  than  15  soft  rays. 
k.  Dorsal  spines  9  or  10. 

/.  Cheeks  and  opercles  scaly Gerrid.c,  92. 

U.  Cheeks  and  opercles  chiefly  naked LABRiDiE,  95. 

hk.  Dorsal  spines  11  to  15. 

m.  Upper  jaw  with  posterior  canines L abridge,  95. 

mm.  Upper  jaw  without  posterior  canines. 

•  Jaws  with  incisors  or  molars,  or  both Sparid^,  >^8. 

**  Jaws  with  pointed  teeth  only Pristipomatidje,  87. 

kkk.  Dorsal  spines  17  or  more ;  anterior  teeth  canine-like. 

LABRIDiG,  95. 

hhh.  Anal  spines  6 CiCHLiDiE,  94. 

EE.  Ventral  rays  more  than  I,  5. 

fi.  Caudal  fin  wanting;  scales  spinous.. Macrurid^,  121. 
fi*i.  Caudal  fin  well  developed. 

o.  Tail  isocercal ;  ventrals  jugular Gadid.e,  120. 

00.  Tail  diphy cereal. 
p.  Ventral  rays  about  15;  dorsal  fin  single,  elevated. 

Lampridid^,  80- 
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pp.  Ventral  rays  about  I,  7. 

q.  Dorsal  spiues  3  or  4 ;  vent  anterior. 

Aphredoderid^,  83. 
qq.  Dorsal  spines  about   11 ;   vent  normal ;  scales 

large,  very  rough. 

Berycid^,  82. 
qqq.  Dorsal  spines  about  10;   vent  noimal;   scales 

minute Zenid^e,  81. 

EEI3«  Ventral  fins  with  or  without  spine ;  the  number  of  soft  rays  loss  than  5. 

r.  Dorsal  tin  composed  of  spines  only. 

».  Dorsal  fin  extremely  high BramiDuE,  79. 

88.  Dorsal  fin  low Blenniid^,  112. 

rr.  Dorsal  fin  of  spines  anteriorly,  of  soft  rays  pos. 

teriorly. 
i.  Pectoral  fins  entire, 
tt.  Body  entirely  covered  with  series  of  bony 

plates TRiGUDiES,  108. 

uu.  Body  not  mailed. 
V.  Suborbital  with  a  bony  stay. 

COTTID-E,  107. 
w.  Suborbital  without  bony  stay. 

BLENNIIDiB,  112. 

tU  Pectoral  fin  divided  to  the  base  in  two  un- 
equal parts TKiGLibiE,  108. 

rrr.  Dorsal  fin  of  soft  rays  anteriorly,  of  low  spiues 

posteriorly ZoARCiDiB,  115. 

rrrr.  Dorsal  fin  of  soft  rays  only. 

tr.  Dorsal  fin  very  short ;  body  mailed. 

TRIGLIDiE,   108. 

irtr.  Dorsal  fin  very  long;    body  with 
small  scales. 
X.  Dorsal  and  anal  joined  t-o  the  cau- 
dal ;  pseudobranchisB  present. 
y.   Gill  membranes  joined  to  theisth- 

mtlS ZOARCIDiE,  115. 

yy.  Gill   membranes  free  from  the 

isthmus Ophidud^,  118. 

§ac.  Dorsal  and  anal  free  from  the  cau- 
dal or  nearly  so ;  no  pseudo- 
branchisD. 

g.  Tail  isocercal ;  chin  usually  with 
a  barbel Gadid^,  120. 

zz.  Tail  diphycercal,  no  barbel. 

Brotuudje,  119. 
C€«  Body  scaleless,  smooth  or  armed  with  tubercles,  prickles,  or  scattered  bony 

plates. 

•Breast  with  a  sucking  disk. 

A.  Gill  membranes  free  from  the  isthmus  ;  no  spinous  dorsal Gobiesocidje,  111. 

AA.  Gill  membranes  joined  to  the  isthmus. 

B.  Skin  smooth Liparididjc,  109. 

BB.  Skin  with  tubercles  or  spines CYCLOPTERiDiE,  110. 

'Breast  without  sucking  disk. 

C.  Vontrals  completely  united GoBimiES,  104. 

CC.  Ventrals  separate. 
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D.  Dorsal  and  anal  fins  folloNved  by  finlets. 

E.  Fn^e  anal  spines  2 *. Carangid.e,  75. 

EE.  Free  anal  spines  none Scombuid^,  74. 

DD.  Dorsal  and  anal  without  finlets. 

F.  Upper  jaw  prolonged  into  a  **  sword  " Xiphiid^,  72. 

FF.  Upper  jaw  not  prolonged  into  a  sword. 

G.  Suborbital  with  a  bony  stay CoTTiDiE,  107. 

GG.  SuborV)ital  without  bony  stay. 
H.  Anal  tin  absent ;  caudal  fin  rudimentary  or  directed  upward. 

TRACUYPTERIDiE,  100. 

mi.  Anal  fin  present ;  caudal  developed. 

I.  Ventral  rays  less  than  I,  5. 

J.  Dorsal  spines  none  at  all ;  lateral  line  with  prickles. 

ICOSTEIDJE,  101. 

JJ.  Dorsal  spines  very  few  (less  than  6)  , BATRACiiiDiE,  114. 

JJ J.  Dorsal  spines  numerous Blexniid^,  iri. 

II.  Ventrals  thoracic,  I,  5,  or  more. 

K.  Dorsal  with  a  series  of  bony  plates  at  base  ....Zexid^,  81. 
KK.  Dorsal  without  bony  plates  at  base. 

Ij.  Anal  preceded  by  2  free  spines Caraxgid.e,  75. 

LL.  Anal  without  free  spines TRACUiNiDiE,  102. 

BB«  Gill-oi)enings  small,  behind  the  pectoral  fins,  which  are  more  or  less  pedic- 

^  ulatf. 

•  M.  Gill-openings  in  or  behind  upper  axil  of  pectorals; 

mouth  small.... MALTiiEiDiE,  12(). 
MM.  Gill-openings  in  or  behind  lower  axil ;  mouth  large. 
N.  Head  compressed ;  no  pseudobranchiffi. 

ANTEXNARIIDiE,  125. 

NN.  Head  depressed  ;  pseudobranchiie  present. 

LOPIIIIDiE,  124. 

HI.— VENTRAL  FINS  ENTIRELY  WANTING. 

A.  Gill-openings  ventral,  confluent  in  a  longitudinal  slit  j  body  eel-shaped. 

Syxapiiobranciud^,  54. 
B.  Gill-openings  lateral,  or  not  confluent. 
C.  Gill  membranes  united  to  the  isthmus  (t.  c,  gill-openings  separated  by   an 

isthmus). 
D.  Dorsal  fm  single,  of  sx)ines  only. 

E.  Molar  teeth  present Axarrhichadidje:,  113. 

EE.  Molar  teeth  none Blexniid.e,  112. 

DD.  Dorsal  fins  two,  anterior  spinous,  posterior  soft ;  teeth  incisor-like. 

BALISTIDiE,  128. 
DDD.  Dorsal  fm  undivided,  the  spines  feeble  or  none. 
E.  Snout  tubular,  bearing  the  short,  toothless  mouth  at  its  end  ;  body  mailed. 
F.  Caudal  fin  present  j  head  in  the  line  of  the  axis  of  the  body. 

Syxgnatiiid^,  58. 
FF.  Caudal  fin  wanting ;  head  not  in  lino  of  axis  of  body. 

HiPPOCAMPIDiE,  59. 

EE.  Snout  not  tubular. 

G.  Body  elongate,  eel-shaped. 
H.  Pectoral  fins  wanting. 

I.  Gill-openings  very  small Murjexid.e,  52. 

II.  Gill-openings  moderate AxGUiLLiDiE,  53. 

HH.  Pectoral  tins  present. 
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J.  Jaws  attonnate,  forming  a  long,  snipe-like  beak. 

Nemichthyida,  56. 
JJ.  Jaws  not  attenuate. 

K.  Tail  tapering  into  a  filament Saccopuartnoidjs,  54. 

KK.  Tail  not  filamentous. 

M.  Maxillaries  and  premaxillaries  distinct Zoarcid^,  115. 

MM.  MaxiUarics  and  premaxillaries  more  or  less  coalescent 

with  vomer  and  palatines. 

AKGUILLIDiBy  53. 

GO.  Body  not  eel-8hai>ed. 

N.  Breast  with  a  sucking  disk. 

O.  Skin  smooth LiPARiDiDiG,  109. 

00.  Skin  tubercular Cycloptkrid-c,  110. 

KN.  Breast  without  sucking  disk. 

P.  Teeth  in  each  Jaw  confluent  into  one. 

Q.  Body  compressed,  rough ORTHAOORisciDiE,  131. 

QQ.  Body  not  compressed,  spinous.. DiODONTiDiE,  130. 
PP.  Teeth  in  each  jaw  confluent  into  two. 

TETRODONTEDiE,  129. 

PPP.  Teeth  separate. 

B.  Body  enTeloi>ed  in  a  bony  box . . .  Ostr  ACim  jb,  127. 

RB.  Body  not  mailed Stromateida,  77. 

CC.  Gin  membranes  free  from  the  isthmus. 

S.  Vent  at  the  throat. 
T.  Vertical  fins  confluent ;  body  eel-shaped. 

FlERASFERIDiE,  117. 

TT.  Vertical  fins  separate ;  body  oblong. 

Amblyopsid^,  48. 
8S.  Vent  posterior. 

U.  Caudal  fin  wanting ;  body  naked. 

TUICHIURIDJB,  73. 

UU.  Caudal  fin  present. 
V.  Upper  jaw  prolonged  into  a  sword. 

XiPHiiD^,  72. 
W.  Upper  jaw  not  prolonged  into  a  sword. 
W.  Body  ovate,  much  compressed. 

Stromateu)^,  77. 
WW.  Body  oblong  or  elongate. 
X.  Gill  membranes  broadly  united ;  teeth 
present. 
Y.  Dorsal  fin  of  spines  only. 

BlennudjE,  112. 
YT.  Dorsal  fin  of  soft  rays  only. 

Cokorooadidjb,  116. 
YTY.  Dorsal  fins  2,  anterior  spinous, 

posterior  soft ComD^,  107. 

XX.  Gill  membranes  separate. 

Z.  Jaws  toothless,  the  lower  jaw 
projecting.. . .  AMMODYiiDiB,  69. 
ZZ.  Jaws  with  teeth,  lower  not  pro- 
jecting.. ..OPHiDiiDiBy  118. 

BalL  Nat  Mas.  No.  16 6 
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Subclass  CHONDROSTEI. 

(The  Sturgeons,) 

Skeleton  partly  cartilaginoas.  Ventral  fin  abdominal,  with  an  entire 
series  of  basilar  segments.  Nosuboperculum  or  preoperculum.  Branchi- 
ostegals  (single  or)  wanting ;  a  pnecoracoid  arch  ;  no  symplectic  bone. 
Mesoptei^'gium  distinct ;  interclavicles  present.*  Arterial  bulb  with 
several  pairs  of  valves.  Optic  nerves  forming  a  chiasma.  Intestine 
with  a  spind  valve.  Air-bladder  connected  by  a  dnct  with  the  oesopha- 
gus. Tail  heterocercal,  its  fin  with  fulcra.  Skin  naked  or  armed  with 
bony  plates.    This  group  comprises  two  orders. 

(Order  Chondraatei  GUnther,  viii,  332-347.    x^^^P^Cy  cartilage  ;  ogHov,  bone.) 

ANALYSIS  OF  ORDERS  OF  CHONDROSTEI. 

*  Maxillary  and  interopercle  obsolete;  skin  naked;  branch  ibyals  cartilaginoua;  air- 
bladder  cellular  Selachostomi,  G. 

**  Maxillary  and  interopercle  present ;  skin  with  bony  shields ;  branchihyals  osseous ; 
air-bladder  simple Glaniostomi,  H. 

Order  G -SELACHOSTOMI. 

(The  FoMU'fishes.) 

A  praBCoracoid  arch ;  no  symplectic  bone ;  premaxillary  forming  mouth 
border ;  no  suboperculum,  preoperculum,  nor  interopercuhim ;  mesop- 
terygium  distinct ;  basihyals  and  superior  ceratohyal  not  ossified ;  inter- 
clavicles present;  maxillaries  obsolete;  branchihyals  cartilaginous. 
This  order  contains  but  one  family,  Polyodontidce,  (ffsXdxr),  shark ;  crro/jta, 
mouth.) 

Family  XXV.— POLYODONTID^. 

(The  Paddle  fishes.) 

Body  fiisiform,  little  compressed,  covered  with  mostly  smooth  skin. 
Snout  prolonged,  expanded  into  a  thin,  flat  blade,  the  inner  portion 
formed  by  the  produced  nasal  bones,  the  outer  i)ortion  with  a  reticulate 
bony  frame- work,  the  whole  somewhat  flexible.  Mouth  broad,  termi- 
nal, but  overhung  by  the  spatulate  snout,  its  border  formed  by  the  pre- 
maxillaries,  the  maxillaries  being  obsolete.    Jaws  with  many  fine  deeid- 

*  The  ostcological  characters  here  And  elsewhere  in  this  work  arc  mostly  taken  frond. 
Cope's  **  Contribution  to  tlie  Ichthyology  of  the  Lesser  Antilles''.    Trans.  Am.  Phil.. 
800.  1870. 
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nous  teeth.  Similar  teeth  on  the  palatines.  Ko  tongue.  Spiracles 
present.  Operculum  rudimentary,  its  skin  produced  behind  into  a  long, 
acute  flap.  No  pseudobranchiae  nor  oijercular  gill.  Gills  4J.  Gill- 
rakers  long,  in  a  double  series  on  each  arch,  the  scries  divided  by  a  broad 
membrane.  Gill  membranes  considerably  connected,  free  from  the  isth- 
mus. A  single  broad  branchiostegal.  No  barbels.  Nostrils  double,  at 
base  of  blade.  Lateral  line  continuous,  its  lower  margin  with  short 
branches.  Dorsal  fin  well  back,  of  soft  rays  only.  Anal  similar,  rather 
farther  back.  Tail  heterocercal,  the  lower  caudal  lobe  well  develoi>ed, 
so  that  the  fin  is  nearly  equally  forked.  Sides  of  the  bent  portion  of  the 
tail  armed  with  small  rhombic  plates.  Caudal  fin  with  fulcra.  Pec- 
torals moderate,  placed  low.  Ventrals  abdominal,  many-rayed.  Air- 
bladder  cellular,  not  bifid.  Fyloric  coeca  in  the  form  of  a  short,  broad, 
branching,  leaf-like  organ.    Intestine  with  a  spiral  valve. 

Two  genera  known,  Polyodon  and  Ps^humSj  each  of  one  species.  Sin- 
gular fishes,  inhabiting  the  fresh  waters  of  the  United  States  and  China. 
They  feed  chiefly  on  mud  and  minute  organisms  contained  in  it,  stirrjng 
it  up  with  the  spatulate  snout. 

{Poljfodontido!  GUDther,  viii,  346-347.) 
*  Gill-rakoT8  very  fine  and  numerous;  caudal  fulcra  smaU  and  numerous. 

POLTODON,  46. 

46.— POLTODON  Lac6pMe. 

Paddle-fishes. 

(SpatuJaria  Shaw :  Platirostra  Le  Sueur.) 
Lac^pMe,  Hist.  Nat.  Poiss.  i,  402,  1798:  type  ''Polyodon  feuUle"  =  P.  folium  Bloch.) 

Gill-rakers  exceedingly  numerous,  Yery  slender ;  spatula  broad.  Cau- 
dal fulcra  13  to  20  in  number,  of  moderate  size.  Rivers  of  the  United 
States,    (roilyc,  many ;  6dmv^  tooth.) 

7S«  P.  spathnla  (Walb.)  J.  &  Q.—Paddle-fiah  ;  Spoon-hill  Cat;  Duckbill  Cat 

Color  olivaceous,  rather  pale.  Opercular  flap  very  long,  nearly  reach- 
ing to  ventrals.  Spatula  broad.  Premaxillary  extending  far  behind 
the  small  eye.  Skin  smooth,  or  nearly  so,  except  the  rhombic  plates  on 
the  sides  of  the  tail.  Ventrals  near  the  middle  of  the  body ;  dorsal 
^ell  behind  them^  anal  mostly  behind  the  dorsal,  and  somewhat 
larger ;  these  fins  somewhat  falcate.  Fin-rays  slender.  Spiracle  with 
a  minute  barbeL  Isthmus  papillose  in  the  young.  Spatula  2^  to  4  times 
in  length.  Whole  head,  with  opercular  flap,  more  than  half  length. 
Head,  without  spatula  or  flap^  about  5.    D.  50-60;  A.  50-65;  V.  45- 
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L.  5-6  feet.    Mississippi  Valley  and  rivers  of  the  Southern  States  5  gen- 
erally abundant. 

{Squahts  spathula  Walbanm,  Artcdi  Piso.  1793,  522 :  **Polyodon  fcuille "  Lac^pMe, 
Hist.  Nat.  Poiss.  i,  402 :  P.  folium  Schneider  ed.  Bloch,  Syst.  Ichth.  457 :  Spatularia 
retioulata  Shaw,  Gen.  Zool.  1804,  v,  362 :  Platirastra  edentula  (adalt)  Le  Sueur,  Jouni. 
Aoad.  Nat.  ScL  Phila.  227 :  P.  folium  Giinther,  346.) 

Oedeb  H.-GLANIOSTOMI. 

{The  Sturgeons.) 

A  praecoracoid  arch.  No  symplectic  bone.  Maxillary  present.  No 
subopercolum  or  preoperculum.  Interoperculum  present.  Mesoptery- 
gium  distinct.  Interclavicles  present.  Basihyals  and  superior  cerato- 
hyal  not  ossified.  Branchihyals  osseous.  This  group  is  composed  of  the 
single  family  Acipenseridw.    {rXavt<;y  a  cat-fish^  Silurus ;  ffrofxay  mouth.) 

Family  XXVI.— ACIPENSERID^. 

(The  Sturgeons.) 

Body  elongate,  subcylindrical,  armed  with  five  rows  of  bony  bucklers, 
each  with  a^median  carina  which  terminates  in  a  spine.  A  median  dor- 
sal series,  and  a  lateral  and  abdominal  series  on  each  side,  the  abdomi- 
nal series  sometimes  deciduous.  Between  these  the  skin  is  rough,  with 
small  irregular  plates.  Snout  produced,  depressed,  conical  or  subspat- 
ulate.  Mouth  small,  inferior,  protractile,  with  thickened  lips,  No 
teeth.  Four  barbels  in  a  transverse  series  on  the  lower  side  of  the 
snout  in  front  of  the  mouth.  Eyes  small;  nostrils  large,  double,  in  front 
of  eye.  Gills  4.  An  accessory  opercular  gill.  Gill  membranes  united 
to  the  isthmus.  No  branchiostegals.  Maxillary  bone  distinct  from  the 
premaxillary.  Head  covered  with  bony  plates  united  by  sutures.  Fin- 
rays  slender,  all  articulated.  Vertical  fins  with  fulcra.  Pectorals 
placed  low.  Ventrals  many-rayed,  behind  middle  of  body.  Dorsal 
placed  posteriorly.  Anal  somewhat  behind  it,  similar.  Tail  heterocer- 
cal,  the  lower  caudal  lob^  developed.  Air-bladder  large,  simple,  con- 
nected with  the  oesophagus.  PseudobranchioB  small  or  obsolete.  Stom- 
ach without  blind  sac.  Bectum  with  a  spiral  valve.  Pancreas  divided 
into  pyloric  appendages. 

Large  fishes  of  the  seas  and  fi'esh  waters  of  northern  regions.  Most 
of  the  species  are  migratory,  like  the  salmon,  which  are  found  in  the 
same  waters.  Genera  2,  species  about  20,  although  more  than  five 
times  that  number  have  been  described.    The  American  species  especi- 
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ally  have  been  unduly  multiplied,  particularly  by  Auguste  Dum^ril, 
-who  has  found  upwards  of  forty  of  them  in  the  museum  at  Paris. 
The  actual  number  of  American  sturgeons  does  not  exceed  7,  and  is 
more  likely  still  less.  The  changes  with  age  are  considerable;  the  snout 
in  particular  becomes  much  shorter  and  less  acute,  and  the  roughness 
of  the  scales  is  greatly  diminished;  the  ventral  shields  sometimes  disap- 
-pear  altogether.  The  number  of  plates,  although  one  of  the  best  spe- 
cific characters,  is  subjeet  to  considerable  variations. 

(AdpenMrida  Giinther,  viii,  332-345.) 

*  Spifacles  present ;  snout  subconic ;  rows  of  bony  shields  distinct  thronghont. 

ACIPBNSBR,  47. 
**  Spiracles  obsolete ;  snout  subspatulate ;  rows  of  bony  shields  confluent  on  the  tail. 

SCAPHIHRHYNCHOPS,  48. 

47.— ACIPENSER*  Linnseus. 
Sturgeons. 

(Artediy  Linn.  Syst.  Nat. :  type  Acipenser  sturio  L.) 

Snout  subconical,  more  or  less  depressed  below  the  level  of  the  fore- 
head. A  small  spiracle  over  the  eye.  Caudal  peduncle  moderately 
long,  deeper  than  broad,  the  rows  of  bony  bucklers  distinct  to  the  base 
of  the  caudal  flu.  Tail  not  produced  into  a  filament,  its  tip  surrounded 
by  the  caudal  rays.  Gill-rakers  small,  narrowed  or  lanceolate.  Pseu- 
dobranchisB  present.    Species  numerous.    (Latin  acipenserj  a  sturgeon ; 

from  &J!C,  point ;  irevra,  five  t) 
Y4«  A*  sturio  L. — Common  Sturgeon, 

Snout  rather  sharp,  nearly  as  long  as  the  rest  of  the  head,  becoming 
comparatively  shorter  and  blunter  with  age.  Barbels  nearly  midway 
between  mouth  and  tip  of  snout,  shortish,  not  reaching  the  mouth. 

Gill-rakers  small,  slender,  pointed,  sparse,  not  longer  than  the  pupil. 

^^^■^— ™'^^^'^^*^^™~'^*™*'~™^™  > 

*  M.  Dnin^rU  (Hist.  Nat.  Poiss.  ii,  89)  divides  this  group  into  six  subgenera,  as  fol- 
lows: 
a.  Spines  of  dorsal  shields  situated  near  their  middle.    (Meaooentres,) 
h.  Stellate  plates  none. 

c  Scutella  (between  large  shields)  disposed  without  order Huso. 

00.  Scutella  disposed  in  quincunx Acipensbr. 

W.  Stellate  plates  numerous Antaceus. 

M.  Spines  of  dorsal  shield  at  the  posterior  extremity.    (Opistkocentres.) 
d.  SteUate  plates  none. 

0.  Lip  emarginate Stebletus. 

00.  Lip  entire LiONiscus. 

lid.  SteUate  plates  numerous Helops. 

^^  lame  species  at  different  ages  may  frequently  belong  to  two  or  more  of  these 
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Fulcra  rougbish,  not  enlarged.  Lower  lobe  of  tail  rather  sharp.  Sides 
of  tail  with  regular  rhombic  plates.  Plates  mesocentrous,  rather  rough. 
Anal  smaller  than  dorsal,  placed  mostly  below  it.  Anterior  rays  of 
pectoral  thickened.  "Skin  with  veiy  small  rough  points  in  very 
young  examples ;  in  older  ones  these  ossifications  are  broader,  rough, 
substellate,  and  more  or  less  regularly  arranged  in  oblique  series.''  D. 
40-44;  A.  2G-30.  Dorsal  plates  11-14;  lateral  27-36;  ventral  plates 
11.  Atlantic  Ocean ;  ascending  rivers  of  Europe  and  Korth  America. 
Var.  oxyrrhynchus  (Mitchill),  the  American  Sturgeon,  has  the  num- 
ber of  lateral  plates  generally  fewer — 27-20  instead  of  20-36,  as  in  Euro- 
pean examples.  The  stellate  ossifications  are  also  said  to  bo  some- 
what rougher  than  in  the  European  form.  Massachusetts  to  Florida ; 
abundant. 

(L.  Syst.  Nat.;  Giintbor,  viii,  342:  Acipenser  oTyrhynchua  MltchiU|  Trans.  Lit.  &, 
Phil.  Soc.  N.  Y.  i,  462,  and  of  most  American  writers.) 

75*  A«  transmontanus  Richardson. —  White  Sturgeon;  Columbia  Biver  Sturgeon; 
Sacraviertto  Sturgeon. 

Color  dark  grayish,  scarcely  olive-tinged,  and  without  stripes.  Dor- 
sal shields  mesocentrous,  with  a  compressed  bluhtish  spine,  which  is 
anteriorly  often  serrated,  and  followed  behind  by  a  comi)ressed  keel. 
Lateral  shields  rather  opisthocentrous.  Skin  with  stellate  roughnesses, 
but  smoother  than  in  A.  medirostris.  Snout  sharp  in  the  young,  be- 
coming rather  blunt  and  short  in  the  adult,  when  it  is  considerably 
shorter  than  the  rest  of  the  head.  Barbels  rather  nearer  to  the  tip  of 
snout  than  to  the  mouth.  Gill-rakers  comparatively  long,  more  than 
3  times  as  high  as  brojui,  about  26  in  number.  Upper  lobe  of  tai[ 
with  rhombic  plates.  First  caudal  fulcrum,  above  and  below,  enlarged 
and  granular.  Lower  lobe  of  caudal  rather  sharp  and  long,  not  much 
shorter  than  upper.  Dorsal  plates  12;  lateral  30-40,  usually  about  44; 
ventral  10.  Anal  fin  mostly  below  dorsal.  D.  45 ;  A.  28.  Depth  7  in 
length ;  head  4.  Pacific  coast,  south  to  Monterey,  ascending  the  Sacra- 
mento, Columbia,  and  Eraser's  Rivers  in  large  numbers  in  spring. 
Reaches  a  weight  of  300  to  600  pounds,  and  is  used  as  food. 

(Richardson,  Fauna  Bor.-Amer.  iii,  278,  1836:  Adpenser  bra(^yrhyn€hu9  and  acuH- 
rottris  (yoang)  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1854,  15, 16 :  Acij>en9er  irantwumtanus 
and  brachyrhynchu8  GUnther,  viii,  3^^,337.) 

76.  A.  medirostris  Ayres. — Oreen  Sturgeon, 

Color  olive-green,  with  an  olive  stripe  on  the  median  line  of  the  belly 
and  one  on  each  side  above  the  ventral  plates,  these  stripes  ceasing  op- 
posite the  vent.    Shields  generally  opisthocentrous,  with  a  strongly 
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hooked  spine.  Skin  very  rough.  Snont  about  as  in  A,  transmontanuSy 
sharp  in  the  young,  becoming  blunt  with  age,  usually  rather  shortei 
than  the  rest  of  head.  Barbels  nearly  midway  between  snout  and 
mouth.  Gill-rakers  scarcely  higher  than  broad,  about  17  in  number. 
Upper  lobe  of  tsiil  with  some  scattered  plates.  Caudal  fulcra  not  en- 
larged. Lower  lobe  of  caudal  short  and  blunt,  little  more  than  half  the 
length  of  the  upi^er.  Dorsal  plates  10;  lateral  28-30;  ventral  9.  Anal 
fin  about  half  below  the  dorsal.  D.  37 ;  A.  30.  Depth  7 J  in  length ; 
head  4^.  Pacific  coast,  ascending  the  rivers  from  San  Francisco  north- 
ward, reaching  a  large  size.  Less  abundant  than  A.  transmantanus; 
not  used  for  food,  being  reputed  poisonous. 

(Ayrea,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  15;  Gilnther,  viii,  342:  Acipenser  agasaizi  GUutliery 
viii,  344 :  Acipenser  acutirostrU  Gttntber,  viii,  344 ;  not  of  Ayres.) 

T7«  A*  mbicnndas  Le  Suenr. — Lake  Sturgeon;  Ohio  Sturgeon;   Black  Sturgeon; 
Stone  Sturgeon  ;  Rock  Sturgeon, 

Blackish  above,  sides  paler  or  reddish.  Body  comparatively  elongate ; 
SDout  slender  and  long  in  the  young,  becoming  quite  blunt  with  age, 
when  it  is  considerably  shorter  than  the  rest  of  the  head ;  shields  large, 
rough  with  strongly  hooked  spines,  becoming  later  comparatively 
smooth.  Skin  with  minute  rough  platesi?  Ventral  shields  growing 
smaller  with  age,  and  finally  deciduous.  Dorsal  shields  13  (11-16); 
lateral  shields  (34)  30-39;  ventral  ])lates  8-10.  D.  35;  A.  26.  L.  6 
feet.  Weight  50  to  100  pounds.  Mississix>pi  Valley,  Great  Lakes,  and 
northward.  Our  common  fresh- water  sturgeon,  usually  not  descending 
to  the  sea. 

(Le  Snonr,  TraoB.  Amer.  Phil.  Soc.  i,  1818,388:  Acipenser  maculosus  Le  Suenr,  Trans. 
Amer.  Phil.  Soc.  1, 393 :  Acipenser  rupertianus  Bichardson,  Fauna  Bor.-Amer.  iii,  311 : 
Aeipemer  carbonarius,  lanns,  and  rhynchceus  Agaasiz,  Lake  Superior,  271,  276:  Acipenser 
rukieuuduSf  nuumlosuSj  and  liopeltis  GUnther,  viii,  333, 339, 341 ;  Milner,  Kept.  U.  S.  Fish 
Cam.  lW2-73,67.) 

Y9«  A*  brevirostris  Le  Sueva.—Short'nosed  Sturgeon, 

"  Snout  very  short  and  obtuse,  about  one-fourth  of  the  length  of  the 
headi  Barbels  short,  simple.  Osseous  shields  rather  small  and  distant 
from  one  another,  finely  radiated  and  granulated ;  8-10  on  the  back, 
22-28  on  the  sides,  C-8  along  the  abdomen.  Skin  veiy  sparingly  cov- 
ered with  minute  prickles  and  very  small  scattered  ossifications.  The 
greater  part  of  the  anal  below  the  dorsal.  D.  30.^  (Olinther.)  Cape 
Cod  to  Floilda. 

(Le  Suenr,  Trans.  Amer.  PhiL  Soc.  i,  390 ;  Gilnther,  viii,  341.) 
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48.-8€APIUBBHiriVCHOP8  Gill. 
Shovel-nose  Sturgeons. 

(8oaphirhynchu8  Heckel,  Ann.  Wiener Mns.  Natnigesch.  i,  1835, 71 ;  pieoccupied in  orni- 
thology.) 

{Scaphirhynchopa*  (Gill,  MSS.)  Jordan  &  Copeland,  Boll.  Bufif.  Soc.  Nat.  Hist.  1876, 161 ; 
type  Acipenser  platoryncihu9  Rafinesque.) 

Snout  broad,  depressed,  subspatulate  or  sliovel-sbaped.  iN"©  spiracle. 
Caudal  peduncle  very  long,  strongly  depressed,  broader  than  deep. 
Bows  of  bony  bucklers  confluent  below  the  dorsal  fin,  forming  a  com- 
plete coat  of  mail  on  the  tail.  Tail  produced  in  a  filament  beyond  the 
caudal  fin.  Gill-rakers  somewhat  fan-shaped.  Pseudobranchiae  obso- 
lete. Species  about  4,  inhabiting  the  fresh  waters  of  the  United  States 
and  Central  and  Eastern  Asia.  (<rxa>T?,  spade;  fioyx^Xj  snout;  eJv'j  appear- 
ance.) 

79*  S.  platyrrhynchus  (Rafinesque)  Gill. — ShoveUnosed  Sturgeon;  White  Sturgeon. 

Body  elongate,  tapering  into  a  slender,  depressed  tail,  which  extends 
beyond  the  caudal  fin  in  the  form  of  a  filament.  This  filament  is  long 
and  slender  in  the  young,  but  is  frequently  lost  in  the  adult.  Bony 
shields  opisthocentrous,  sh&rply  keeled,  the  series  confluent  below  the 
dorsal,  obliterating  the  smaller  plates  between.  Two  occipital  plates 
with  short  keels.  A  spine  in  &ont  of  eye,  and  one  at  the  posterior  edge 
of  the  rostral  ^^  shovel  ^ ;  snout  in  the  young  with  a  few  spines.  Barbels 
nearer  mouth  than  tip  of  snout.  Greatest  width  of  head  about  half  its 
length.  None  of  the  fulcra  enlarged.  Dorsal  and  anal  small.  Anal 
partly  below  dorsal.  Gill-rakers  small,  lamellate,  somewhat  fim-shaped, 
ending  in  3-4  points.  Dorsal  shields  15-18 ;  lateral  41-46;  ventral  11- 
13.  Head  4  in  length.  L.  5  feet.  Mississippi  Valley  and  streams  of 
the  Western  and  Southern  States ;  common. 

(Acipenser  platorhynchus  Rafincsqne,  Ichth.  Oh.  1820,  80:  Scaphirhgnchu»  rafin&tquei 
Heckel,  Ann.  Wiener  Mns.  Naturgesch.  i,  1835, 71 :  Scaphirhynchus  catapkractua  GUutber, 
▼iii,  345.) 

Subclass  HOLOSTEL 

{The  Bony  Oanoids.) 

Skeleton  bony.  Ventral  fin  abdominal,  with  the  basilar  segments  rudi- 
mentary, as  in  ordinary  fishes.  Primary  radii  of  posterior  limb  generally 
reduced  to  one  rudiment.    Suboperculum  and  preoperculum  present. 

•  "  In  Tvonls  beginning  with  ^,  /&  is  doubled  after  a  prefix  "  (Liddell  ^  Scott,  Gr.-Engl. 
Lex.  1858,  213) ;  hence  Scaphirrhynchops,  Hemirrhamphus,  and  all  similar  words  are 
properly  written  with  the  doable  r. 


87.   LEPIDOSTEID^.  89 

Br^chiostegals  present.  Goronoid  bone  and  praecoracoid  arch  present. 
Arterial  bulb  with  several  pairs  of  valves.  Optic  nerves  forming  a  chi- 
a^ma.  Intestine  with  aspiral  valve.  Air-bladder  cellular, lung-like,  con- 
nected by  a  sort  of  glottis  with  the  oesophagus.  Tail  heterocercal.  Skin 
covered  with  scales,  which  are  ganoid  or  cycloid.  As  here  understood, 
this  group  consists  of  the  two  orders  Oinglymodi  and  Salecomorphiy 
the  Crossopterygia  being  considered  as  forming  a  distinct  subclass.  The 
Chandrosteij  Holostei,  and  Crossopterygia  form  the  series  or  subclass 
Oanaideij  represented  by  five  widely  divergent  families  among  recent 
fishes  and  by  a  great  variety  of  extinct  types.  These  forms,  so  far  as 
known,  agree  in  a  number  of  respects  already  indicated,  and  differ  from 
all  the  Teleostei^  or  ordinary  fishes,  in  the  presence  of  several  pairs  of 
valves  in  the  arterial  bulb,  and  in  the  presence  of  the  optic  chiasma. 
The  relations  of  the  Halecomarphi  with  the  Teleostean  order  of  Isospan- 
dyU  are,  however,  undoubtedly  very  close. 

{QoMoidti  Holoatei  part  Giinther,  viii,  324-325,   328-331.    bloQ,  complete;  bariov^ 
bone.) 

ANAXTSIS  OF  ORDERS  OF  HOLOSTEI. 

*VertebnB  opisthocoelian;  maxUlary  bone  transversely  divided  into  several  pieces. 

GlNGLYMODIy  I. 

**  YertebrsB  amphicoelian ;  maxiUary  bone  not  transversely  divided. 

Halecomorphi,  J. 

Order  I.-GINGLYMODI. 

{The  Oar  FiJces.) 

Parietals  in  contact.  Pterotic,  basis  cranii,  and  anterior  vertebrse 
simple.  Symplectics  present.  Mandible  with  opercular,  coronoid,  an- 
gular, articular,  and  dentary  bones.  Third  superior  pharyngeal  small, 
lying  on  fourth.  Upper  basih3*al  wanting.  Maxillary  transversely 
divided.  A  cartilaginous  prsBCoracoid  arch*  Yertebrsd  opisthoccBlian. 
•Pectoral  fins  with  mesopterygium  and  five  other  basal  elements.  Tail 
heterocercaL  This  order  includes  the  single  family  Lepidosteidce. 
{ft^Xufid^j  hinge;  ddob^y  tooth. 

Family  XXVIL— LEPIDOSTEID^. 

{The  Oar  Fikes.) 

Body  elongate,  subcylindrical,  covered  with  hard,  rhombic,  ganoid 
scales  or  plates,  which  are  imbricated  in  oblique  series  running  down- 
ward and  backward.  Both  jaws  more  or  less  elongate,  spatulate  or 
beak-like,  the  upx>er  jaw  projecting  beyond  the  lower.    Premaxillary 
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forming  most  of  the  margin  of  the  npper  jaw ;  the  maxillary  transversely 
divided  into  several  pieces.  Lower  jaw  composed  of  as  many  pieces  as 
in  reptiles.  Coronoid  present.  Both  jaws  with  an  outer  series  of  small 
teeth,  followed  by  one  (or  two)  series  of  large  teeth,  besides  which  on 
the  jaws,  vomer,  and  palatines  are  series  of  small,  close-set,  rasp-like  teeth. 
Tongue  toothless.  Large  teeth  of  the  jaws  conical  in  form,  pointed  and 
striate,  placed  at  right  angles  to  the  jaw.  These  large  teeth  rest,  accord- 
ing to  Agassiz,  in  a  rather  deep  furrow,  protected  on  the  outside  by  the 
raised  border  of  the  jaw,  and  on  the  inside  by  a  ridge  of  the  same 
nature.  These  teeth  are  pierced  in  the  centre  by  a  foramen,  which 
communicates  with  the  maxillary  canal,  and  through  which  the  nerves 
and  blood  vessels  enter  the  pulp  cavity  of  the  tooth.  The  forms  of  the 
folded  layers  of  dentine  within  the  teeth  are  peculiar.  Pharyngeals 
with  rasp-like  teeth.  Tongue  short,  broad,  emarginate,  free  at  tip.  Ex- 
ternal bones  of  skull  veiy  hard  and  rugose.  Eyes  small.  K^ostrils  near 
the  end  of  the  ujiper  jaw.  An  accessory  gill  on  the  inner  side  of  the 
opercle.  PseudobranchiaB  present.  IS'o  spiracles.  Gills  four,  a  slit  be- 
hind the  fourth.  Branchiostegals  3.  Gill  membranes  somewhat  con- 
nected, free  from  the  isthmus.  Gill-rakets  very  short.  Air-bladder  cellu- 
lar, lung-like,  somewhat  functional,  communicating  by  a  glottis  with  the 
oesophagus.  Fins  with  fulcra.  Dorsal  fin  short,  rather  high,  posterior, 
nearly  opposite  the  anal,  which  is  similar  in  form.  Tail  heterocercal, 
in  the  young  produced  as  a  filament  beyond  the  caudal  fin.  Caudal 
convex.  Venti*als  nearly  midway  between  pectorals  and  anal.  Pec- 
toral and  ventrals  moderate,  few-rayed,  Vertebrae  with  ball-and-socket 
joints  {opisthoccelian).  Stomach  not  coecal.  Pyloric  appendages  numer- 
ous. Spiral  valve  of  intestines  rudimentary.  Fishes  of  the  fresU  waters 
of  North  America.  Genera  1  or  2;  species  probably  3  or  4,  although 
more  than  40  have  been  described.  These  fishes  are  of  much  interest 
to  geologists  from  their  relationship  to  extinct  Ganoid  tyx)es.  • 

(Lepid08teid(e  GUnthor,  viii,  328,  331.) 

*  Largo  teeth  of  the  upper  jaw  in  a  single  Beries  (in  adult) Lepidosteus,  49. 

**  Large  t<Joth  of  upper  jaw  in  two  series Litiiol£PIS|  50. 

49.— liEPIDOSTEUS  Lac^pMe. 

Oar  Pikes. 

(Lepi»08teu$  Lac^pMe,  Hist.  Nat.  Poiss.  v,  331,  1803 :  type  Lepi90Steu9  gavialia  Lac.  = 

EiOX  0S9eU8  Li,) 

This  genus  is  characterized  by  the  presence  of  but  one  row  of  largo 
teeth  in  each  jaw.    There  are  in  the  upper  jaw,  first,  the  outer  series  of 
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small,  sharp,  even  teeth,  then  the  series  of  large  teeth,  some  of  the 
anterior  teeth  being  usually  movable,  Next  comes  a  series  of  fine 
teeth,  in  one  row  in  front,  becoming  a  band  behind.  Then  the  vom- 
erine teeth  also  in  a  long  band,  and  posteriorly  outside  of  the  vomerine 
band  a  palatine  band.  These  bands  on  the  roof  of  the  mouth  are  fre- 
quently somewhat  confluent  or  irregular.  In  young  specimens  some 
of  the  palatine  teeth  are  often  enlarged,  sometimes  forming  a  regular 
series.  Lower  jaw  with  an  outer  series  of  small  teeth,  then  a  series  of 
large  teeth,  then  a  broad  band  of  fine  teeth  on  each  side.  No  teeth  on 
tongue.  Each  of  the  large  teeth  fitting  into  a  depression  in  the  op- 
posite jaw.    Waters  of  the  United  States.    (Aejrk,  scale ;  oVrfov,  bone.) 

« 

*  Boak  long  and  slender ;  the  snout  more  than  twice  the  length  of  the  rest  of  the 
head.     (Lepidasteus,) 

80«  Mjm  OSSeas  (L.)  Agassiz. — Long-nosed  Gar;  Bill-fish;  Common  Gar  Pih^ 

Olivaceous,  pale  and  somewhat  silvery  below.  Vertical  fins  and  pos- 
terior part  of  the  body  with  round  black  spots,  which  are  more  distinct 
in  the  young.  Very  young  with  a  blackish  lateral  band.  Snout  a  little 
more  than  twice  the  length  of  the  rest  of  the  head,  its  length  15-20 
times  its  least  width.  Head  3  in  length ;  depth  12.  D.  8 ;  A.  9. ;  V* 
6;  P.  10;  Lat.  1.  about  62.  L.  about  5  feet.  Great  Lakes  and  rivers 
of  the  United  States  from  Vermont  to  the  Eio  Grande ;  generally  abun- 
dant.* 

{Esox  oBsetts  Linn.  Syst.  Nat. :  Lepisosteus  oryurus  Baf.  Ichth.  Oh.  73 :  Lepisosteus  huron- 
ewis  Richardson,  Fauna  Bor.-Amer.  iii,  2:17 ;  GUnther,  viii,  330.) 

**  Beak  shorter  and  broader,  little  longer  than  the  rest  of  the  head.    (CyUndrosteusi 
Bafinesque. ) 

81*  !«•  platystomas  Baf,— Short-nosed  Gar, 

Colors  of  L.  088eu8  or  rather  darker.  Snout  usually  about  one-third 
longer  than  the  rest  of  the  head,  sometimes  about  equal  to  it,  its  length 
5-6  times  its  least  width.  Head  3 J  in  length ;  depth  8.  D.  8  5  A.  8 ; 
V.  6 ;  Lat.  1.  about  56.  L.  2-3  feet.  Great  Lakes  and  southern  and 
western  rivers,  with  the  preceding,  but  less  abundant  northward. 

(Lepisosteus  plaiostomus  Baiinesque,  Ichth.  Oh.  72;  GUntheri  viii,  329.) 

*M.  Augiiste  Dnm^nl  (Hist.  Nat.  Poiss.)  divides  this  species,  as  represented  in  tho 
Mosenm  at  Paris,  into  seventeen,  which  are  distinguished  by  trifling  differences  in  pro* 
portions  and  numbers  of  scales.  It  is  seldom  safe  to  found  either  a  species  or  a  genus 
of  fishes  on  differences  in  proportions  alone. 

t  Bafinesque,  Ichth.  Oh.  1820,  72 :  type  Lepisosteue  platostomus  Baf.  (jcvAtvdpof,  cylin- 
^;  banav,  bone.) 
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50.— I^ITHOI^EPIS  Rafinesque. 
Alligator  Ours. 

CAtradoeteus  Rafine8que,'1820.) 
(Rafinesqne,  Amer.  Month.  Mag.  iii,  447, 1818:  type  Liiholepis  adamanUnut  Raf.) 

Thid  genus  is  scarcely  distinct  from  LepidostetiSj  differing  only  in  the 
presence  of  a  second  series  of  large  teeth  in  the  upper  jaw,  along  the 
outer  margin  of  the  palatine  bones,  at  their  junction  with  the  premaxil- 
lanes.  Probably  but  one  species,  in  the  warmer  parts  of  the  United 
States,  and  southward  to  Cuba  and  Central  America.  (XWo^j  stone; 
Xsk\<:j  scale.) 

89«  Lam  trlstcechus  (Bloch  &  Schneider)  Jordan  &  Gilbert. — Alligator  Gar, 

Color  greenish,  paler  below,  the  adult  usually  not  spotted.  Snout 
usually  not  quite  so  long  as  the  rest  of  the  head,  its  least  width  con- 
tained 3^  times  in  its  length.  Head  3^  in  length.  D.  8 ;  A.  8 ;  Y.  6 ; 
Lat.  1.  60.  Scales  in  an  oblique  series  from  the  ventrals  to  middle  of 
back  18-20.  L.  8-10  feet.  Eivers  of  the  Southern  States,  Cuba,  Mex- 
ico, and  Central  America;  reaching  a  great  size. 

(IfEsox  ffiridis  Gmelin  ed.  Linn^,  i,  1380:  E$ax  trisUechus  Schneider  ed.  Bloch,  395: 
Lepi808ieu»  spatula  Lac^p.  v,  333 :  LepUosteua  or  Atraotoateua  ferox  Rafinesque,  Ichth. 
Oh.  73:  Lepidoateus  manjuari  Poey,  M^m.  Cuha,  1,273:  f  Atracto9teus  tropicus  Gill,  Proc. 
Acad.  Nat.  ScL  Phila.  1863, 172:  Lepidosteus  viridU  GUnther,  viu,  329.) 

Oedee  J.-HALECOMORPHI. 

{The  Amias.) 

Parietals  in  contact.  Pterotic,  basis  cranii,  and  anterior  vertebrse 
simple.  Mandible  with  opercular  and  coronoid.  Maxillary  not  trans- 
versely segmented,  bordering  the  mouth.  Third  sui)erior  pharyngeal 
lying  on  enlarged  fourth.  Upper  basihyal  wanting.  Vertebwe  amphi- 
ccelian.    Pectoral  fins  with  mesopterygium  and  eight  other  elements. 

This  order  includes  only  the  family  of  Amiided.  (Latin  hdlecomorphuSj 
formed  like  a  shad ;  in  allusion  to  the  resemblance  between  this  group  of 
Oanoids  and  the  Isospondyli.) 

Family  XXVIIL— AMIID^. 

(The  Mud-fishes.) 

Body  oblong,  compressed  behind,  terete  anteriorly.  Head  subconical, 
anteriorly  bluntish,  slightly  depressed,  its  superficial  bones  corrugated 
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and  very  bard,  scarcely  covered  by  skin.  Snout  short,  rounded.  Lat- 
eral margins  of  upper  jaw  formed  by  the  maxillaries,  which  are  divided 
by  a  longitudinal  suture.  Jaws  nearly  even  in  front.  Cleft  of  the 
mouth  nearly  horizontal,  extending  beyond  the  small  eye.  Lower  jaw 
broad,  U-shaped,  the  rami  well  separated.  Between  them  a  broad  bony 
plate,  with  radiating  striae,  its  posterior  edge  free.  Jaws  each  with  an 
outer  series  of  conical  teeth,  behind  which  in  the  lower  is  a  band  of 
rasp-like  teeth.  Bands  of  small  teeth  on  the  vomer  and  pterygoids. 
Palatines  with  a  series  of  larger,  pointed  teeth.  Premaxillaries  not  pro- 
tractile. Tongue  thick,  scarcely  free  at  tip.  Nostrils  well  separated,  the 
anterior  with  a  short  barbel.  Suborbital  very  narrow.  A  bony  plate 
covering  the  cheek,  similar  to  the  plates  on  the  top  of  the  head.  Oper- 
culum with  a  broad  dermal  border.  Branchiostegals  10-12.  No  x>seu- 
dobranchisB  nor  opercular  gill.  No  spiracle.  Gills  4,  a  sUt  behind  the 
fourth.  Gill  membranes  not  connected,  free  from  the  isthmus.  Two 
peculiar,  long,  lanceolate,  obliquely  striate  appendages  on  each  side 
of  the  isthmus,  projecting  backward  and  covered  by  the  branchioste- 
gal  rays,  the  anterior  wholly  adnate  to  the  isthmus,  the  posterior 
free  behind.*  Isthmus  scaleless.  Gill-rakers  stoutish,  very  short. 
Scales  of  moderate  size,  rather  firm,  cycloid,  with  a  membranaceous 
border.  Lateral  line  present.  Dorsal  fin  long  and  low,  nearly  uniform ; 
the  posterior  rays  not  much  higher  than  the  others  j  its  insertion  in 
front  of  the  middle  line  of  the  body,  opposite  the  end  of  the  pectoral. 
Tail  somewhat  heterocercal  (more  so  in  the  young),  convex  behind.  No 
fulcra.  Anal  fin  short  and  low.  Pectoral  and  ventral  fins  short  and 
rounded,  the  ventrals  nearer  anal  than  pectorals.  Vertebrae  amphicoe- 
lian,  as  usual  among  fishes.  Abdominal  and  caudal  parts  of  the  ver- 
tebral column  subequal.  Air-bladder  cellular,  bifid  in  front,  lung-like, 
oonnected  by  a  glottis  with  the  pharynx,  and  capable  of  assisting  in 
lespiration.  Stomach  with  a  blind  sac;  no  pyloric  cceca.  No  closed 
oviduct.  Intestine  with  a  rudimentary  spiral  valve.  Fresh  waters  of 
the  United  States.    A  single  species  known. 

*  See  Wilder  '*  On  the  Serrated  Appendages  of  the  Throat  of  Amia/'  Proc.  Amer. 
Amoc.  Ady.  Sci.  1876, 259,  for  a  discussion  of  these  carious  organs. 
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51« — ^AMIA  LinTimnn. 

BovD'fins. 

{AmiatuB  Rafinesqne.) 
(Linn.  Syst.  Nat.  ed.  xii,  1766:  type  Amia  oalva  L.) 

Characters  of  the  genus  included  above,  {dficay  ancient  name  of  some 
fish,  probably  the  bonito,  Sarda  mediterranea;  said  to  be  from  a,  priva- 
tive, and  /ita,  one,  the  fish  living  in  schools.) 

« 

83*  A*  calvaL. — Mud-fish;  Dog-fish;  Bow-fin;  Grindle;  ^^  John  A,  GrindW^ )  Lawyer  ^ 

Dark  olive  or  blackish  above,  paler  below;  sides  with  traces  of 
dark  reticulate  markings ;  lower  jaw  and  gular  plate  often  with  round 
blackish  8i)ots.  Fins  mostly  dark,  somewhat  mottled.  Male  with  a 
round  black  spot  at  base  of  caudal  above,  this  surrounded  by  an  orange 
or  yellowish  shade.  In  the  female  this  spot  is  wanting.  Lateral  line 
nearly  median,  directed  slightly  upward  at  each  end.  D.  48  (42-53)  j 
A.  10-12;  V.  7  ;  Lat.  1.  67  (05-70).  Head  3f  in  length;  depth  4  to  4.J. 
Male  about  18  inches  in  length ;  female  24  or  more.  Great  Lakes  and 
sluggish  waters  from  Minnesota  fo  Virginia,  Florida,  and  Texas ;  abund- 
ant. A  voracious  fish  of  remarkable  tenacity  of  life.  The  flesh  is  pecu- 
liarly soft  and  pasty,  and  is  of  no  value  for  food. 

(Linn.  Syst.  Nat. ;  GUntber,  vii,  325:  Amia  ooellioauda  Bichardson,  Fanna  Bor.-Amer. 
iii,  236  ( (^  ):  Amia  occidentalis  Dekay,  New  York  Fauna,  Fish.  269.) 

Subclass  PHYSOSTOMI. 

{The  Soft  rayed  Fishes.) 

Skeleton  bony.  Ventral  fins  (if  present)  abdominal,,  with  the  basal 
segments  rudimental.  Parietal  bones  usually  united.  Air-bladder  (if 
present)  connected  by  an  air-duct  with  the  oesophagus.  Scales  mostly 
cycloid.  Lateral  line  usually  running  low.  Parietal  bones  usually 
united.  Pnecoracoid  generally  present.  Kays  of  fins  all  soft  and  artic- 
ulated, except  occasionally  one  or  two  of  the  anterior  rays  of  any  fin, 
which  may  be  spinous.  Lateral  margins  of  upper  jaw  usually  formed 
by  the  maxillaries.  Pectoral  fin  placed  low,  generally  near  the  ventral 
line. 

This  group  corresponds  essentially  to  the  Malacopteri  Abdominales  of 
different  authors,  the  Cycloidei  of  Professor  Agassiz.  Although  the 
typical  members  of  this  group  differ  in  many  ways  from  the  more  special- 
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ized  Physodistous  Teliosts,  yet  all  the  subordinate  characters  disappear 
as  we  approach  the  poiut  of  union  of  the  two  groups^  leaving  only  the 
presence  of  the  air-duct  as  the  ultimate  distinctive  character  of  the 
Physostomi,  In  view  of  this  inosculation  of  the  two  groups,  many 
writers  (following  Professor  Gill)  have  united  them  both  into  one  order, 
Teleocephalij  after  the  exclusion  of  various  aberrant  members  of  e&h. 
The  retention,  in  some  form,  of  groups  emphasizing  the  difference  be- 
tween the  spinous  and  the  soft-rayed  fishes  seems  to  us  very  convenient. 

(Order  Physosiami  GUnther,  v-viii.) 

ANALYSIS  OF  ORDERS  OF  PHT80STOMI.* 

A.  Prsecoracoid  arch  present. 

B.  Symplcctic  bone  none  ;  pterotio  simple ;  anterior  vertebrie  with  ossicula  aadi- 
tu8 ;   snpraoccipital  and  parietals  co-ossified ;  maxillary  imperfect, 
forming  the  base  of  a  barbel;  no  suboperculum . . Nematognatui,  K. 
BB.  Symplectic  bone  present. 

C.  Anterior  vertebrsB  co-ossified  and  with  ossicnla  auditus. 

Plectorpondyli,  Lu 
CC.  Anterior  vertebra  similar,  distinct,  without  ossicnla  auditus. 

ISOSPONDYLI,  M. 

AA.  Pnecoracoid  arch  none. 

D.  Scapular  arch  suspended  to  cranium ;   a  symplectic  bone ;  pterotio 
and  anterior  vert^brse  simple ;  parietals  separated  by  snpraoccipital. 

Haplomi,  N. 

DD.  Scapular  arch  free  behind  the  cranium;  parietals  in  contact;  no 

symplectic ;  maxillary  bone  lost  or  connate Excheltcephali,  O. 

Order  K -NEMATOGNATHI. 

{The  Cat'fiskea.) 

Parietals  and  snpraoccipital  confluent.  Four  anterior  vertebrae  co- 
ossified,  and  with  ossicnla  auditus.  !N'o  mesopterygium.  Basis  cranii 
and  pterotic  bone  simple  5  no  coronoid  bone.  Third  superior  pharyn- 
geal bone  wantinp^,  or  small  and  resting  on  th€  fourth ;  second  directed 
backwards.  One  or  two  pairs  of  basal  branchihyals ;  two  pairs  branchi- 
.hyals.  Suboperculum  wanting.  Premaxillary  forming  mouth  border 
ibove.  Interclavicles  present.  No  scflles.  Skin  naked  or  with  bony 
plates. 

"  This  division  is  the  nearest  ally  to  the  sturgeons  [Chondrostei)  among 
Physostomous  fishes,  and  I  imagine  that  future  discoveries  will  prove 
that  it  has  been  derived  from  that  division  by  descent.    In  the  same 

*  After  Cope,  Trans.  Amer.  Phil.  Soo.  1870,  452. 
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way  the  Isospondyloas  fishes  are  nearest  the  Hakcamorphij  and  have 
probably  descended  from  some  Grossopterygian,  near  the  Haplisiiaj 
through  that  order.  The  affinity  of  the  cat-fishes  to  the  sturgeons  is 
seen  in  the  absence  of  symplectic,  the  mdimental  maxillary  bone,  and, 
as  observed  by  Parker,  in  the  interclavicles.  There  is  a  superficial 
resemblance  in  the  dermal  bones."    {Cope.  1.  c,  454.) 

This  group  comprises  the  Siluridce  and  their  relatives,  now  divided 
into  several  families  by  Professor  Gill,  (v^/za,  thread ;  yvdOoq^  jaw  j  from 
the  maxillary  barbels,  which  are  always  present.) 

ANALYSIS  OF  THE   FAMILIE8  OF  NEBfATOGNATHI. 

*  Operculom  present ;  dorsal  fin,  if  present,  short,  anteriorly  placed. . .  Silurid  a,  29. 

Family  XXIX.— SILURIDiE. 

{The  Cat-fishes.) 

Body  more  or  less  elongate,  naked  or  covered  with  bony  plates. 
No  true  scales.  Anterior  part  of  head  with  two  or  more  barbels,  the 
base  of  the  longest  pair  formed  by  the  rudimentary  maxillary.  Margin 
of  upper  jaw  formed  by  x^remaxillaries  only.  Suboperculum  absent ; 
operculum  present.  Dorsal  fin  usually  present,  short,  above  or  in  front 
of  the  ventrals.  An  adipose  fin  usually  present.  Anterior  rays  of  dor- 
sal and  pectorals  usually  spinous.  Air  bladder  usually  present,  large, 
and  connected  with  the  organ  of  hearing  by  means  of  the  auditory  ossi- 
cles.   Lower  pharyngeals  separate. 

After  the  removal  of  numerous  aberrant  forms  as  distinct  families, 
the  family  of  Siluridce^  as  understood  by  Professor  Gill,  contains  more 
than  100  genera  and  upward  of  900  species.  Most  of  the  Siluridce  are 
fresh-water  fishes,  inhabiting  the  rivers  of  warm  regions,  particularly 
South  America  and  Africa.  Comparatively  few  of  them  are  marine,  and 
these  few  are  mostly  tropical. 

Our  species  all  belong  to  the  division  called  by  Dr.  Giinther,  Siluridce 
Proteropterce,  and  thus  characterized : 

"  The  rayed  dorsal  is  always  present,  short,  with  not  more  than  13 
soft  rays,  and  belongs  to  the  abdominal  portion  of  the  vertebral  column, 
being  placed  in  advance  of  the  ventrals.  The  adipose  fin  is  always 
present  and  well  developed,  although  frequently  short.  The  extent  of 
the  anal  is  much  inferior  \p  that  of  the  caudal  vertebral  column.  The 
gill  membranes  are  not  confluent  with  the  skin  of  the  isthmus,  their 
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posterior  margins  always  free,  even  if  they  are  united  with  each  other. 
Whenever  a  nasal  barbel  is  present  it  belongs  to  the  posterior  nostril.'' 

{SiluridcB  part  Gtiuther,  v,  30-65,  69-220:    Heteropieras,  Proteroptera,   and  Steno- 
branckia:. ) 

•  Anterior  and  posterior  nostrils  remote  from  each  other,  the  posterior  provided  with 

a  barbel ;  vomer  and  palatines  toothless ;  barbels  8.    {Ida- 
lurince.) 
a.  Adipose  iin  keel-like,  adnate  to  the  back;  snpraoccipital  bone  free  behind. 

NOTURUS,  52. 

aa.  Adipose  fin  with  its  posterior  margin  free. 

b,  Premaxillary  band  of  teeth  with  a  lateral  backward  extension  on  each 

side PiLODicns,  53. 

bb,  Premaxillarj'  band  of  teeth  truncate  behind. 
c.  Caudal  not  forked. 

d.  Eyes  concealed  beneath  the  skin Groniab,  54. 

dd.  Eyes  normal Amiurus,  55. 

oc.  Caudal  forked Ictalurus,  56. 

••  Anterior  and  posterior  nostrils  close  together,  neither  with  a  barbel,  the  posterior 

with  a  valve ;  teeth  on  the  palate.     (Ariinw.) 

e.  Lower  jaw  with  4  barbels Arius,  57. 

ee.  Lower  jaw  with  2  barbels ^lurichthys,  58. 

5«.— NOTURUS  Rafinesque. 

Stone  Cats, 

{Koturus  Raf.  Amer.  Month.  Mag.  and  Crit.  Rev.  iv,  Nov.  1818,  41:  type  Noiurus 
Jlavus  Rafinesque.) 

Body  more  or  less  elongate,  anteriorly  subcylindrical,  thence  more  or 
less  compressed.    Head  above  ovate  and  depressed.    Skin  very  thick, 
entirely  concealing  the  bones.    Snpraoccipital  entirely  free  from  the 
head  of  the  second  interspinal.    Eyes  small.    Mouth  anterior,  rather 
large,  the  upper  jaw  usually  more  or  less  projecting  beyond  the  lower. 
Teeth  subulate,  closely  aggregated  in  a  broad  band  in  each  jaw,  which 
in  the  lower  one  is  interrupted  by  a  linear  interval  and  in  the  upper  one 
is  continuous.    The  band  in  the  upper  jaw  is  cither  abruptly  truncated 
at  each  end  (subgenus  Schilbcodefi)  or  prolonged  backward  by  a  contin- 
uation ftx>m  the  postero-external  angle  (subgenus  Noturus),    Branchios- 
tegals  9.    Dorsal  fin  situated  over  the  posterior  half  of  the  interval 
between  the  pectoral  and  ventral  fins,  with  a  short,  sharp  si)ine  and 
7  branched  rays.    Adipose  fin  long  and  low,  more  or  less  connected 
vith  the  accessory  rays  of  the  caudal  fin,  not  free  posteriori}^,  but  ad- 
liate  to  the  body ;  the  membrane  sometimes  high  and  continuous,  some- 
times notched.    Caudal  fin  very  oblicpiely  truncated  or  rounded,  in- 
serted on  an  equally  obliquely  rounded  base.    Rays  rapidly  decreasing 
in  length  inferiorly ;  numerous  rudimentary  ones  present,  both  above 
Ball  Nat  Mus.  No.  IG 7 
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and  below  the  caudal  peduncle.  Anal  fin  comparatively  short,  and  rap- 
idly increasing  in  height  for  the  first  half  of  its  length ;  it  has  12-20*  rays. 
Ventrals  rounded,  and  each  has  1  simple  and  8  branched  rays.  Pec- 
toral fins  with  a  sharp  spine,  of  different  forms  in  the  different  species. 
Vent  at  some  distance  in  advance  of  the  anal.  Lateral  line  complete. 
In  or  above  the  axil  of  the  pectoral  fins  is  an  orifice,  which  is  the  open- 
ing of  the  duct  of  a  poison  gland.  "From  it  may  frt^quently  be  drawn  a 
solid  gelatinous  style  ending  in  a  tripod,  each  limb  of  which  is  dichoto- 
mously  divided  into  short  branches  of  regular  length."  (Cope.)  Size 
small.  Fresh  waters  of  the  United  States,  (vwro^,  back ;  6upa,  tail ; 
"means  tail  over  the  back",  Rafinesque,) 

•  Premaxillary  band  of  teeth  without  lateral  backward  processes.      (Schilbeodesf 
Bleeker. ) 
t  Pectoral  sjiiuo  entire  or  grooved  behind ;  adipose  fin  high  and  continuous  vnth 
the  caudal. 
a.  Pectoral  spine  about  half  the  length  of  the  head. 

§1.  N.  ffyrinns  (MitchiU)  Raf. 

Nearly  uniform  yellowish  brown,  sometimes  blackish,  without  trans- 
verse blotches ;  a  narrow  dark  lateral  streak  and  one  or  more  dorsal 
ones.  Body  comparatively  short  and  thick.  Head  large,  its  width  3^ 
4 J  in  length  of  botly ;  depth  4-5^ ;  head  3 J-4.  Spines  stout  and  rather 
long ;  that  of  the  pectoral  fin  straight,  grooved  behind,  2^  in  the  distance 
from  snout  to  dorsal  fin.  Dorsal  higher  than  long,  inserted  nearer  anal 
than  snout.  Anal  13.  Jaws  nearly  equal.  Humeral  process  short.  L. 
5  inches.  New  York,  entire  Mississippi  Valley,  and  Upper  Lake  region ; 
rather  common. 

(Sihirits  gt/rinm  Mitchill,  Amer.  Month.  Ma£:.  1818,  322 ;  Jordan,  Bull.  U.  S.  Nat. 
Mus.  X,  102:  Xoiurus  sialic  Jordan,  BuU.  U.  8.  Nat.  Mus.  x,  102,  1877.) 

«a.  Pectoral  spine  less  than  one-third  the  length  of  the  head. 

85.  IV.  leptacanthns  Jonlan. 

Color  yellowish,  somewhat  mottled.  Body  slender.  Head  small  and 
narrow,  longer  than  broad.  Eye  small.  Upper  jaw  much  projecting. 
Spines  very  short  and  slender ;  that  of  the  dorsal  not  one- third  the 
height  of  the  fin ;  all  less  than  one-third  the  length  of  the  head ;  that 
of  the  i^ectoral  retrorsely  serrate  on  the  outer  edge,  entire  within.  Head 
4^  in  body  5  its  width  5J;  depth  5 J ;  distance  to  dorsal  2 J ;  i>ectoral  spine 


•Throughout  the  account  of  this  family  the  rudimentary  rays  at  tlio  front  of  the 
anal  are  included  in  Ihe  enumeration. 

t  Bleeker,  Ichthyologia)  Archipelagi  ludici  Prodromus,  i,  Siluri,  258 :  type  Silurut 
gpinne  Mitch.    (Schilbe,  another  genus  of  SUuridcB;  eidoc,  like.) 
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5  in  this  distance ;  dorsal  nearer  anal  than  snont.     Anal  14.    Humeral 
process  very  short.    L.  3  inches.    Georgia  to  Mississippi ;  not  abundant. 

(Jordaii,  Anil.  Lye.  Nat.  Hist.  N.  Y.  1877;  Jordan,  1.  c.  102.) 

ft  Pectoral  spine  serrate  behind,  roughish  in  front;  adipose  fin  emarginate. 

bb.  Pectoral  spines  extremely  strong,  more  than  half  the  length  of  head,  curved ; 
their  posterior  scrrse  8tron|x,  spine-like,  hooked  backward,  each  about  as 
long  as  the  diameter  of  the  spines. , 

8^*  If*  mluras  Jordan. 

Body  much  mottled,  black  and  grayish.  Top  of  head,  tip  of  dorsal, 
middle  of  adipose  fin,  and  edge  of  caudal  definitely  blackish.  Body  with 
four  broad  cross-blotches,  one  before  dorsal,  one  behind  it,  one  on  mid- 
dle of  adipose  fin,  and  one  small  one  behind  it.  Adipose  fin  connected 
with  the  caudal  fin.  Distance  from  snout  to  dorsal  about  2§  in  length. 
Pectoral  spine  2 J  in  this  distance.  Dorsal  fin  higher  than  long.  Body 
not  very  elongate  nor  much  depressed.  Dorsal  region  often  somewhat 
elevated.  Depth  usually  4J-5  in  length;  head  33-4.  Dorsal  nearer 
anal  than  tip  of  snout.  Anal  12  or  13  rays.  Pectoral  spine  curved  and 
finely  serrate  without,  with  six  strong  recurved  pectinations  within, 
each  nearly  as  long  as  the  diameter  of  the  spine.  Humeral  process 
short.  L.  4  inches.  Great  Lakes  to  Minnesota  and  Louisiana ;  com- 
mon. 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,371;  Jordan,  1.  c.  100.) 

87.  Nm  elentheras  Jordan. 

Color  much  as  in  N.  miurus,  extensively  variegated.    Snout,  cheeks, 
and  occipital  region  black.    A  black  bar  across  front  of  dorsal,  one  be- 
hind dorsal,  and  another  across  middle  of  adipose  fin ;  base  of  caudal 
fin  black.    One  or  two  narrow  horizontal  black  bars  across  dorsal  and 
anal  near  their  tips.     Caudal  vaguely  barred,  largely  black,  its  tip 
vhite.    Bodj'  stout,  broad  forward,  tapering  behind.    Head  large,  flat- 
tish,  3^  in  length  of  body,  without  caudal ;  depth  of  body  6J  in  length ; 
width  of  bead  4^  in  length  of  body.    Mouth  large,  the  upper  jaw  much 
projecting ;  barbels  rather  long.    Adipose  fin  rather  high,  so  deeply 
notched  that  the  continuity  of  the  fin  is  broken  for  a  distance  nearly 
eqnal  to  the  diameter  of  the  eye.    A  keel  on  the  back  in  front  of  the 
adipose  fin.    Caudal  fin  rounded.    Distance  from  snout  to  dorsal  2§  in 
length  of  body.    Pectoral  spine  in  this  distance  2  times ;  in  head  1*. 
Dorsal  spine  one-half  the  height  of  the  fin  ;  3J  times  in  distance  from 
RWHit  to  dorsal;  25  in  length  of  head.    Pectinations  of  pectoral  spine 
^tty  strong,  recurved,  nearly  as  long  as  the  diameter  of  the  spine. 
l^t  of  pectoral  spine  with  small  teeth  turned  forward.    Fin-radii :  D. 
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I,  6 ;  A.  13 ;  P.  I,  8 ;  V.  9.    Uumeral  process  long.    L.  5  inclies.    Rivers 
of  North  Carolina  and  East  Tennessee. 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,371;  Jordan,  1.  c.  101.) 

hb.  Pectoral  spines  shortish,  nearly  straight,  less  than  half  length  of  head ;  the  serra- 
tiires  weak,  less  than  half  the  diameter  of  the  spine  ;  body  elongated. 

§§•  N.  exills  Nelson. 

Color  brown,  mottled,  the  fins  somewhat  margined  with  dusky. 
Pectoral  spine  slightly  retrorse-serrate  without,  with  about  6  small 
straight  teeth  within,  which  are  not  one-third  the  diameter  of  the^ spine 
in  length.  Head  small,  not  very  broad,  but  thin  and  depressed;  its 
width  6-6  in  length  of  body;  jaws  nearly  equal;  head  4  in  length, 
depth  5-6^.  Dorsal  scarcely  higher  than  long.  Distance  from  snout 
to  dorsal  about  3  in  length.  Pectoral  spine  3^-4  in  this  distance; 
dorsal  spine  low,  as  near  snout  as  anal.  Anal  rays  14-17.  Humeral 
process  obscure.    L.  4  inches.    Wisconsin  to  Missouri  and  Kansas. 

(Nelson,  Bull.  111.  Mua.  Nat.  Hist.  1876,  51 ;  Jordau,  1.  c.  100.) 

89*  N.  Insig^nis  (Rich.)  Gill  &  Jordan. 

Color  dark  brown,  somewhat  mottled,  fins  all  dark-edged.  Body 
rather  elongate.  Pectoral  spine  retrorse-serrate  without,  weakly  ser- 
rate within.  Head  very  broad,  flat,  and  thin,  upper  jaw  projecting ; 
head  about  4^  in  length,  depth  6.  Dorsal  fin  one-fourth  higher  than 
long.  Distance  from  snout  to  dorsal  about  2  J  in  length.  Length  of  pec- 
toral spine  2^  in  same  distance.  Dorsal  much  nearer  anal  than  snout 
Anal  rays  10-20.  Humeral  process  conspicuous,  sharp.  Size  large; 
reaches  the  length  of  nearly  a  foot.  Pennsylvania  to  South  Carolina; 
common. 

(Pimelodus  inaigne  Richardson,  Fanna  Bor.-Amer.  iii,  32,  1836,  based  on  Pimelode 
licr^  Le  Suenr,  M^m.  Mns.  v,  155 :  Pimehdus  lemniacatue  C.  &  V.  xv,  144  :  Notunm  ocd- 
dentalis  Giinther,  v,  105 :  Noturu^  marginatus  (Baird)  Cope,  Jonm.  Acad.  Nat.  Sci. 
Phila.  1869,  237;  Jordan,  1.  c.  100.) 

**Premaxillary  band  of  teeth  with  lateral  backward  processes,  as  in  Pilodictis. 
(Xoturus.) 

90.  N*  flavns  Raf. — Stone-oat 

Color  nearly  uniform  yellowish  brown,  sometimes  blackish  above,  fins 
yellow-edged.  Body  elongate.  Head  depressed,  broad  and  flat,  nearly 
as  broad  as  long.  Middle  region  of  body  subcylindrical.  Tail  com- 
pressed. Head  about  4J  in  length ;  width  of  head  5J ;  depth  Dg  in 
length.  Distance  to  dorsal  about  3  in  length.  Barbels  short.  A  strong 
keel  on  back  behind  dorsal,  leading  to  adipose  fin ;  adipose  fin  deeply 
notched.    Dorsal  spine  very  short.    Pectoral  spine  retrorsely  serrate  in 
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front,  slightly  rongli  or  nearly  entire  behind ;  its  length  3  times  in  dis- 
tance from  snout  to  dorsal.  Anal  rays  about  16.  Humeral  process 
very  short  and  sharp.  Size  very  large ;  reaehes  a  length  of  more  than 
a  foot.     Vermont  to  Virginia,  Nebraska,  and  Texas ;  rather  common. 

(Rafinosqm%  Amer.  Month.  Mag.  1818,  41 ;  Gunther,  v,  104 ;  Jordan,  I.  c.  99 :  Xotu- 
rus  occidentalis  Gill,  Proc.  Host.  Soc.  Nat.  Hist.  186*2,  45 :  Noturus  platycephalus  GUn- 
ther,  V,  104.) 

58.— PlIiODICTIS  Rafinesqne. 

Mud  Cats. 

m 

{OpladeluB  Raf.  1820.) 

(Rafinosqne,  Prodrome  de  soixante-dix  nouveaux  genres,  etc.,  Journ.  Phjs.  Paris,  1819, 
422 :  type  Piiodictis  limoaus  Raf.  =  Silurus  olivaris  Raf.) 

Body  much  elongated,  very  slender,  much  depressed,  anteriorly 
broader  than  high.  Head  large,  very  wide  and  depressed,  latterly 
expanded,  above  broadly  ovate,  and  in  profile  cuneiform.  Skin  very 
thick,  entirely  concealing  the  skull.  Supraoccipital  bone  entirely  free 
from  the  head  of  the  second  interspinal.  Eyes  small.  Mouth  very 
large,  anterior  and  transverse.  The  lower  jaw  always  projects  beyond 
the  upper.  Teeth  in  broad  villiform  bands  on  the  intermaxillaries  and 
dentaries.  The  interinaxillary  band  is  convex  anteriorly,  and  proceeds 
to  the  insertion  of  the  maxillaries,  where  it  is  abruptly  angularly  de- 
flected, and  proceeds  backward  as  an  elongated  triangular  extension. 
The  band  at  the  symphysis  is  slightly  divided,  and  anteriorly  separated 
by  a  small  triangular  extension  of  the  labial  membrane.  The  lower 
band  of  t^th  is  anteriorly  semicircular  and  attenuated  to  the  corners  of 
the  month.  There  are  about  12  branchiostegal  rays  on  each  side.  The 
dorsal  fin  is  situated  over  the  posterior  half  of  the  interval  between  the 
pectorals  and  ventrals,  and  has  a  si)ine  and  about  7  branched  rays. 
The  spine  is  rather  small,  and  more  or  less  enveloped  in  the  thick  skin. 
The  adipose  fin  is  large,  and  has  an  elongated  base  resting  over  the  pos- 
terior half  of  the  anal ;  it  is  very  obese  and  inclines  rapidlj^  backward ; 
it  is  rather  less  free  posteriorly  than  in  Ainiurus.  The  anal  fin  is  small ; 
it  commences  far  behind  the  anus,  is  a  little  longer  than  high,  and  is 
composed  of  about  13  rays.  The  caudal  fin  is  oblong,  subtruncated, 
placed  on  a  vertical  basis,  and  with  numerous  accessor}'  simjile  rays, 
recurrent  above  and  beneath  the  caudal  i)eduncle.  The  pectorals  have 
a  broad  compressed  spine,  serrated  or  dentated  on  its  external  and  in- 
temal  margins,  and  with  a  prolonged  fleshy  integument  obliquely 
striated.  The  ventrals  are  rounded  and  have  9  rays,  1  simple  and  8 
biaached.    One  species  known.    (^rcAc/^,  mud;  ^x^^^j  ^h,) 
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91.  P.  ollvarls  (Raf.)  Gill  <&  Jordsku,— Mud  Cat;  Yellow  Cat;  BasJiaw;  Gonjon, 

Mottled  brown  and  yellowish,  the  latter  color  often  predominant; 
whitish  below.  Body  very  long,  slender,  depressed  forwards,  closely 
compressed  behind,  the  head  extremely  flat,  the  lower  jaw  the  longer. 
Barbels  short.  Dorsal  spine  half  the  height  of  the  fln.  Caudal  slightly 
emarginate.  Anal  tin  short,  its  base  about  one-sixth  the  length,  its  rays 
12-15.  Humeral  process  short.  Size  very  large,  reaching  a  weight  of 
50-75  pounds.  Eivers  of  the  Mississippi  Valley  and  Southern  States ; 
abundant  in  deep,  sluggish  waters.  A  fish  of  unprex>ossessing  appear- 
ance, although  much  used  as  food. 

{Silurus  olivaris  Raf.  Amer.  Month.  Mag.  1818,  355 :  Hopladdus  olivaris  Gill,  Ichth. 
Capt.  Simpsou^H  ExpU  187G,  426 :  Pelodichihys  olivaris  Jordan,  1.  c.  95 :  Fimelodus  pane- 
tulatus  GUnther,  v,  101 :  Pimolodus  limosua  RiSt.  IcUth.  Oh.  G7  :  Pimelodus  cBneus  C.  <&  V. 
XV,  135.) 

54.— ORONIAS  Cope. 
Blind  Cats. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18(54,  231:  type  Groniaa  nigrilahrU  Cope.) 

This  genus  agrees  with  Amiurus  in  all  respects,  except  that  the  eyes 
ai-e  rudimentary  and  covered  by  the  thick  skin.  The  single  species  is 
probably  descended  from  some  Amiurus  of  the  type  of  meUiSy  modified 
in  accordance  with  its  subterranean  life,    (rp^'^'^j  ^  cavern.) 

99.  O.  nigrrilabris  Cope. 

Black  above ;  jaws  and  fins  black ;  sides  varied  with  yellowish ;  belly 
pale.  Eyes  more  or  less  rudimentary  and  concealed  beneath  the  skin. 
Jaws  equaL  Muzzle  flat.  Dorsal  spine  midway  between  snout  and  mid- 
dle of  adipose  fin.  Barbels  short.  Caudal  slightly  emarginate.  Anal 
with  18  rays.  Branchiostegdls  10.  Cave  streams  (Gonestoga  Biver), 
Eastern  Pennsylvania. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1834, 231 :  Amiurua  nigrilabria  Jordan,  1.  c.  92.) 

55.— AiniURUS  Rafinesque. 

Cat-fishes. 

(Ameiurvs  Rnfinesqne,  Ichth.  Oh.  1820,  65:  type  Silurus  cupreus  Raf.  =  Pin*>elodusnatali$ 
Le  Sueur.) 

Body  moderately  elongated,  robust,  anteriorly  vertically  ovate  and 
scarcely  compressed  ;  caudal  peduncle  also  robust,  but  much  compressed, 
and  at  its  end  evenly  convex.  Heaxl  large,  wide,  laterally  expanded, 
above  ovate,  and  in  profile  cuneiform ;  supraoccipital  extended  little 
posteriorly  and  terminating  in  a  more  or  less  acute  point,  which  is  en- 
tirely separate  from  the  second  interspinal  buckler ;  the  skin  covering 
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the  bones  is  thick.    Eyes  rather  small,  not  covered  by  the  skin.    Month 
liirge,  terminal,  transverse,  the  upper  jaw  in  most  species  the  longer. 
Teeth  subulate,  aggregated  in  broad  bauds  on  the  intermaxillaries  and 
dentaries ;   the  intermaxillary  baud  is  convex  in  front,  of  equal  breadth, 
-^  and  abruptly  truncated  near  the  insertion  of  the  intermaxillaries ;  the 
lower  dental  band  is  anteriorly  semicircular,  attenuated  to  the  angles 
of  the  mouth.    Branchiostegal  rays  8-11.    Dorsal  situated  over  the  in- 
terVal  between  the  pectorals  and  ventrals,  higher  than  long,  with  a 
pangent  spine  and  about  6  branched  rays.    Adipose  fin  short,  inserted 
over  the  posterior  half  of  the  anal.    Anal  fin  varying  length,  with  15-^ 
rays,  the  usual  number  being  20  or  21.    Caudal  fin  short,  usually  trufi- 
cate  when  spread  open,  slightly  emargiuate  when  not  expanded.    Ven- 
trals each  with  1  simple  and  7  branched  rays.    Pectoral  fins  each  with 
a^tout  spine,  which  is  commonly  retrorse-serrate  behind.    Lateral  line 
nsoally  incomplete.    Species  very  numerous,  swarming  in  every  pond 
and  sluggish  stream  in  the  Eastern  United  States ;  one  speci%s  (A.  can- 
Umensis)  in  China.    (<z,  privative^  fxeioopoq^  cui'tailed;  the  caudal  fin  not 
notched.) 

'Caadal  (in  not  forked,  rounded  or  slightly  emarginate. 
a.  Anal  fin  very  short,  its  rays  15-17  (18). 
6.  Body  comparatlYely  long  and  slouder. 

9S»  A-  brannens  Jordan. — Green  Mud  Cat. 

Clear  olive-brown,  more  distinctly  greenish  than  other  cat-fishes ;  a 
blac&ish  horizontal  bar  at  base  of  dorsal.  Body  extremely  elongate ; 
anteriorly  nearly  terete.  Head  low,  flat,  and  broad,  upper  jaw  very 
strongly  projecting.  Dorsal  fin  very  high,  two-thirds  length  of  head, 
its  spine  nearer  snout  than  adipose  fin  ;  depth  5^  in  length.  Head  3^; 
its  width  4;  base  of  anal  6;  anal  rays  16-18.  Caudal  slightly  emargi- 
nate.  Young  much  less  elongate.  L.  18  inches;  slenderest  of  the 
Amiuri,  Abundant  in  the  streams  of  South  Carolina  and  Eastern 
Georgia  (Santee  to  the  Chattahoochee). 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,  3(56;  Jordan,  1.  c.  93 ;  Jordan  &>  Brayton, 
BnlL  U.  S.  Nat.  Mus.  xii,  28.) 

oo.  Anal  fin  moderate,  its  rays  19-22. 

c.  Lower  jaw  not  projectiug  beyond  upper. 

t4.  A.  platycephalns  (Grd.)  GUI. 

Olivaceous,  somewhat  marbled,  a  black  horizontal  bar  at  base  of  dor- 
ss^.  .  Head  broad  and  flat,  nearly  as  wide  as  long.  Mouth  very  wide, 
the  jaws  about  equal.  Dorsal  spine  nearer  snout  than  adipose  fin.  B. 
11 ;  A«  20-22,  the  base  of  the  fin  4  j-^  in  length.    Korth  Carolina  to 
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Georgia ;  rather  common.    Eesembles  A.  brunneusj  but  less  slender  and 
with  a  different  mouth. 

(Pimelodua  plaUjcephalus  Girarcl,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 161 ;  Jordan,  1.  c. 
93.) 

9«f.  A.  xacatCioccE>balas  (Raf.)  Gill. 

Chielly  unitbrm  yellowish  brown,  often  rather  pale.  Head  about  as 
broad  as  long,  4  in  length.  Dorsal  spine  nearer  adipose  fin  than  snout, 
its  rays  usually  19  (18-20).    Mouth  very  broad.    Body  short  and  stout. 

Barbels  shorter  than  head.    Humeral  process  very  short,  covered  by 
skin.    Size  small.    Ohio  Valley. 

{Silurus  xanthoccphaliui  Raf.  Quart.  Joum.  Sci.  Lit.  Arts,  Lond.  1820,  51 ;  Jordan,  1. 
c.  42.) 

96*  A*  melas  (Raf.)  Jordan  &>  Copoland. — Bull-head, 

Color  almost  black.  Body  very  stout,  short,  and  deep,  the  depth  34 
to  4J  in  length.  Head  broad  behind,  rather  contracted  forward,  the 
front  steeply  elevated.  Anal  fin  short  and  deep,  of  17-19  rays,  its  base 
nearly  5  in  length,  the  color  of  the  i*ays  forming  a  sharp  contrast  with 
that  of  the  dusky  membranes.  Jaws  nearly  equal.  Barbels  longer 
than  head.  Humeral  process  rather  long,  rugose.  Size  small.  Missis- 
sippi Valley  to  Now  York ;  common. 

(Silurus  mclas  Raf.  Quart..  Joum.  Sci.  Lit.  Arts,  Lond.  1820,  51 :  Plnytlodus  caiulus 
Gnl.  Ichth.  U.  S.  Pac.  R.  R.  Snrv.  1S58, 208 :  Pimclodua  confiniji  Grd.  Proc.  Aca<l.  Xj^t. 
Sci.  Phila.  1859,  151):  Amiurwi  obesusQsiWy  Proc.  Boat.  Soc.  Nat.  Hist.  18G2,  45;  Jordan, 
).  c.  89:  Pimelodus  pullus  DeKay,  New  York  Fanna,  Fish.  184:  Amiuruapullus  Jordan, 
L  c.  93.) 

97*  A*  marmoratns  (Holbrook)  Jordan. 

Body  sharply  mottled  with  brown,  greenish,  and  whitish ;  the  color- 
ation  therefore  singular  among  cat-fishes.  Jaws  equal,  or  nearly  so ; 
depth  about  4  in  length ;  slope  of  profile  very  steep.  Dorsal  fin  high ; 
the  spine  more  than  half  length  of  head.  Dorpal  spine  nearer  adipose 
fin  than  snout.  Barbels  long.  Bmnchiostegals  10.  IleadSJ  in  length. 
Anal  21.  L.  15  inches.  Southern  Illinois  to  Florida.  Perhaps  a  variety 
of  A.  catus. 

(Pimelodus  marmoratus  Holbrook,  Jonm.  Acad.  Nat.  Sci.  Phila.  1855,  54 :  Jordan,  1.  c. 
89.) 

9§*  A.  catas  (Linn.)  Gill,— Bull -head ;  HarnedPout;  Small  Cat-fish;  Schuylkill  Cat; 
Sacramento  Cat, 

Color  dark  yellowish  brown,  more  or  less  clouded,  sometimes  yellow- 
ish, sometimes  nearly  black.    .Body  rather  elongate;  depth  4-4J  in 
^  length.    Anal  fin  usually  with  21  or  22  rays,  its  base  4  in  body.    Dor- 

sal fin  inserted  rather  nearer  adipose  fin  than  end  of  snout.    Upper  jaw 
usually  distinctly  longer  than  lower.    Humeral  process  more  than  half 
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the  length  of  pectoral  spine.  L.  18  inches.  Great  Lalces,  Ohio  Valley, 
and  eastward.  The  common  bull-head  or  horned  pout  of  the  North 
and  East^  abundant  in  every  pond  and  stream ;  also  introduced  into 
the  rivers  of  California,  where  it  has  rapidly  multiplied. 

(  f  Silurus  catus  Linn.  Syst.  Nat.  x,  305,  1758 :  Pimelodus  nebulosua  Le  Sueur,  M^m. 
Mu8.  V,  149,  1619 :  Pimelodim  airariua  DeKay,  New  York  Fauna,  Fish.  1842^  165 ;  Jor- 
dan, L  c.  90.) 

0^.  Lower  jaw  projecting  beyond  upper. 

* 

90*  A»  vulgraris  (Thompson)  Nelson. 

Dark  reddish  brown  or  blackish.  Body  moderately  elonga{)e;  depth 
4.J-5  in  length.  Head  3J-4.  Barbel  long.  Mouth  wide.  Head  longer 
than  broad,  rather  narrowed  forward.  Profile  rather  steep,  pretty  evenly 
convex.  Dorsal  region  more  or  less  elevated.  Lower  jaw  strongly  pro- 
jecting. Anal  rays  2  0.  L.  18  inches.  Vermont  to  Minnesota  and  south- 
ward ;  rather  common. 

(Pimelodus  vulgaris  Thompson,  Hist.  Vermont,  1842,  138 :  Pimelodus  dckayi  Girard, 
Proc.  Acad.  Nat.  Sci.  Phila.  ia'>9,  IGO:  Pimelodus  ailurua  Girard,  U.  8.  Pac.  E.R.  Expl. 
Fish.  1858,  210;  Jordan,  1.  c.  88.) 

aaa.  Anal  tin  long,  of  24-27  rays,  its  base  more  than  one-fourth  the  length, 
d.  Head  broo.d ;  mouth  wide. 

lOO*  A.  natalis  (Le  Sueur)  Jordan. — Yellow  Cat, 

Yellowish,  greenish,  or  blackish.  Body  more  or  less  short  and  chubby, 
sometimes  extremely  obese  (var.  natalia)^  sometimes  more  elongate  (var. 
Uvidus).  Head  short  and  broad.  Mouth  wide,  the  jaws  equal  (var.  livi- 
dus)  or  the  upper  jaw  longest  (var  cupretut).  Anal  ray^  24-27.  Great 
Lake  region  to  Virginia  and  Texas ;  generally  abundant.  Extremely 
variable,  and  running  into  several  varieties.* 

(Pimelodu8  natalis  Le  Sueur,  Mdm.  Mas.  v,  154,  1819 ;  GUnther,  v,  101 ;  Jordan,  1.  c. 
86:  SUurus  Uvidus  llafinesque,  Ichth.  Oh.  1820,  05:  Pimelodus  felinus  et  anioniensis  Grd. 
U.  S.  Pac.  B.  R.  Expl.  x,  209,  291 :  Pimelodus  catus,  cupreus,  et  cuprcoides  Grd.  Proc. 
Acad.  Nat.  Sci.  Phila.  1859, 159,  160 :  Pimelodus  cosnosus  Richardson,  Fauna  Bor.-Amer. 
lit,  132 :  Pimelodus  cupreus  Raf.  Ichth.  Oh.  1820, 05.) 

(UL  Head  elongate ;  mouth  narrow. 

101.  A.  erebennus  Jordan. 

Color  black ;  belly  paler ;  fins  and  barbels  black.  Body  rather  elon- 
gate, compressed,  the  depth  about  4J  in  length.  Dorsal  region  rather 
elevated;  the  head  quite  long  and  narrowed  forward,  4  times  in 
length  of  body.  Head  more  narrowed  than  in  any  of  the  other  spe- 
cies. Width  of  the  head  in  front  of  the  eye  but^little  more  than  half 
its  length.    Width  of  the  mouth  about  half  the  length  of  the  head. 

^-— Ha^ I     _  -  I     I  -  -  —     -  ■■      -■ — ■ ^rm^ 

*  *For  a  diacuasioQ  of  which  see  Jordan,  Bull.  U.  N.  Nat.  Mus.  x,  80. 
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Gi-eatest  width  of  the  head  contained  aboat  IJ  times  in  its  length. 
Dorsal  fin  slightly  nearer  the  snout  than  the  adipose  fin,  unusually 
high,  its  spine  h^ug,  as  in  the  species  of  Ictalurus.  Pectoral  spine  very 
strong,  about  h^jlf  as  long  as  the  head.  Anal  fin  long,  deep,  nearly  one- 
third  the  length  of  the  body,  and  composed  of  24^^  rays.  Adipose  fin 
large.  Caudal  fin  rather  short,  truncate  behind.  Jaws  equal.  JSupra- 
occipital  bone  but  little  free  behind.  Branchial  apertures  rather  more 
restricted  than  usual.  Eesembles  L  laeustriSj  but  with  the  truncate 
caudal  of  A.  nutalis,    Eivers  of  Florida. 

(Jordan,  BuU.  U.  S.  Nat.  Mas.  x,  85.) 

56.— ICT^IiUBUS  Rafinesque. 

CMnnel  Cats. 

(Rafineaqne,  Ichth.  Oh.  1820,  61:  type  SUurus punctatus'Rsk^Jiesque,) 

Body  elongated,  slender,  and  much  compressed.  Head  usually  slen- 
der and  conical.  The  supraoccipitiil  bone  is  prolonged  backward,  and 
its  emarginated  apex,  in  typical  species,  receives  the  acuminate  anterior 
point  of  the  second  interspinal,  thus  forming  a  continuous  bony  bridge 
from  the  head  to  the  dorsal  spine.  In  some  species,  this  connection  is 
more  or  less  imperfect,  as  in  AmiuriiSy  to  which  genus  all  such  species 
have  been  hitherto  referred.  Mouth  transverse  and  terminal,  the  up- 
per jaw  protruding  beyond  the  lower.  Teeth  subulate,  aggregated  into 
a  short,  laterally  truncated  band  on  each  jaw.  Branchiostegal  rays  8  or 
9.  Dorsal  fin  situated  over  the  interval  between  the  pectoral  and  ven- 
tral &ns,  higher  than  long,  with  one  long  spine,  and  usually  6  articulated 
rays.  Adipose  fin  pedunculated,  over  the  posterior  portion  of  the  anal. 
Anal  fin  long,  with  20-35  rays ;  it  commences  near  the  vent.  Ventral 
fins  each  with  1  simple  and  7  branched  rays.  Pectoral  fins  each  with  a 
stout  spine,  retrorse-serrate  within,  and  about  9  branched  rays.  Caudal 
fin  elongated  and  deeply  forked,  with  the  lobes  pointed,  the  upper  fre- 
quently the  longer.  Coloration  silvery.  Fresh  waters  of  North  Amer- 
ica, one  species 'southward  to  Guatemala;*  one  in  Western  Meideo.t 

*/.  mcridionalis  (Guuther)  Jordan.  Allied  to  /.  furcatus,  but  the  anal  shorter,  the 
depth  .^)  in  length.  A.  28-29.  Rio  UBiimaciuta,  Guatemala.  (Amiurusmer.idionalis 
GUnther,  v,  102.) 

\L  dugcsi  (Bean)  J.  &  G.  Closely  aUied  to  /.  albiduSf  but  with  anarrowerhoad  (its 
width  5  in  length)  ;  the  width  of  the  premaxillary  band  of  t.eeth  about  one-third  the 
length  of  the  hea<l ;  humeral  process  slightly  furrowed,  not  strongly  rugose  as  in  /. 
albidus.  Caudal  deeply  forked.  Color  plumbeous,  silvery  below.  B.  8 ;  D.  I,  6 ;  A. 
21 ;  P.  I,  8.  Rio  Turbio,  Guanajuato,  Mexico  (^est  of  the  Sierra  Madre).  (Amiurua 
dugeH  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  304, 1879.) 
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{Ix^o^j  ^^j  atXoupo^ J  oat 'f  hence  more  correcUyy  thoagh  less  euphonious- 
ly,  lehthcelurus.) 

A.  Bony  bridge  firom  oooipat  to  dorsul  not  quite  oonttnuoas. 
h.  Anal  lin  moderate,  of  20-82  rays. 

1#9.  I.  lopbins  (Cope)  J.  &  G. 

Pale  olive-bluish,  silvery  below.  Body  rather  stout.  Head  very 
broad,  about  as  wide  as  long,  its  width  3^  iu  length  of  the  body.  Eye  5-^ 
in  interorbital  width.  Caudal  not  deeply  forked.  Upper  jaw  not  much 
the  longer.  Mouth  wider  than  in  any  other  cat-fish.  Humeral  pro- 
cess stout,  shortish,  somewhat  nigose.  Anal  rays  21 ;  base  of  anal  6  in 
length.    L.  24  inches.    Streams  about  Chesapeake  Bay. 

{Amiwrtu  lophins  Cope,  Proo.  Amer.  Phil.  Soc.  lrJ70,  488 :  AnUurua  lophiua  Jordan, 
1.  c.  85.) 

108.  I*  albidos  (Le  Saeor)  J.  &  G.— White  Cat;  Channel  Cat  of  the  Potomac, 

Pale  olive-bluish,  silvery  below.  Body  moderately  stout.  Head  longer 
than  wide,  its  width  4-6  times  in  length.  Mouth  rather  narrow.  Upper 
jaw  much  the  longer.  Eye  3-5  in  interorbital  width.  Barbels  long, 
except  nasal  barbel.  Caudal  fin  deeply  forked,  the  upper  lobe^fhe  longer* 
Humeral  process  more  than  half  the  length  of  the  spine,  extremely 
rugose.  Anal  rays  21 ;  base  of  anal  4^-5  in  length.  Dorsal  fin  nearly 
midway  between  adipose  fin  and  snout.  L.  18  inches.  Pennsylvania 
to  North  Carolina. 

(PhneUfdue  albidtte  Le  Saeor,  M6m.  Mn&.  ▼,  148,  1819 :  Pimelodus  lynx  Girord,  Proo. 
Acad.  Nat.  Sci.  Plula.  1859, 160 :  Amiurns  albidwt  Jordan,  L  o.  84.) 

bh.  Anal  fin  long;  of  23-27  rays. 
194.  I.  llipns  (Ord.)  J.  <&  G. 

Dusky  olivaceous,  sides  silvery.  Body  rather  slender.  Head  narrow, 
longer  than  broad,  its  width  41^  in  length,  being  less  than  its  length 
above.  Dorsal  spine  much  nearer  snout  than  adipose  fin.  Base  of  anal 
as  long  as  head.  Anal  23.  Pectoral  spines  long  and  slender,  dentate. 
Barbels  long.  Supraoccipital  bone  almost  meeting  the  interspinal ;  its 
relations  therefore  very  close  to  Ictalurw  punctatm.    Streams  of  Texas. 

(Pimehdv^  lupue  Grd.  U.  S.  Pac.  B.  B.  ExpL  x,  211 :  AnUurua  lupus  Jordan,  1.  c.  63 : 
Amiurue  lupus  GUnther,  v,  101.) 

105.  !•  nlveiventris  (Cope)  J.  )&  G. 

Similar  to  J.  lupusy  but  the  head  broader,  its  width  equal  to  its  length 
above.  Dorsal  spine  scarcely  nearer  snout  than  adipose  fin.  Au\iL 
24,  shorter  than  head.  Barbel  longer  than  head }  humeral  process  very 
rugose.    Nense  Eiver,  North  Carolina. 

(Amiurue  niveiventrie  Cope,  Proc.  Amer.  Phil.  Soo.  1870,  486 :  Amiurtu  niveivmtria  Jor- 
dan, L  o.  83.) 
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106*  !•  lacustris  (Walbaum)  J.  &,G,—CaUfi8hoflhe  Lakes;  Great  Fork-tailed  Cat; 
^       '    MwHimppi  Cat ;  Florida  Cat ;  Flannel-mouth  Cat, 

y  Olivaceous  slaty,  growing  darker  with  age;  sides  pale,  without  dark 
spots ;  anal  dusky  edged.  Body  rather  stouter  than  in  J.  punctattis. 
Head  much  broader,  lower,  and  more  depi*essed  than  in  I.  pmictatusj 
its  greatest  width  five-sixths  its  length.  Interorbital  space  somewhat 
more  than  half  the  length  of  head.  Width  of  the  mouth  about  half 
head.  Eye  ihoderate,  wholly  in  front  of  middle  point  of  head.  Top  of 
head  covered  with  a  thicker  skin  than  in  punctatm^  so  that  the  bones 
are  nearly  concealed.  Upper  surface  of  hfead  quite  flattish,  so  that  the 
eyes  are  much  nearer  the  upper  than  the  lower  surface  of  the  head. 
Barbels  long,  all  black,  the  maxillary  barbel  reaching  beyond  head. 
Humeral  process  very  short  and  blunt,  covered  by  skin,  a  little  more 
than  one-third  the  length  of  the  pectoral  spine.  Caudal  deeply  forked, 
the  upper  lobe  rather  longer  and  narrower  than  the  lower.  Dorsal  a 
little  nearer  snout  than  adipose  fin.  Head  4  in  length ;  depth  5.  Dis- 
tance to  dorsal  spine  2|.  Anal  base  as  long  as  head.  D.  I,  5 ;  P.  I,  9 ; 
A.  25.  British  America  to  Florida  and  Texas ;  abundant  in  all  large 
bodies  of  water.  One  of  the  largest  of  the  cat-fishes,  reaching  a  weight 
of  100  pounds. 

(  f  Gadus  lacustria  Walbaum,  Artedi  Pise.  1792,  144 :  tPimelodus  horealis  Richardson, 
Fauna  Bor.-Amer.  Fish.  135:  tAmiurus  horcalU  Giinther,  v,  100:  Pimclodua  itf^ri- 
cans  Lo  Sneur,  M6m.  Mus.  v,  153,  1819:  AmiuruB  fit^ricaiM  Jordan,  L  c.  83:  Amiurus 
borealis  Jordan,  1.  c.  84.) 

hhb.  Anal  fin  very  long,  of  35  rajs. 

lOY.  I*  ponderosas  (Bean)  J.  &,  G. — Great  Cat-fish, 

Bluish  slate  above,  whitish  below.  Form  of  I.  UtcnstriSj  but  the 
body  deeper  and  the  head  and  mouth  broader.  Greatest  depth  3^  in 
length.  Head  3% ;  its  width  4J.  Dorsal  nearer  snout  than  adipose  fin. 
Caudal  fin  not  deeply  forked.  P.  1, 11^  A.  35.  (Bean.)  Mississippi 
River  (Saint  Louis).  Probably  the  largest  of  the  cat -fishes,  the  original 
type  5  feet  in  length  and  weighing  150  pounds. 

( Amiurue  ponderoeua  Be&iij  Proc.  U.  S.  Nat.  Mus.  ii,  286,  1879.) 

aa.  Bony  bridge  from  occiput  to  dorsal  fin  complete  and  continuons. 
d.  Anal  moderate,  its  rays  24-30,  its  base  3|-4  in  length  of  body. 

10§.  I.  punctatas  (Raf.)  Jor.^Channel  Cat;  White  Cat, 

Color  light  olivaceous  above,  the  sides  pale  or  silvery,  and  almost 
always  with  irregular  small,  round,  dark  spots.  Fins  often  with  dark 
edgings.  Body  rather  long  and  slender,  the  back  little  elevated. 
Head  rather  small,  narrow,  convex  above^  so  that  the  eye  is  little 
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nearer  the  upper  than  the  lower  outline.  Eye  large,  the  middle  point 
of  the  length  of  the  head  being  near  its  posterior  margin.  Mouth 
rather  small.  Barbels  long.  Spines  long.  Skin  thin.  Humeral  pro- 
cess long  and  slender,  more  than  half  the  length  of  the  pectoral  spine, 
which  is  strongly  serrated  behind.  Head  4;  depth  5.  Anal  25-29. 
Eivers  of  the  Southern  and  Western  States,  from  Montana  to  Ver- 
mont, Mexico,  and  Georgia ;  generally  abundant  in  the  channels  of  the 
larger  streams.    It  reaches  a  weight  of  20-25  pounds.    Variable. 

(SUunu  punctattts  Rat  Amer.  Month.  Mag.  1818,  359;  Jordan,  1.  c.  76:  Pimelodu9 
cofrulesceM  Raf.  Ichth.  Oh.  63:  Pimelodua  caudafurcatus  Le  Sneur,  M<Sm.  Mas.  v,  152: 
Amiurus  caudafurcatus  Giinther,  v,  102 :  Pimelodus  furcifer,  gracilis,  vulpeSy  oUvaceuSj 
Itoughif  megalopsj  graciosus,  hammondiy  notatus,  etc.  Auct. :  Ictalurus  beadlei  and  simp- 
9oni  GUI :  Ichthalurua  robustus  Jordan,  I.  o.  76.) 

id.  Anal  fin  very  long,  its  rays  32-34. 

100.  I.  finreatas  (Cuv.  &  Yal.)  Gill. 

Color  silvery,  plain  or  somewhat  spotted.  Anal  fin  extremely  elon- 
gate, its  base  nearly  one-third  the  length  of  the  body  (without  caudal) ; 
its  rays  32-34  in  number.  Eye  small,  wholly  anterior,  the  middle  of 
the  head  being  entirely  behind  its  posterior  margin.  Head  small,  about 
4J  in  length ;  depth  4  in  adults  to  6.J  in  younger  specimens  Slope  from 
dorsal  to  snout  somewhat  concave,  especially  in  adults.  Pectoral  spine 
rather  long;  humeral  spine  stout,  shortish,  not  reaching  middle  of 
pectoral  spine.  Skin  thin.  Size  rather  small.  Ohio  to  Iowa  and 
Texas ;  not  very  common. 

(Pimelodus  furcatus  Cuv.  &  Val.  xv,  136,  1840 :  Amiurus  furcaius  Giinther,  v,  103 . 
Jordxuiy  I.  c.  75.) 

5Y* — ABIUS  Cuvier  &  Valenciennes. 

Sea  Cat-fish. 

(Cavier  &.  Valenciennes,  Hist.  Nat.  Poiss.  xv,  53, 1840:  type  Pimelodus  arius  Buchanan.) 

Body  more  or  less  elongate,  subterete.  Head  subconical,  armed  with 
a  bony  shield  above,  behind  which  are  usually  two  others,  the  posterior 
at  the  base  of  the  dorsal  spine.  Skull  with  a  fontanelle.  Mouth  not 
large,  the  upper  jaw  the  longer.  Teeth  villiform  or  granular,  in  a  band 
in  each  jaw.  Teeth  in  one  or  two  patches  each  on  the  vomer  and  pala- 
tines, all  of  them  sometimes  confluent  into  one  band.  Barbels  6  (the 
nostrils  without  barbel),  close  together,  the  posterior  with  a  valve. 
Eyes  with  a  free  orbital  margin.  Dorsal  fin  short,  in  front  of  the  ven- 
trals,  with  a  pungent  spine  and  7  rays.  Adipose  fin  well  developed, 
posteriorly  free.  Caudal  fin  deeply  forked.  Anal  fin  short.  Pectorals 
each  with  a  spine.    Ventral  rays  6.    Skin  smooth,  naked,  except  on  the 
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occipital  and  nuchal  regions,  which  are  armed  with  bony  bucklers. 
Marine  cat-fishes.  Species  very  numerous  in  the  tropical  seas.  This 
group  has  been  divided  into  many  genera,  the  value  of  which  we  are 
unable  to  determine.  Our  common  species  is  not  a  typical  Arius,  but  the 
genus  to  which  it  belongs  has  not  been  proi)erly  defined.  (From  Ari 
ga{fora^  the  Bengalese  name  of  the  typical  species.) 

a.  Teeth  all  villiform,  in  a  largo  rounded  patch  on  each  palatine  and  a  small  one  on 
each  side  of  the  vomer,  these  patches  aU  distinct;  posterior  bnckler  smaU. 
{Ariopsie*  Gill.) 

IIO*  A.  felis  (Linn^)  J.  <&  G.— Sea  Cat-fish. 

Steel-blue,  sides  and  belly  silvery.  Body  rather  elongate,  not  com- 
pressed, tapering  Into  the  slender  tail.  Head  subconic,  depressed,  flat- 
tish  above.  Maxillary  barbel  nearly  as  long  as  the  head.  Mouth  small. 
Eye  moderate,  just  in  front  of  the  middle  of  the  head.  Gill  membranes 
broadly  united,  partly  joined  to  the  isthmus,  forming  a  narrow,  free  fold 
across  it.  A  small,  bony,  granulated  buckler,  broader  than  long,  in  front 
of  base  of  dorsal  spine ;  then  a  much  larger  nuchal  shield  with  a  me- 
dian keel,  and  a  still  larger  occipital  shield  with  a  median  furrow.  A 
low  fleshy  keel  along  the  back.  Humeral  process  nearly  half  the  length 
of  the  pectoral  spine.  Caudal  deeply  forked,  the  upper  lobe  the  longer. 
Head  3| ;  depth  5.  D.  I,  7,  its  spine  not  filamentous,  serrate  in  front ; 
P.  I,  6;  A.  16.  L.  24  inches.  Cai>e  Cod  to  Florida;  common  south- 
ward. 

(Silurus  felis  Linn^,  Syst.  Nat. :  Arius  milherii  Cuv.  &  Val.  xv,  74 :  Ariua  milberti 
GUnther,  V,  155.) 

1 1 1.  A.  eqiiestris  Baird  &  Girard. 

Similar,  but  with  the  spines  higher  and  the  maxillary  barbels  much 
longer,  reaching  to  the  middle  of  the  pectorals.  Pectorals  reaching  to 
last  ray  of  dorsal.  Dentition  and  character  of  the  cephalic  bucklers 
undescribed.  Head  4.  D.  I,  7;  A.  16;  P.  I,  9.  Coast  of  Texas;  a 
doubtful  species. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  26;  GUnther,  v.  173.) 

5§.— JBLURICHTHTS  Baird  <&  Girard. 

Sea  Cat-fishes. 

(Ailurichihys  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  I8r>4,26:  type  Silurtis  man- 
nus  Mitchill.) 

Body  rather  elongate,  little  compressed.  Head  depressed,  broad 
above.  Mouth  large,  the  upper  jaw  the  longer.  Teeth  all  villiform ;  those 
on  the  vomer  and  palatines  forming  a  more  or  less  perfectly  crescent- 

*  Ariopeis  et  Notarius  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1^63, 171 :  type  AHus  milberU 
C.  &  V.    {AHmb;  wlfic,  appearance.} 
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shaped  band.  Barbels  4.  Maxillary  barbels  band-like,  very  long.  Chin 
with  two  short  barbels.  Nostrils  close  together,  the  posterior  with  a 
valve;  nuchal  region  with  a  granulated,  bony  buckler.  Fontanelle 
large,  well  forward.  Dorsal  fin  short,  in  front  of  the  ventrals,  witli  I 
sharp  spine  ai^d  7  rays.  Pectorals  with  a  similar  spine ;  both  pectoral 
and  dorsal  spines  ending  in  a  long,  striated,  band  like  filament.  Adipose 
fin  moderate,  free  behind.  Caudal  fin  widely  forked.  Anal  moderate 
or  rather  long.  Ventral  rays  6.  Gill  membranes  somewhat  connected. 
Tropical  waters  of  America;  the  species  all  marine.  (aUoopoq^  cat; 
ixebq,  fish.) 

119*  2^.  martnus  (Mitcbill)  6.  <&  G.—Sea  Cat-fish;  Gaff-top-saih 

Dusky  bluish,  silvery  below.  Head  rather  short  and  broad,  rounded 
Ateriorly.  Eye  rather  large,  low,  anterior.  Occipital  buckler  subtrian- 
gular,  tapering  behind.  Maxillary  barbels  extending  about  to  the  end  of 
the  pectoral  spine.  Pectoral  spine  longer  than  the  dorsal  spine,  two- 
thirds  the  length  of  the  head,  its  filament  reaching  the  vent.  Dorsal 
filament  reaching  adipose  fin.  Upper  lobe  of  caudal  much  the  longer. 
Anal  fin  falcate.  Band  of  palatine  teeth  nearly  continuous.  Head  44- 
D.  I,  7 ;  A.  23 ;  P.  1, 12 ;  B.  6 ;  Vert.  20  +  30.  Cape  Cod  to  Mexico ; 
common  southward. 

{SUunu  maHnwiUxiQhmy  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1,433;  GUnther,  v,  178.) 

Oeder  l-plectospondyli. 

{Tihe  Plectospondylotis  Fishes.) 

Physostomous  fishes  with  the  parietals  broad,  distinct ;  pterotic  nor- 
mal; symplectic  present;  opercular  bones  all  present;  no  interclavi^ 
cles,  and  the  four  anterior  vertebrae  much  modified  and  with  ossicula 
anditus.  This  group  consists  principally  of  fresh-water  fishes,  and  in- 
cludes about  six  families.  Two  strongly  marked  divisions  are  included 
in  it,  the  one  the  suborder  JEventognathi  of  Professor  Gill,  and  the  other 
the  Characins,  referred  by  Professor  Gill  to  the  Isospondyli,  The  Chara- 
cins  resemble  the  Isospondyli  in  general  appearance  and  in  the  structure 
of  the  pharyngeals,  but  differ  in  the  modification  of  the  anterior  ver- 
tebrse.     {nXexrdqj  joined  together ;  <r7:ovduXo<:j  vertebrae.) 

,  ANALYSIS  OF  FAMILIES  OF  PLECT09P0XDYLI. 

*  Brftin  case  prodaced  between  orbits ;  basis  cranii  simple ;  only  two  8nx>erior  pharyn- 
geal bones;  lower  pharyngeals  falciform,  parallel  with  the  gill-arches ;  jaws 
toothless.    {Eveniognathi,*) 

•  tv,  well ;  iifTo^f  within ;  yvdOo^,  jaw.  ^ 
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a.  Basal  branchihyals  2;  pharyngeal  teeth  nnmeromi,  pectinate;   maxillaricR 

forming  part  of  the  margin  of  the  upper  jaw Catostomid^,  30. 

aa.  Basal  branchihyals  3 ;  pharyngeal  teeth  few ;  margin  of  npper  jaw  formed  by 

premaxillaries  alone CYPRiNiDiE,  31. 

•*  Brain  case  not  produced  between  orbits ;  basis  cranii  double,  sometimes  with  mus- 
cular canal ;  4  to  1  superior  pharyngeal  bones ;  lower  pharyngeals  not  falci- 
form; 3  basal  branchihyals ;  teeth  iu  jaws  often  present.     {Chara^Hni.) 

Characinid-«,  32. 

Family  XXX.— CATOSTOMID^. 

{The  Suckers.) 

Body  oblong  or  elongate,  usually  more  or  less  compressed.  Head 
more  or  less  conoid.  Opercles  normally  developed.  Nostrils  double. 
No  barbels.  Mouth  large  or  small,  usually  protractile  and  with  fleshy 
lips.  Margin  of  upper  jaw  formed  in  the  middle  by  the  small  premax- ' 
illaries,  and  on  the  side  by  the  maxillaries.  Jaws  toothless.  Lower 
pharyngeal  bones  falciform,  armed  with  a  row  of  numerous  comb-like 
teeth.  Brancliiostegals  3.  Gill  membranes  more  or  less  united  to  the 
isthmus,  restricting  the  gill-openings  to  the  sides.  Gills  4,  a  slit  be- 
hind the  fourth.  Pseudbbranchiae  present.  Scales  cycloid,  large  or 
small.  Lateral  line  decurved,  sometimes  wanting.  Head  naked.  Fins 
not  scaly.  Dorsal  fin  comparatively  long  (of  11-50  rays),  without  true 
spine.  Anal  fin  short.  Caudal  fin  more  or  less  forked.  Yentrals  ab- 
dominal, with  about  10  rays.  Pectoral  fins  placed  low,  without  spine. 
No  adipose  fin.  Belly  not  serrated.  Alimentary  canal  long.  Stomach 
simple.  No  pyloric  coeca.  Air-bladder  large,  divided  into  two  or  three 
X>arts  by  transverse  constrictions,  not  surrounded  by  a  bony  capsule. 
Genera  14  or  fewer  5  species  about  60 ;  inhabiting  the  fresh  waters  of 
North  America,  two  species  in  Eastern  Asia.  They  are  not  much  valued 
as  food  fishes,  the  flesh  being  flavorless  and  full  of  small  bones. 

{CyprinidcBy  group  Catostomina  GUnthcr,  vii,  1^24.) 

*  Dorsal  fin  elongate,  its  developed  rays  25-50  iu  number ;  air-bladder  in  two  parts, 
t  Fontanelle  present ;  body  ovate ;  scales  large.    (Bubalichthyince.) 
a.  Dorsal  rays  24-33. 
b.  Mouth  large,  terminal,  protractile  forwards ;  lips  thin  ;  pharyngeal  bones  and 

teeth  weak Ictiobus,  59. 

bb.  Mouth  smaller,  inferior,  protractile  downwards, 
c.  Pharyngeal  bones  strong,  the  teeth  comparatively  coarse  and  large,  in- 
creasing in  size  downwards Bubalicutiiys,  CO. 

oc.  Pharyngeal  bones  narrow,  with  the  teeth  thin  and  weak. .  Carpiodks,  01. 

t^  Fontanelle  obliterated  by  Ihe  union  of  the  parietal  bones ;  body  elongate.    (  Cyclep- 

tince.) 
d.  Mouth  small,  inferior,  with  thick  papillose  lips;  scales  rather  small. 

Cycleptus,  C2. 
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••  Dorsal  fin  short,  with  10-18  rays.    (Catoatomince,) 
e.  Air-bladder  in  two  parts. 
/.Lateral  line  complete  and  continuons;  scales  small,  55-115  in  the 
lateral  line. 

q,  Fontanelle  none Pantostbus,  63. 

gg.  Fontanelle  present. 
h.  Mouth  inferior,  small,  with  thick  papillose  lips. 

Catostomus,  64. 
hh.  Mouth  very  large,  terminal,  oblique ;  lips  thin  and  nearly  smooth. 
t.  Pharyngeal  bones  moderate,  with  teeth  of  medium  size. 

CHA8MI8TES,  65. 

ii.  Pharyngeal  bones  slender,  with  very  numerous,  minute  teeth. 

LiPOMYZON,  66. 

ff.  Lateral  line  interrupted  or  wanting;  scal^  large  (40-^  in  a  longi- 
•  tudinal  series). 

g.  Lateral  line  entirely  wanting Erimyzon,  67. 

gg.  Lat'eral  line  more  or  less  developed Minytrem a,  68. 

ee.  Air-bladder  in  three  parts;  fontanelle  present;  scales  large;  lateral 

line  complete. 
j.  Month  normal,  the  lower  lip  entire  or  merely  lobed. 

k.  Pharyngeal  bones  moderate,  the  teeth  compressed,  grad- 
ually larger  downwards;  mouth  moderate  or  smali,  the 

lips  usually  plicate Moxostoma,  69. 

kk.  Phaiyngefld  bones  very  strong,  with  the  lower  teeth  much 
enlarged,  subcylindrical  and  truncate,  the  teeth  of  the 
upper  part  of  the  bone  small  and  compressed ;  mouth  large, 
somewhat  oblique,  with  very  thick  lips. 

Placopharynx,  70. 
jf.  Mouth  singular,  the  upper  lip  not  protractile,  greatly  en- 
larged, the  lower  lip  developed  as  two  separate  lobes, 
pharyngeal  bones  and  teeth  ordinary Quassilabia,  71. 

50.— ICTIOBUS  Rafinesque. 

Buffalo-fishes. 

(Bafinesqne,  Ichth.  Oh.  1820,  55:  type  Aniblodan  huhalus  Raf.) 

Head  very  large  and  strong,  wide  and  deep ;  its  length  3J-3|  in  that 
of  the  body ;  its  upper  surface  broad  and  depressed.  Eye  moderate, 
wholly  anterior  in  position,  the  middle  of  the  head  being  entirely  behind 
it;  suborbital  bones  proportionately  narrow.  Fontanelle  large,  well 
open.  Oi)ercular  apparatus  largely  develox)ed;  the  subox)erculum 
broad ;  the  operculum  broad,  strongly  furrowed.  Mouth  very  large  for  a 
sucker,  terminal,  protractile  forwards;  the  middle  of  the  premaxillaries 
nearly  on  the  line  of  the  middle  of  the  eye ;  the  posterior  edge  of  the  maxil- 
lary extending  about  to  the  line  of  the  nostrils.  Mandible  very  strong, 
oblique,  placed  at  an  angle  of  45^  or  more  when  the  mouth  is  closed,  its 
posterior  end  extending  to  beyond  opposite  the  front  of  the  eye,  its 
length  a  little  less  than  one-third  that  of  the  head.  Lips  very  little  de- 
veloped ;  the  upper  narrow  and  smooth,  scarcely  appreciable ;  the  lower 
narrow,  rather  full  on  the  sides,  but  reduced  to  a  narrow  rim  in  front, 
BolL  Kat.  Mus.  No.  16 8 
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• 

entirely  destitute  both  of  papill»  and  plicsB.  Jaws  without  cartilagi- 
nous sheath.  Muciferous  system  of  head  well  develoi)ed.  Isthmus  nar- 
row. Pharyngeal  bones  rather  weak,  the  outer  surface  of  the  arch 
standing  outwards  and  presenting  a  porous  outer  margin.  The  pedun- 
cle of  the  symphysis  is  much  longer  proportionally  and  more  pointed 
than  in  Carpiodes  and  Buhalichthys.  The  teeth  are  very  numerous,  small, 
thin,  and  compressed  as  in  Carpiodes^  but  the  lower  ones  are  gradually 
larger  than  the  upper  ones.  Their  inner  edge  is  slanting  outwards, 
and  not  uniformly  arched  as  in  Bubalichthys^  or  truncate  as  in  CycleptuH, 
the  innermost  margin  rising  somewhat  in  the  shape  of  a  projecting  cusp. 
Gill-rakers  of  anterior  arch  long  and  slender  above,  becomitig  shorter 
downwards.  Body  heavy,  robust,  not  especially  arched  above  nor 
greatly  compressed,  the  form  somewhat  elliptical;  the  depth  2J-3.J  in 
the  length  of  the  body.  Scales  large,  thick,  nearly  equal  over  the  body, 
their  posterior  edges  somewhat  serrate;  the  lateral  line  well  developed, 
but  not  as  distinct  as  in  CarpiodeSj  slightly  decurved  anteriorly ;  the 
number  of  scales  in  its  course  36-42 ;  13-15  in  a  transverse  series  from 
dorsal  to  ventrals.  Dorsal  fin  with  an  elongate  basis,  its  number  of 
rays  25-30 ;  anterior  rays  somewhat  elevated,  their  length  about  half 
that  of  the  base  of  the  fin.  Caudal  not  much  forked.  Anal  fin  not 
much  elevated,  its  rays  about  9  in  number.  Pectorals  and  ventrals 
moderate,  the  latter  with  about  10  rays.  Sexual  peculiarities,  if  any,  un- 
known. Coloration  dark,  not  silver3\  Air-bladder  with  two  chambers. 
Size  very  large.    A  single  species  known.    (^;^^t»<?,  fish ;  /3wDc,  buftalo.) 

113.  I.  bubalus  (Raf.)  Ag.—Red^mau^  Buffalo-fish, 

Body  robust,  moderately  compressed,  the  outline  somewhat  elliptical, 
but  the  back  rather  more  curved  than  the  belly;  depth  24-3^  in  length. 
Head  very  large  and  thick,  3^  in  length  of  body.  Opercular  apparatus 
very  strong,  the  operculum  itself  forming  nearly  ♦alf  the  length  of  the 
head.  Scales  very  large.  Developed  rays  of  the  dorsal  27-29 ;  anal  rays 
9 ;  ventrals  10.  Scales  7-37  to  41-6.  Coloration  dull  brownish  olive, 
not  silvery.  Fins  dusky.  Size  very  large ;  reaches  a  length  of  nearly 
3  feet  and  a  weight  of  20-30  pounds.  Mississippi  Valley;  generally 
abundant  in  the  larger  streams. 

(Amhlodon  huhalus  Raf.  Joum.  Pbys.  1818,  421 ;  Agonsiz,  Amer.  Jonrn.  Sci.  Arts,  1854, 
19G :  Sderognathus  cyprinella  C.  &  V.  Hi»t.  Nat.  Poiss.  1844,  477 :  ^Ichikyohta  cyanellua 
Noldon,  Bull.  111.  Mils.  Nat.  Hist,  i,  49 :  Ichthyohus  hubalu8  Jordan,  Bull.  U.  S.  Nat. 
Mus.  xii,  214:  Sderognathus  cyprinella  GHnther,  vii,  24.) 

*  See  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  207.  There  has  been  perhaps  a  confusion 
among  Mr.  Nelson's  types  of  this  species.    One  sent  by  him  to  us  is  an  lotiohuti. 
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60.— BUBAI^ICHTHTS  Agafislsi. 
Buffblo-fishes. 

(Agassiz,  Amer.  Joum.  Sci.  Arts,  1855, 192 :  type  Carpiodt'S  urus  Ag.) 

Head  moderate  or  rather  large  deep  and  thick,  its  superior  outline 
rapidly  rising ;  its  length  about  4  in  that  of  the  body.  Eye  moderate, 
median  or  rather  anterior  in  position.  Suborbital  bones  comparatively 
naiTow.  Fontanelle  always  present  and  widely  open.  Mouth  moderate 
or  small,  more  or  less  inferior;  the  mandible  short,  little  oblique,  or 
typically  quite  horizontal ;  the  mandible  less  than  one-third  the  length 
of  the  head ;  the  premaxillaries  in  the  closed  mouth  below  the  level  of 
the  lower  part  of  the  orbit.  Lips  rather  thin,  thicker  than  in  IctwbuSy 
the  upi>er  protractile,  narrow,  plicate,  the  plicae  sometimes  broken  up 
into  granules;  lower  lip  comparatively  full  (for  a  buffalo-fish),  faintly 
plicate,  the  plicae  broken  up  into  granules,  the  lower  lip  having  the  gen- 
eral f|"®^^P^^  form  seen  in  Carpiodes,  Jaws  without  cartilaginous 
sheath.  Muciferous  system  well  developed.  Opercular  apparatus  well 
develoi)ed,  but  less  so  than  in  Ictiobv^;  the  operculum  strongly  rugose; 
isthmus  moderate.  Pharyngeal  bones  triangular,  with  large  teeth, 
which  increase  in  size  from  above  downwards.  Teeth  compressed,  their 
grinding  edge  blunt,  slightly  arched  in  the  middle,  and  provided  with  a 
httle  cusp  along  the  inner  margin,  which  is  hardly  detached  from  the 
crown,  and  does  not  rise  above  the  surface.  Gill-rakers  of  anterior  arch 
Blender  and  stiff  above,  growing  shorter  downwards.  Body  ovate  or 
oblong;  the  dorsal  outline  more  or  less  arched;  the  sides  of  the  body 
compressed ;  the  ventral  outline  curved  also,  but  to  a  less  degree.  Scales 
very  large,  about  equal  over  the  body,  their  posterior  outlines  some^^hat 
serrate.  Lateral  line  well  developed,  nearly  straight,  with  35-42  scales ; 
12-14  in  a  cross-series  from  ventrals  to  dorsal.  Dorsal  fin  beginning 
near  the  middle  of  tbe  body,  somewhat  in  advance  of  the  ventrals;  its 
anterior  rays  elevated,  their  height  about  equal  to  half  the  base  of  the 
fin,  the  number  of  rays  in  the  dorsal  fin  ranging  from  25  to  30.  Caudal 
fin  well  forked,  the  lobes  about  equal,  not  falcate.  Anal  fin  compara- 
tively long  and  rather  low,  of  8  or  9  developed  rays.  Ventrals  moder- 
ate, 10-rayed.  Pectorals  rather  short  Sexual  peculiarities,  if  any,  un- 
known. Coloration  dull  dark  brown,  nearly  plain,  not  silvery.  Fins  oli- 
vaceous or  more  or  less  dusky.  Air-bladder  with  two  chambers.  Size 
quite  large.    This  genus  is  closely  related  to  IctiobtiSy  differing  only  in 
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the  somewhat  stronger  teetb.  The  two  genera,  with  perhaps  Carplodcs 
also,  should  probably  be  reunited.  Three  species  are  known,  two  in  the 
United  States  and  a  thii-d  in  Central  America.*    {^oopaXoqj  buffalo; 

ixOd<;,  fish.) 

114.  B«  urns  Xg^—Big-moufhed  Buffalo, 

Body  much  less  elevated  and  less  compressed  than  in  B.  alfuSy 
the  back  not  at  all  carinated ;  axis  of  body  above  ventrals  abcut  at  the 
lateral  line,  and  but  very  little  farther  from  the  dorsal  outline  than  from 
the  ventral  5  depth  3-34  ^^  length.  Head  very  stout,  strongly  trans- 
vei-sely  convex,  thicker,  larger,  and  less  pointed  than  in  the  other, 
about  4  in  length.  Eye  about  equal  to  snout,  5^  in  head,  much  smaller 
than  in  B.  alius.  Mouth  large,  considerably  oblique,  opening  well  for- 
wards. Mandible  longer  than  eye.  Premaxillary  somewhdit  below  sub- 
orbital. Dorsal  fin  lower  and  less  rapidly  depressed  than  in  the  next, 
the  longest  ray  scarcely  half  the  length  of  the  base  of  the  fin.  Anal  fin 
rounded ;  its  rays  not  rapidly  shortened  5  the  middle  ones  not  much 
shorter  than  the  longest.  Colors  very  dark;  fins  all  black.  Scales 
8-41-7;  D.  30;  A.  10.    Mississippi  Valley ;  in  the  larger  streams. 

(Carpiodes  urus  Agassiz,  Amer.  Joum.  Sci.  Arts,  1854,  355:  Buhalichthys  urus,  niger, 
et  honasus  AgaBsiz,  Amer.  Jouru.  Sci.  Arts,  1855, 193-195;  Jordan,  L  c.  209.) 

/* 
115«  B«  altns  Nelson. — Small-mouthed  Buffalo, 

Body  considerably  elevated  and  compressed  above ;  the  dorsal  region 
subcarinate ;  belly  thicker ;  depth  2 J-2f  in  length ;  axis  of  body  above 
the  ventrals,  below  the  lateral  line,  and  nearly  twice  as  far  fix)m  the  back 
as  from  the  belly.  Head  moderate,  triangular  in  outline  when  viewed 
from  the  side,  4  in  length.  Eye  equal  to  snout,  4-5  in  length  of  head, 
much  larger  than  in  B.  urns.  Mouth  quite  small,  notably  smaller  and 
more  inferior  than  in  B.  urns.  Mandible  about  equal  t^o  eye.  Dorsal 
fin  elevated  in  front  and  rapidly  declined,  the  highest  ray  reaching 
much  beyond  the  middle  of  the  fin,  the  seventh  ray  about  half  the 
length  of  the  third  or  longest.  Anal  rays  rapidly  shortened  behind,  the 
middle  rays  much  shorter  than  the  first  long  ones.     Scales  8-39-6; 

*B.  meridionalis  (Giinther)  Jordan.  Mouth  small,  inferior,  slightly  corrugated. 
Depth  3i-3i  in  leni;th.  Head  4-4|,  not  much  longer  than  high,  l^yo  rather  email, 
one-fifth  of  the  length  of  the  head  and  two-fifths  that  of  the  snout.  Suborbitals  nar- 
row. Anterior  dorsal  rays  not  much  produced,  shorter  than  the  head.  Caudal  forked. 
Origin  of  ventral  vertically  below  the  fourth  dorsal  ray.  Pectoral  fin  not  extending 
to  ventrals.  There  are  5  longitudinal  series  of  scales  between  the  lateral  line  and 
the  root  of  the  ventral.  Coloration  uniform.  Scales  7-38-7 ;  D.  29 ;  A.  10.  Rio  Usu- 
macinta,  Guatemala.    {Gunther.')    (Sclerognathus  meridionalia  Giinther,  vii,  23.) 
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D.  29 ;  A.  10 ;  V.  10.    Coloration  paler ;  the  lower  jBLns  slightly  dusky. 
Mississippi  Valley  and  southward;  generally  abundant. 

{Caioetomus  huhalua  Kirtland,  Rep.  Zool.  Ohio,  1838,  168,  not  of  Rafinesqne:  Buba- 
lichthya  hubalus  Agassiz,  Amer.  Journ.  Sci.  Arts,  1855, 195 :  Buhalichfhys  buhalus  Jordan, 
1.  c.  200:  Sclerognaihvs  urus  Giinther,  *vii,22;  B.  alius  Nelson  MSS.  in  Jordan,  Proc. 
Acad.  Nat.  Sci.  Pbila.  1877,  73;  apparently  the  oldest  tenable  name,  certainly  belong- 
ing to  the  species.) 

61.— CARPIODES  Bafinesque. 

Carp  Suckers. 

{SclerognathttB  Valenciennes.) 
(Rafinesqne,  Ichth.  Oh.  1820,  56:  type  Catostomus  cyprinus  Le  Sueur.) 

Head  comparatively  short  and  deep,  sometimes  conic,  sometimes 
blunt;  its  length  ranging  from  3Jto5  in  that  of  the  body;  its  upper 
surface  always  rounded.  Eye  moderate,  median  or  anterior  in  posi- 
tion. Suborbital  bones  well  developed,  their  depth  about  half  that  of  the 
fleshy  portion  of  the  cheek  below.  Fontanelle  always  present,  well  de- 
veloped. Mouth  always  small,  horizontal  and  inferior;  the  mandible 
less  than  one-third  the  length  of  the  head ;  the  lips  thin,  the  upper  pro- 
tractile, narrow,  the  lower  quite  narrow,  /^-shaped,  or  rather  f| -shaped, 
behind ;  both  lips  feebly  plicate  or  nearly  smooth,  the  plic8B  often  more 
or  less  broken  up.  Jaws  without  cartilaginous  sheath.  Muciferous 
system  moderately  developed.  Opercular  apparatus  well  developed;  v 
the  subopercle  broad ;  the  oi)erculum  in  the  adult  more  or  less  rugose. 
Isthmus  moderate.  Pharyngeal  bones  remarkably  thin  and  laterally 
compressed,  with  a  shallow  furrow  along  the  anterior  margin  on  the  in- 
side, and  another  more  central  one  on  the  outline  of  the  enlarged  sur- 
£a>ces.  Teetli  very  small,  compressed,  nearly  equally  thin  along  the 
whole  inner  edge  of  the  bone,  forming  a  fine,  comb-like  crest  of  minute 
serratures;  their  cutting  edge  rises  above  the  inner  margin  into  a 
prominent  point.  Gill-rakers  of  anterior  arch  slender  and  stiff  above, 
becoming  reduced  downwards.  Body  ovate  or  oblong ;  the  dorsal  outline 
more  or  less  arched;  the  ventral  outline  more  nearly  straight;  the  depth 
from  half  to  one-third  the  length ;  the  sides  compressed,  the  back  nota- 
bly so,  forming  a  sort  of  carina.  Caudal  peduncle  short  and  deep. 
Scales  large,  about  equal  over  the  body,  their  posterior  margins  slightly 
serrate;  lateral  line  well  developed,  nearly  straight,  with  34-41  scales; 
12-15  scales  in  a  cross-row  from  dorsal  to  ventrals.  Dorsal  fin  begin- 
ning near  the  middle  of  the  body,  somewhat  in  advance  of  ventrals, 
falcate;  its  anterior  rays  elevated  and  often  filamentous,  their  height 
ranging  from  ^  to  1^  the  length  of  the  base  of  the  fin ;  the  number  of 


118     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — IV. 

developed  rays  ranging  from  23  to  30.  Caudal  fin  well  forked,  the 
lobes  equal.  Anal  fin  comparatively  long  and  low,  emargiuate  (in 
males),  its  number  of  developed  rays  usually  8.  Ventrals  shortish, 
with  usually  10  rays.  Pectorals  short.  Sexual  peculiarities  little 
marked ;  in  some  species,  at  least,  the  males  in  spring  have  the  snout 
minutely  tuberculate.  Coloration  always  plain ;  pale  olivaceous  above, 
white  below,  but  hardly  silvery,  the  fins  all  partaking  of  the  color  of 
the  region  to  which  they  belong.  Air-bladder  with  two  chambers. 
Size  medium  or  rather  large.  Tliis  genus  is  very  close  to  Ictiobus  and 
Bubalichthys.  Its  species  are  numerous  and  very  difficult  to  determine. 
All  belong  to  the  United  States.    (Latin  carpiodes^  carp-like.) 

*  Dorsal  fin  with  the  anterior  rays  more  or  less  shortened^  their  length  one-half  to 
two-thirds  that  of  the  hase  of  the  fin;  muzzle  more  or  less  conic  and  pro- 
jecting, 
a.  Head  short,  4-5  in  length. 

116.  C.  carpio  (Baf.)  Jordan.— Carp  Sucker, 

Head  comparatively  short,  its  length  contained  4-5  times  in  the 
length  of  the  body.  Body  more  fusiform  than  in  the  others,  compressed, 
but  not  much  arched,  the  depth  2§-3  times  in  the  length.  Anterior 
rays  of  dorsal  short,  notably  thickened  and  osseous  at  base,  especially' 
in  the  adult;  the  tirst  ray  nearer  the  end  of  the  muzzle  than  the  base 
of  the  caudal  fin,  the  longest  ray  a  little  more  than  half  the  base  of  the 
fin;  caudal  moderately  forked.  Eye  medium,  anterior,  4J  in  head. 
Muzzle  short,  but  projecting  much  beyond  mouth.  D.  30 ;  Lat.  1.  36. 
Size  largest  of  the  genus.    Mississippi  Valley ;  generally  abundant. 

(Catoatomwt  carpio  Rafincsque,  Ichth.  Oh>  18^,56;  Jordan,  1.  c.  200:  Carpiodes  num- 
mifer  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,484.) 

oa.  Head  intermediate,  its  length  contained  ahout  4  times  (3|-4^)  in  that  of  hody ; 
anterior  rays  of  dorsal  not  thickened  at  hase. 

117.  €•  tuntldus  B.  &,  O.—Carp  Sucker. 

Body  elongate,  not  much  elevated ;  the  depth  2f  in  length.  Uead 
3|-4 ;  the  muzzle  prominent,  but  rather  bluntish.  Front  scarcely  con- 
cave above  eyes,  the  profile  forming  a  somewhat  uniform  curve.  Eye 
small,  nearly  6  in  head.  Anterior  rays  of  dorsal  moderately  elevated, 
less  than  three-fourths  the  length  of  the  fin ;  the  first  ray  nearly  mid- 
way between  snout  and  base  of  caudal.  Caudal  lobes  bhmt ;  subor- 
bitals narrow,  small.  Scales  6-37-5 ;  D.  24-27 ;  A.  8 ;  V.  10.  Ohio  to 
the  Eio  Grande  and  Upper  Missouri;  common.    Distinguished  from 
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the  preceding  by  the  ranch  smaller  eye.    This  description  is  based  ou 
specimens  from  Wabash  Eiver. 

(Carpiodca  cypnnus*  Jordan,  I.  c.  198:  Carpiodes  iumidus  Baird  &;  Girard,  Proc.  Aoad. 
Nat.  Sci.  Pliila.  1654,28:  Carpiodea  damalia  Girard,  Proc.  Acad.  Nat.  Sci.^lilla.  1856, 
170:  Carpiodca  grayi  Copo,  Proc.  Amer.  Phil.  Soc.  Phi  la.  1870,482.) 

118.  C*  thompsonl  Ag&sslz.—Lake  Carp, 

Body  stout,  short,  the  back  much  arched,  the  depth  2J  in  length. 
Head  4  to  4J  in  length,  the  muzzle  moderately  pointed.  Dorsal  rays 
considerably^  elevated,  two-thirds  as  long  as  base  of  fin.  Eye  small,  5J 
in  head.  Tip  of  lower  jaw  much  in  advance  of  nostrils,  maxillary 
reaching  line  of  orbit.  Anterior  suborbital  large,  deep,  roundish.  Ori- 
gin of  dorsal  about  midway  of  body.  Scales  rather  closely  imbricated, 
a-39  to  41-6  5  D.  27 ;  A.  7  5  V.  10.  Great  Lake  region ;  abundant.  Per- 
haps identical  with  the  preceding.  ^ 

(Agassiz,  Amer.  Jootq.  Sci.  Arts,  1855,  191 ;  Jordan,  1.  c.  198.) 
aaa.  Head  loug,  aboat  3|  in  length. 

1 19.  €•  bison  Agassiz. 

Head  long,  ycontained  about  3^  times  in  length  to  base  of  caudal. 
Muzzle  elongate-conic,  so  that  the  eye  is  nearly  median,  the  middle  of 
the  length  of  the  head  falling  in  front  of  its  posterior  margin.  Body  not 
much  arched,  depth  3  in  length.  Anterior  rays  of  dorsal  pretty  high, 
not  much  shorter  than  the  base  of  the  fin,  not  thickened  at  base.  Lips 
well  developed.  Eye  large,  4^  in  head.  Scales  7-4Q-5 ;  D.  27  ;  A.  7 ; 
V.  10.    Mississippi  Valley. 

(Agassiz,  Amer.  Joum.  Sci.  Arts,  1854,  356 ;  Cope,  Proc.  Amer.  Phil.  Soc.  Pliila. 
1870,  m\;  Jordan,  1.  c.  197.)  • 

**  Dorsal  fin  with  the  anterior  rays  very  mnch  elevated  and  attenuated,  about  equal- 
ling, or  more  usually  exceeding,  the  length  of  the  base  of  theiin. 

190.  C.  cyprinast  (Le  Sueur)  Aga8siz.—(^ut2Zdacik;  Spear-fiah;  Sail-fiah;  Skimhaok. 

Muzzle  conic,  projecting,  obtusely  pointed,  tip  of  the  mandible  reach- 
ing to  opposite  nostrils ;  maxillary  reaching  to  opposite  front  of  orbit. 
Anterior  suborbital  as  deep  as  long.  Head  3^  in  length.  Eye  large, 
3^^  in  length  of  head.  Body  much  arched  above,  the  depth  2^-2^ 
in  length.     First  ray  of  dorsal  usually  nearer  muzzle  than  base  of 


•  The  original  Cataatamua  cyprinua  was  described  from  tributaries  of  Chesapeake 
Bay.  It  cannot  be  the  present  species,  as  the  dorsal  is  described  and  ligured  as 
strongly  falcate  and  the  caudal  deeply  forked.  We  have  seen  no  specimens  from  the 
original  locality. 

t Possibly  two  or  three  species  are  here  included:  velifer,  with  the  antelior  dorsal 
rays  longer  than  the  fin ;  cyprinua,  with  them  somewhat  shorter ;  and  (Miiaanacrimka, 
with  a  blnnter  suont  and  the  dorsal  rays  very  long. 
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caudal.  Caudal  deeply  forked,  its  lobes  slender,  the  upper  the  longer. 
Scales  7-37-5 ;  D.  26  or  27.  Chesapeake  Bay  to  Mississippi  Valley  j 
generally  abundant. 

(f  Catastomus  cyprinua  Le  Snenr,  Jonm.  Acad.  Nat.  Sci.  Phila.  1817,  91 ;  Guntlior,  vii, 
12 :  Catostomua  velifer  Rafinesqae,  Ichth.  Oh.  18*20,  56 :  Carpiodes  velifer  Cope,  Proc. 
Amer.  Phil.  Soc.  Phila.  1870,  482 :  Carpiodes  velifer  Jordan,  L  c.  196 :  Carpiodes  cutisan- 
serinus  Copo,  Prob.  Amcr.  Phil.  Soc.  Phila.  1870,  481 :  Carpiodes  ciUisanserinus  Jordan, 
L  c.  196 :  Carpiodes  selene  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  41.) 

191.  C.  diflTormis  Cope. 

Muzzle  exceedingly  blunt,  so  that  the  anterior  edge  of  the  mandible  is 
in  line  with  the  anterior  rim  of  the  orbit,  and  the  maxillary  reaches  to 
the  anterior  edge  of  the  pupil.  Anterior  suborbital  deeper  than  long. 
Head  4  J  in  length.  Eye  quite  large,  3^-4  in  head.  Body  arched,  the 
depth  somewhat  less  than  half  the  length.  First  ray  of  dorsal  nearer 
muzzle  than  base  of  caudal.  Scales  6-35-4  5  D.  24 ;  A.  8 ;  V.  9.  Ohio 
Valley ;  not  common.    Perhaps  a  deformity  of  the  preceding. 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  480;  Jordan,  1.  0.  195.) 

63.— €¥CLEPTUS  Rafinesqne. 

Black  Horse. 

(Kafinesque,  Joum.  Phys.  Chim.  Hist.  Nat.  Paris,  1819,  421 :  type  Cycleptua  nigres- 
cens  Baf.  =  Catostomus  elongatus  Le  Sueur.) 

Head  very  small,  short  and  slender,  its  length  contained  G-7  times  iu 
that  of  the  body  5  its  upper  surface  rounded.  Eye  small,  behind  the 
middle  of  the  head ;  not  very  high  up,  its  length  OS  in  that  of  the  head. 
Suborbital  bones  small  and  narrow.  Fontanello  entirely  obliterated  by 
the  union  of  the  parietal  bcfties.  Mouth  small,  entirely  inferior,  over- 
lapped by  the  projecting  snout ;  the  upper  lip  thick,  i)endent,  covered 
with  3-5  rows  of  tubercles,  the  outer  quite  large,  the  inner  small  5  lower 
lip  moderate,  formed  somewhat  as  in  Catostomus^  but  less  full,  incise(£ 
behind.  Jaws  with  rudimentary  cartilaginous  sheath.  Muciferous  sys- 
tem not  greatly  developed.  Opercular  apparatus  not  greatly  devel- 
oped; the  operculum  smooth  and  narrow.  Isthmus  moderate.  Gill- 
rakers  moderately  long,  soft.  Pharyngeal  bones  strong ;  the  teeth  stout, 
increasing  in  size  downwards,  rather  wide  apart.  Body  elongate,  mod- 
erately compressed,  not  much  elevated ;  the  caudal  peduncle  long ;  the 
greatest  depth  contained  4-6  limes  in  length.  Scales  moderate,  about 
equal  over  the  body,  not  closely  imbricated,  with  wide,  exposed  sur- 
faces, the^number  in  the  lateral  line  from  55-GO,  and  about  17  in  a  trans- 
verse series  from  dorsal  to  ventrals.  Edges  of  scales  crenate.  Lateral 
line  well  developed,  nearly  straight.    Fins  rather  large,  dorsal  fin  be- 
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ginning  in  front  of  ventrals  and  ending  just  before  anal,  of  about  30  rays, 
strongly  falcate  in  front,  the  first  and  second  developed  rays  in  length 
more  than  half  the  length  of  the  base  of  the  fin,  the  rays  rapidly  short; 
ened  to  about  the  eighth,  the  length  of  the  remaining  rays  being  nearly 
uniform  and  all  short.  Caudal  fin  large,  widely  forked,  the  lobes  about 
equal.  Anal  fin  quite  small,  low,  of  7  or  8  developed  rays,  scaly  at  base. 
Ventrals  moderat  e,  with  10  rays.  Pectorals  elongate,  somewhat  fal 
cate.  Sexual  peculiarities  somewhat  marked ;  the  males  in  spring  with 
black  pigment;  the  head  then  covered  with  small  tubercles.  Air-blad- 
der with  two  chambers,  the  anterior  short,  the  posterior  elongate.  One 
species  known.  {xuzXoq^  round;  Aejrro?,  slender.  '^The  name  meani^ 
small  round  mouth." — Bafinesque.) 

199.  C*  elong^atns  (Lo  Sueur)  Ag. — Bluck  Horse;  Gourd-seed  Sucker;  Missouri 
Sucker;  SuckereU 

Depth  4-5  in  length ;  head  C-8^.  Eye  small,  6-7  in  length  of  head. 
Longest  dorsal  rays  a  little  longer  than  head.  Pectorals  rather  longer 
than  head.  Dorsal  rays  30  5  anal  7  or  8 ;  scales  9-56-7.  Coloration  very 
dark,  the  males  almost  black.  Size  large.  Length  of  adult  13-2^  feet. 
Mississippi  Valley;  rather  common.     A  singular  and  interesting  fish. 

(Catostomus  elongaius  Le  Sueur,  Joum.  Acad.  Nat.  ScL  Phila.  1817,  103:  Sclerogna- 
thus  elongatus  GUuther,  vli,  23;  Jordan,  1.  c.  189.) 

63.— PANTOSTJBIJS  Cope. 
Hard-headed  Suckers. 

(Cope,  Lieut.  Wheeler's  Expl.  W.  100th  Mor.  v,  673, 1876 :  type  Minomus  platyrhynchus 
Cope.) 

Head  moderate  or  rather  small,  4-5  times  in  lepgth  of  body,  flattish 
and  rather  broad  above,  anteriorly  somewhat  pointed.  Eye  rather 
small,  usually  behind  the  middle  of  the  head.  Suborbital  bones  narrow, 
as  in  Catostomus.  Bones  of  head  rather  thick,  the  two  parietal  bones 
firmly  united,  entirely  obliterating  the  fontanelle.  Mouth  rather  large, 
entirely  inferior ;  each  jaw  with  a  more  or  less  develoi>ed  cartilaginous 
sheath,  separable  in  alcohol,  essentially  as  in  Chondrostomaj  AcrochiltiSj 
and  related  genera.  Upper  lip  broad,  papillose,  with  a  rather  broad, 
firee  margin  and  2  or  more  series  of  tubercles.  Lower  lip  largely  devel- 
oped, with  an  extensive  free  margin  deeply  incised  behind,  but  less  so 
than  in  Catostomus.  Pharyngeal  bones  and  teeth  essentially  as  in  Catos- 
tomns.  Isthmus  quite  broad.  Body  generally  elongate,  subterete,  and 
little  compressed.  Scales  quite  small,  80-105  in  the  course  of  the  lat- 
eral line  and  30-35  in  a  cross-series  between  dorsal  and  ventrals,  usually 
BiOTe  or  less  reduced  in  size  and  crowded  forward,  as  in  Catostomus. 
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Lateral  line  well  developed,  straightish.  Tins  generally  rather  small. 
First  ray  of  dorsal  usually  about  midway  of  body,  its  rays  few,  9-12 
in  number.  Ventrals  inserted  rather  under  posterior  part  of  dorsal, 
their  rays  10  or  9.  Anal  short  and  high,  with  7  developed  rays.  Cau- 
dal rather  shallow-emarginate.  Pectorals  well  developed.  Air-blad- 
der with  two  chambers.  Size  rather  small.  Species  numerous  in  the 
Eocky  Mountain  region,     (tav,  all ;  oifziov^  bone.) 

•  Scales  moderate,  80-85  in  tlio  lateral  line. 

a.  Scales  siibcqual  over  the  body,  not  reduced  forwards. 

Id3.  P.  picbeias  (Baird  <&  Girard)  Jordan. 

•  Body  rather  stout,  subfusiform.  Head  slender,  rather  short,  4'^  in 
length.  Eye  5  in  head.  Ventrals  reaehing  nearly  to  vent.  Scales 
small,  scarcely  crowded  anteriorly,  80  in  the  lateral  line,  20-30  in  a 
cross-series.  Depth  4^  in  length.  Dorsal  midway  between  snout  and 
upper  caudal  rays.  Caudal  short,  emarginate.  Color  dark  brown, 
faintly  mottled;  sides  with  orange  in  the  males.  (Girard,)  Lake  Guz- 
man, Mexico. 

{Catostomus  pl^beiu8  Baird  &.  Girard,  Proc.  Acad.  Nat.  Scl.  Pliila.  1854,  28:  Catosto- 
mu9 pkbefus  GUntlier,  vii,  15;  Jordan,  1.  c.  184.) 

194.  P.  delphinus  Cope. 

"The  dorsal  outline  is  arched,  the  head  flat  above,  not  elevated  behind 
and  much  depressed  on  the  muzzle.  The  muzzle  is  wide  and  does  not 
project  iKjyond  the  upper  lip,  which  is  appressed  to  its  lower  face  and 
bears  four  rows  of  warts  5  its  smooth  commissural  part  is  narrow.  On 
the  lower  lip  the  tubercles  advance  nearly  to  the  commissure ;  this  lip 
is  deeply  emarginate  posteriorly.  The  eye  enters  the  length  of  the  head 
5  times,  2J  times  measuring  the  muzzle,  and  twice  the  interorbital  re- 
gion. Head  4§  times  in  length  to  end  of  caudal  basal  scales.  Scales  in 
SO  longitudinal  series,  between  dorsal  and  ventral  fins.  Ventrals  re- 
markably short,  extending  little  more  than  half  way  to  vent,  originat- 
ing under  i)osterior  third  of  dorsal.  Pectorals  well  separated.  Isthmus 
wide.  Color  above  blackish,  with  a  strong  inferior  marginal  shade  on 
the  lower  part  of  the  sides,  and  the  lighter  tint  above ;  a  brown  spot 
just  above  axilla  is  cut  off  fi'om  it  by  a  band  of  the  yellow  color  which 
covers  the  belly  and  head  below."    (Cope.)    Probably  from  Green  River. 

(Minomw  delphinus  Cope,  Haydeu's  Geol.  Surv.  Wyom.  Terr.  187:?,  436.) 

195.  P.  bardus  Cope. 

This  species  is  distinguished  by  its  very  short  head  and  marked  col- 
oration, resembling  in  that  respect  the  C.  guzmaniensut  of  Girard  5  with 
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this  species  it  has,  however,  nothing  else  in  common.  "Head  wide, 
muzzle  not  projecting  beyond  upper  lip;  latter  not  pendant,  with 
narrow,  smooth  commissure  and  3  or  4  rows  of  tubercles.  Lower 
lip  deeply  incised,  tubercular  to  near  inner  edge.  Eye  5.25  times  in 
length  of  head,  twice  in  interorbital  width.  Head  5  times  to  end  of 
basal  caudal  scales.  Form  stout.  Body  cylindric  anteriorly.  Dorsal 
fin  nearer  end  of  muzzle  than  end  of  caudal  scales.  Scales  of  body 
subequal,  in  30  longitudinal  rows  between  dorsal  and  ventral  fins, 
latter  originating  beneath  hinder  border  of  dorsal,  not  quite  reaching 
vent.  Pectorals  well  separated.  Isthmus  wide,  narrower  than  in  M,  deh 
pkinus.  Color  blackish  above;  a  broad  olive  band  from  upper  part  of 
opercular  bortler  along  ui)per  half  of  caudal  peduncle,  and  a  broad  black 
band  below,  narrowing  to  a  line  along  the  middle  of  the  peduncle ;  be- 
low yellowish,  a  band  of  the  same  cutting  off  a  blackish  area  above  the 
axilla,  as  in  the  last  species."  {Cope.)  Probably  from  Green  Eiver. 
This  species  and  the  two  preceding  are  not  well  separated. 

(Minomus  hardus  Cope,  Hayden's  Geol.  Surv.  Wyom.  Terr.  1872,  4,'J6.) 

aa.  Scales  very  much  reduced  and  crowded  anteriorly;  upper  lip  fall,  pondent;  car- 
tilaginous sheaths  on  jaws  well  developed,  the  commissure  transverse  and 
abniptly  annulate  at  the  corners  of  the  mouth. 

126*  P.  platyrrhynchus  Cope. 

Bo<ly  extremely  elongate,  the  depth  5.J-7  in  length.    Uead  4^  iu 

length,  short  and  wide,  with  dei)re8sed  and  expanded  muzzle,  which 

considerably  overhangs  the  mouth.    Isthmus  very  wide.    Dorsal  rays 

11;  ventral  rays  9;  scales  15-8G-12.    Belly  and  lower  fins  yellowish, 

probably  red  in  life.    Utah  Lake.    Perhaps  identical  with  the  next. 

{Minomus  platyrhijnchus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  134;  Jordan,  1.  o. 
183.) 

197.  P.  e^enerosus  (Girard)  Jordan. 

Body  moderately  elongate,  the  depth  4J-5  in  the  length.  Head 
rather  short,  4g  in  length,  not  specially  broadened ;  muzzle  not  greatly 
overhanging  the  mouth.  Lower  lip  full,  with  4  or  5  rows  of  tabercles ; 
upper  with  2.  Isthmus  very  broad.  Head  with  conspicuous  mucous 
tubes.  Jjower  fins  large.  Dorsal  rays  9  (rarely  10);  ventral  rays  10 
(rarely  9) ;  scales  11  to  14-83  to  87-13  to  15.  Light  brown  above,  with 
dusky  spots  and  clouds ;  males  with  the  chin  and  fins  red,  and  a  crim- 
son lateral  band.  Rio  Grande  to  Mojave  Desert  and  Great  Basin  of 
Utah ;  very  abundant. 

{Cct09tomM  generosus  Q\TfiT{\j  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  174:  Minomus  jamh 
Hi  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  35;  Jordan,  1.  c.  183.) 

**  Scales  very  small,  100-105  in  the  lateral  line. 
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138.  P.  virescens  Cope. 

Body  elongate,  compressed,  the  caudal  peduncle  contracted.  Head 
short,  wide,  5  in  length.  Muzzle  obtuse,  little  projecting.  Upper  lip 
wide ;  lower  lip  full,  emarginate.  Jaws  with  well-developed  cartilagi- 
nous sheaths.  Scales  much  reduced  in  size  forwards.  Dorsal  rays  10; 
ventral  9;  scales  18-103-lG.  Color  olive;  lower  surface  yellow.  Head- 
waters of  Arkansas  River. 

(Cope,  Wheeler's  Expl.  W.  100th  Mor.  v,675, 1876;  Jordan,  1.  c.  182.) 

64.— CATOSTOmUS  Lo  Sueur. 

Suckers. 

{Hylomyzon  Agassiz ;  Acomus  and  Minoinu8  Girard.) 

(Le  Sueur,  Jonrn.  Acad.  Nat.  Sci.  Fhlla.  i,  89, 1817 :  type  Cyprinua  catosiomus  For8ter= 
Catostomiu  longirostrum  Le  Sueur.) 

Head  more  or  less  elongate,  its  length  ranging  from  3^  to  5  times  in 
that  of  the  body.  Eye  usually  rather  small,  high  up,  and  median  or 
more  or  less  posterior  in  position.  Suborbital  bones  narrow,  longer 
than  broad,  much  as  in  Moxostoma.  Fontanelle  alwaj'^s  present,  usually 
widely  open,  in  two  species  reduced  to  a  narrow  slit,  but  never  wholly- 
obliterated.  Mouth  rather  large,  always  inferior,  and  sometimes  nota- 
bly so ;  the  upper  lip  thick,  protractile,  papillose ;  the  lower  lip  greatly 
developed,  with  a  broad  free  margin,  deeply  ^cised  behind,  so  that  it 
forms  two  lobes,  which  are  often  more  or  less  separated.  Mandible 
horizontal,  short,  not  one-third  the  length  of  the  head  and  not  reaching 
to  opposite  the  eye.  Lower  jaw  usually  without  distinct  cartilaginous 
sheath.  Opercular  apparatus  moderately  developed,  not  rugose.  Pha- 
ryngeal bones  moderately  strong,  the  teeth  shortish,  vertically  com- 
pressed, rapidly  diminishing  in  size  upwards,  the  upper  surface  of  the 
teeth  nearly  even  or  somewhat  cuspidate.  Body  oblong  or  elongate, 
more  or  less  fusiform,  subterete,  more  or  less  compressed.  Scales  com- 
paratively small,  typically  much  smaller  and  crowded  anteriorly,  the 
number  in  the  lateral  line  ranging  from  about  50  to  115,  the  number  in  a 
transverse  series  between  dorsal  and  ventrals  from  15  to  40.  Lateral  line 
well  developed,  straightish,  somewhat  decurved  anteriorly.  Fins  vari- 
ously developed.  Dorsal  with  its  first  ray  nearly  midway  of  the  body, 
with  from  0  to  14  developed  rays.  Anal  fin  short  and  high,  with  probably 
always  7  developed  rays.  Ventrals  inserted  under  the  middle  or  poste- 
rior part  of  the  dorsal,  typically  with  10  rays ;  in  one  subgenus  usually 
9 ;  the  number  often  subject  to  variation  of  one.  Caudal  fin  usually 
deeply  forked,  the  lobes  nearly  equal.    Sexual  i)eculiarities  not  much 
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marked ;  the  fiiis  higher  in  the  male  and  the  anal  somewhat  swollen  and 
tubcrcnlate  in  the  spring.  Breeding  males  in  some  species  with  a  rosy 
or  orange  lateral  band.  Air-bladder  with  two  chambers.  Vertebrae  in 
C.  commersani  and  C.  nigricans  45-47.  Species  very  numerons^  all  be- 
longing to  the  United  States,  except  the  Siberian  C.  rostratus  Tilesius. 
{xdrwj  inferior;  aroixaj  mouth.) 

*  Scales  very  smally  much  redaced  and  crowded  anteriorly,  83-115  in  the  lateral  line. 
{CatostoniU9.)  - 

a.  Fontanelle  almost  obliterated,  reduced  to  a  nanx)w  slit;  each  jaw  with  a  well- 
developed  cartilaginous  sheath  (as  in  PantoMteus), 

199.  €•  discobolus  Cope. 

Body  snbterete,  compressed  behind,  the  depth  5  in  length.  Interorb- 
ital  space  2  in  head.  Head  quite  short,  broad  and  rounded  above,  4^  in 
length.  Eye  small,  far  back  and  high  up,  6  in  head.  Mouth  very 
large,  inferior,  beneath  the  projecting  snout.  Upper  lip  very  full,  pen- 
dent, with  about  5  rows  of  tubercles.  Lower  lip  very  full,  moderately 
incised,  with  about  10  rows,  a  notch  separating  the  upper  lip  from  the 
lower.  Each  jaw  with  a  slightly  curved  cartilaginous  sheath  on  its 
edge,  the  two  parallel  with  each  other  and  fitting  closely  together. 
Fins  small.  Dorsal  11 ;  caudal  little  forked;  scales  15-00-11,  irregular. 
Colors  dusky.    Size  small.    Idaho  to  Wyoming  and  Arizona. 

(Cope,  Hayden's  Geol.  Surv.  Wyom.  Terr.  1870, 435 ;  Jordan,  1.  c.  179.) 

aa,  Fontanelle  well  developed  ;  jaws  without  e\ident  cartilaginous  sheath, 
i.  Upper  lip  very  broad,  with  several  (5  or  6)  rows  of  large  papilhe.  * 

180.  C.  latiplnnls  Baird  <&  Girard. 

Body  slender  and  elongate ;  the  caudal  peduncle  especially  long  and 
very  slender;  the  depth  5J  in  the  length.  Head  moderate,  4^  in  length, 
rather  slender,  with  prominent  snout  and  rather  contracted,  inferior 
mouth.  Outline  of  the  mouth  triangular,  the  apex  forwards.  The  lips 
very  thick,  greatly  d^jveloped ;  lower  lip  incised  to  the  base;  its  pos- 
terior margin  extending  backwards  to  opi)osite  the  eye.  Jaws  with  a 
slight  cartilaginous  pellicle.  Eye  small,  high  up.  Preorbital  bone 
broad,  scarcely  twice  as  long  as  deep.  Scales  long  and  low,  posteriorly 
rounded,  their  horizontal  diameter  greater  than  the  vertical,  17-08  to 
105-17.  Fins  excessively  developed,  especially  in  the  males,  the  free 
border  of  the  dorsal  deeply  incised.  Height  of  each  of  the  three  verti- 
cal fins  in  the  males  greater  than  the  length  of  the  head.  Dorsal  13,  in- 
serted nearer  snout  than  base  of  caudal.  Caudal  very  strong,  the  rudi- 
mentaiy  rays  at  its  base  unusually  developed.    Least  depth  of  tail  less 
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than  one-tliird  the  head.    Coloration  silvery ;  the  males  probably  rosy 
and  tuberculate  in  spring.    Gila  region  to  Wyoming;  not  abundant. 

(Baird  &  Girnrd,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  338;  Gilntbrtr,  vii,  14 ;  Jordan, 
1.  c.  178 :  ft  Cato8tomu8  guzmanUnsis^  Girard,  Proc.  Acad.  Nat.  Sci.  Pliilii.  185C,  173.) 

131*  €•  rctropinnis  Jordan. 

Body  long  and  slender,  subterete,  compressed  behind,  the  form  es- 
sentially that  of  C.  longirostriSj  the  depth  contained  5^  times  in  the 
length.  Head  large,  4  in  length  of  body,  the  interorbital  space  broad 
and  flat,  2^  in  length  of  head.  Eye  small,  high  up  and  rather  posterior. 
Preorbital  bone  very  long  and  slender,  its  length  about  3  times  its 
depth.  Mouth  large,  precisely  as  in  C.  latiplnnkj  the  upper  lip  pendent, 
very  large,  with  5-8  series  of  tubercles.  Dorsal  lin  'not  elongated  or 
especially  elevated,  its  rays  11,  the  beginning  of  the  dorsal  much  ne^irer 
base  of  caudal  (han  snout.  Caudal  fin  long  and  strongly  forked.  Anal 
fin  long  and  high,  reaching  base  of  caudal.  Ventrals  not  reaching  vent. 
Caudal  peduncle  stout  and  deej),  its  least  depth  more  than  one-third 
length  of  head ;  its  length  about  two-thirds  that  of  head.  Scales  quite 
small,  about  as  in  longirostriSj  the  exposed  portion  not  notably  length- 
ened. Chest  with  well-developed  scales.  Scales  lG-100-14.  Colora- 
tion dusky  brown,  a  dusky  lateral  band,  pale  below,  the  dark  colors  ex- 
tending low.    Snout  quite  dai^k.     Size  large.    Montana  to  Nebraskju 

(Jordan,!,  c.  178.) 
hb,  Upp(»r  lip  comparatively  thin  and  narrow,  with  bnt  few  (3  or  4)  rows  of  papilho. 
132*  C«  longrirostris  Lo  Sueur. — Long-nosed  Sucker;  Northern  Sucker. 

Body  elongate,  subterete,  the  depth  4J-4J  in  length.  Head  quite 
long  and  slender,  44-4g  in  length,  depressed  and  flattened  above,  broad 
at  base,  but  tapering  into  a  long  snout,  which  considerably  overhangs 
the  large  mouth.  Lips  thick,  coarsely  tuberculate,  the  upper  lip  nar- 
row, ^^ith  2  or  3  rows  of  tubercles.  Eye  rather  small,  behind  the  mid- 
dle of  the  head.  Scales  very  small,  much  crowded  forwards,  05-114  in 
the  course  of  the  lateral  line,  and  about  29  (26-31)  in  a  cross-row  from 
dorsal  to  ventrals.  Dorsal  rays  10  or  11.  Males  in  si>ring  with  the  head 
and  anal  fin  profusel}'  tuberculate,  the  tubercles  on  the  head  small ;  tlie 
sides  at  that  season  with  a  broad  rosj^  band.  Size  large ;  the  largest 
species  in  the  genus.    Great  Lakes  and  Upper  Mississippi  Valley  to 


•  This  \»  probably  a  distinct  wpecies.  It  is  stouter  than  C.  latipinnis,  with  shorter 
and  deeper  caudal  peduncle  and  lower  ihis.  A  blackish  lateral  baud.  D.  1*^ ;  Lat.  I. 
about  90.  Ui)per  lip  with  4  rows  of  papilhe.  The  original  type  from  Lake  Quzuiau, 
Chihuahua,  is  now  lost. 
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Alaska;    very   abundant  northward.     The  most  widely  distributed 
species. 

{CifprinuM  vaioatomtu  Forster,  Phil.  Trans.  1773,  155:  Cataatomus  longiroatrum  and 
huditomuB  Lo  Snoiir,  Joum.  Acad.  Nat.  Sci.  Pliila.  1817, 102, 107 :  Catoatomus  forHtcrianua 
Richardson,  Franklin's  Journal,  1823, 720 :  Catostomua  aurora  Agassiz,  Lake  Superior, 
360 :  Catostomus  hadsoniua  GUnthor,  vil,  13 :  Catostomus  griaeas  GUnther,  vii,  14 ;  Jordan, 
Lc.  175.) 

183.  C*  talioensis  Gill  &  Jordan. — Tahoe  Sucker. 

Kather  stouter,  the  depth  4  J-5  in  length.  Head  very  large  and  long- 
acuminate,  the  muzzle  nearly  one-half  its  length,  overhanging  the  rather 
large  mouth.  Lips  moderate,  the  upper  pendent,  with  about  3  rows  of 
small  papillse ;  the  lower  rather  full,  similarly  papillose.  Eye  nearly 
median,  rather  small,  8^  in  head.  Scales  small  and  crowded  forwards, 
closely  imbricated,  85-90  in  the  course  of  the  lateral  line,  and  about 
38  in  a  cross-series  from  dorsal  to  ventrals.  Dorsal  short,  but  longer 
than  high,  its  rays  10.  Coloration  very  dark;  fins  dusky;  scales  every- 
where finely  punctate.  Breeding  males  profusely  tuberculate.  Size 
large.    Lake  Tahoe ;  very  abundant. 

(Jordan,  1.  c.  173 ;  Jordan  &  Honshaw,  Bept.  Chief  Engin.  app.  nn,  1878, 188.) 

••  Scales  small,  crowded,  and  smaller  anteriorly  than  posteriorly,  58-75  in  the  course 
of  the  lateral  line.    {Decactylua  Raiinesqno.*) 
c.  Upper  lip  thick  and  full,  with  several  (5-8)  rows  of  papillae. 

J.  Fontanelle  ver^'^  small  and  narrow  ;  both  jaws  with  a  weak  cartilaginous 
sheath. 

184.  €•  araopus  Jordan. 

Body  elongate,  fusiform,  subterete,  the  greatest  depth  4J-4J  in 
length.  Head  small,  conical,  4§  in  length.  Mouth  quite  large,  with 
full,  thick  lips,  the  upper  very  wide  and  pendent,  with  about  G  rows  of 
ver>'  strong  papillaB;  lower  lip  two-lobed,  similarly  papillose.  Inter- 
orbital  space  wide,  convex.  Eye  elevated,  posterior,  quite  small.  Fins 
moderate;  dorsal  higher  than  long,  with  10,  rarely  11,  rays;  ventral 
rays  10.  Scales  small,  crowded  forwards,  10  or  9-70-3.  Color  dark ; 
scales  with  dark  punctulations.    ^Nevada  and  Southern  California. 

(Jordan,  1.  c.  173 ;  Jordan  &  Henshaw,  Rept.  Chief  Engin.  app.  nii,  1878, 188.) 

di.  Fontanelle  well  dovelope<l ;  lips  withont  evident  cartilaginous  sheath. 
e.  Lateral  line  with  70-80  scales. 

185.  €•  labiatus  A>tcs. 

Head  4J  in  length,  rather  bluntish.  Mouth  moderate,  the  labial  pa- 
pillae largely  developed ;  the  upper  lip  full,  with  about  5  rows  of  large 

*  Rafinesqne,  Inhth.  Oh.  1820,  60:  type  CaioaUmus  hoatonienaia  Lo  Sueur.  (dcKa,  ten; 
dojcrvAoci  toes;  L  e*,  10  ventral  rays.) 
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but  rather  sparse  papillse.  Scales  12-74-10.  Dorsal  fin  short,  higher 
than  long,  of  about  11  rays.  Color  dark  above ;  sides  clouded  with 
black  and  yellow.    Klamath  Lake,  Oregon.    A  little-known  species. 

(Ayres,  Proc.  Aoad.  Nat.  Sci.  Cal.  1855,  32;  Jordan,  1.  c.  173.) 
186*  C«  macrochilus  Grd. — Columbia  River  Sucker. 

Body  heavy  forwards.  Head  large  and  heavy,  convex.  Snout  blunt, 
much  overlapping  the  horizontal  mouth.  Mouth  quite  large,  with  very 
large  lips,  the  upper  full  and  pendent,  with  5-8  rows  of  strong  pa- 
pillsB.  Head  large,  4J  in  length,  rather  narrow,  qujidrangular,  the 
snout  projecting.  Eye  large.  Dorsal  fin  much  longer  than  high,  its 
rays  about  15.  Pectorals  long  and  narrow ;  caudal  well  forked.  Head 
4  in  length.  Scales  12-72-10.  Coloration  rather  dark ;  a  dusky  lateral 
stripe;  below  abruptly  pale.    Columbia  Eiver. 

(Girard,  Proc.  Aoad.  Nat.  Sci.  Phila.  1856,  175;  Jordan,  1.  c.  171.) 
137.  C.  occidentalis  Ayrcs. —iSacram«n to  Sucker. 

Body  rather  slender,  little  elevated.  Mouth  comparatively  small, 
smaller  than  in  C.  commersoni ;  the  upper  lip  with  5  or  C  rows  of  smallish 
papillse;  lips  rather  thin.  Head  quite  small,  rounded  above,  4 J  in 
length,  the  profile  steeper  than  in  C,  commersoni^  the  snout  more 
pointed,  the  two  sides  of  the  head  more  convergent  forwards.  Eye 
small.  Dorsal  fin  longer  than  high,  its  rays  12-14;  caudal  well  forked, 
the  upper  lobe  the  longer.  Scales  13-75-10.  Dark  above,  gradually 
X^aler  below.  Streams  of  California ;  abundant  in  the  Sacramento  and 
San  Joaquin. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Hist.  1854,  18;  Jordan,  1.  c.  172.) 

13§.  €•  bcmardini  Girard. 

Color  blackish.  Fins  rather  high.  Lateral  line  with  80  scales  (ac- 
cording to  the  figure).  Eye  large.  Head  5  in  length.  Mouth  small, 
with  broad  lips.  Kio  Huagui,  Mexico,  west  of  the  Sierra  Madre.  ( 0  irard. ) 
This  species  is,  perhaps,  allied  to  C.  occidentalism  but  may  heAPantosteiis, 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  175.) 
ee.  Lateral  line  with  60-C5  scales. 

139.  Cardens  Jor.  <&  Gilb. 

Body  rather  elongate,  little  compressed,  the  back  broad.  Head 
broad,  conical.  Mouth  entirely  inferior,  the  mandible  horizontal ;  upper 
lip  very  wide,  full,  pendent  with  about  8  rows  of  coarse,  irregular  papilla* ; 
lower  lip  very  broad,  coarsely  papillose,  cut  to  the  base  by  a  sharp  in- 
cision. Eye  very  small,  7  in  head,  3J  in  interorbital  width.  Dorsal  fin 
Icmg  and  low,  its  anterior  rays  three-fourths  the  base  of  the  fin,  half 
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longer  than  the  last  rays;  pectorals  and  ventrals  short;  caadal  short; 
anal  long.  Pharyngeal  bones  rather  weak,  with  smallish  teeth.  Black- 
ish above ;  males  with  the  sides  rosy ;  fins  dark.  Head  3% ;  depth  4J, 
D.  13 ;  A.  7  5  scales  9-65-9.    L.  18  inches.    Utah  Lake. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  iii,  464, 1880. ) 
140.  €•  fecundus  Cope  &  Yarrow.— -Ulah  Lake  Sucker, 

Body  moderately  stout,  little  compressed,  the  tail  slender.  Head  sub- 
conic,  the  profile  regularly  decurved  from  the  nape  to  the  base  of  the 
premaxillary  spines,  which  abruptlj^  protrude,  forming  a  distinct  '^nose'' 
as  in  Chasmistes  liorus  ;  premaxillaries  in  front  scarcely  below  the  pre- 
orbital.  Mandible  large,  oblique,  placed  at  an  angle  of  3(P  when  the 
month  is  closed,  its  length  3  in  head.  Upper  lip  full,  pendent,  with 
about  4  rows  of  coarse  papillae ;  lower  lip  moderate,  divided  by  a  broad 
notch,  each  lobe  with  about  6  rows  of  papillae.  Eye  a  little  behind 
middle  of  head.  First  ray  of  dorsal  twice  height  of  the  last,  its  length 
greater  than  that  of  the  base  of  the  fin ;  caudal  forked,  the  lower  lobe 
longest ;  pectorals  long ;  anal  high.  Dusky  above,  pale  below.  Head 
4 ;  depth  U.  D.  11 ;  A.  7 ;  V.  9 ;  scales  8-60-8.  L.  13  inches.  Utah 
Lake ;  excessively  abundant.  This  species  has  evident  affinities  with 
Chtumistes. 

(Copo  &  Yarrow,  Zool.  Wheeler^s  Expl.  W.  lOOthMer.  v,  C7Q,  1876 ;  Jordan  &  Gil- 
bert, Proc.  U.  S.  Nat.  Mus.  188oT4C3.) 

cc.  Upper  lip  comparatively  thin,  with  but  few  (2  or  3)  rows  of  papillaB. 
/.  Scales  much  reduced,  and  crowded  anteriorly ;  dorsal  rays  11-15. 

141*  C*  cypho  Lockington. 

A  conspicuous  hump  behind  the  occiput,  supported  by  a  greatly  ex- 
panded, broadly  triangnlar  interneural  bone.  Upper  lip  with  about  3 
rows  of  papillae,  lower  lip  with  about  8 ;  the  lower  lip  divided  to  the 
base  by  a  broad  emarginationi  D.  15 ;  A.  8 ;  V.  10 ;  Lat.  1.  72.  Colo- 
rado River  at  mouth  of  Gila.    {LockiTigtan.) 

(Lockington,  Proc.  Acad.  Nat.  Sci.  Phila.  1880.) 

149«  C*  commersoili  (Lac<^p^do)  Jordan. — Common  Sucker;  White  Sucker;  Broek 
Sucker;  Fine-scaled  Sucker. 

Body  moderately  stout,  varying  with  age,  subterete,  heavy  at  the 
shoulders,  the  depth  4-4§  in  length.  Head  rather  large  and  stout, 
conical,  flattish  above,  its  length  4-4J  in  body  (3J-44  in  young). 
Snout  moderately  prominent,  scarcely  overpassing  the  mouth.  Mouth 
rathei'  large ;  the  lips  strongly  papillose,  the  upper  moderate,  with  2  or  3 
lowsof  papillse.  Scales  crowded  anteriorly,  much  larger  on  the  sides 
than  below;  scales  10-G4  to  70-9.  Coloration  olivaceous;  males  in 
BulL  Nat.  Mus.  No.  IC 9 


130      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY IV 

spring  with  a  faiiit  rosy  lateral  band ;  young  brownish,  more  or  less 
mottled^  often  with  confluent  blackish  lateral  blotches  or  a  lateral  band. 
Lateral  line  usually  imperfect  in  the  young.  L.  18  inches.  All  streams 
from  Labrador  to  Montana,  and  southward  to  Florida.  The  commonest 
of  the  suckers. 

(Cyprinvs  commersoni  Lac^p^do,  Hist.  Nat.  Poiss.  v,  502, 1803:  Cyprinua  teres  Mitcliill, 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1814,  458 :  Catoatomus  teres  Giiutbor,  vii,  15 :  Catostomua 
teres  Jordan,  1.  c.  166 :  Catostomus  communis  and  bostoniensis  Lc  Sueur,  Jouru.  Acad. 
Nat.  8ci.  Phila.  1617,  95,  106,  etc.) 

ff.  Scales  scarcely  reduced  or  crowded  anteriorly ;  dorsal  rays  10  or  11. 

143.  €•  Insigrnis  Baird  &  Girard. 

Body  rather  elongate,  subterete,  heavy  at  the  shoulders,  tapering 
backward,  the  depth  about  5  in  length.  Head  moderate,  about  4i  in 
length.  Mouth  comparatively  small.  Lips  moderate,  the  upper  nar- 
row, with  about  2  rows  of  large  tubercles.  Scales  subequal,  58-G3  in 
the  lateral  line,  19  in  a  cross-series.  A  series  of  dusky  spots  along  each 
row  of  scales,  the  spots  often  obscure.    Gila  Basin. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  28  ;  Cope  &  Yarrow,  Zool.  Wheel- 
er's Exjd.  W.  100th  Mer.  v,  670,  1876;  Jordan,  1.  c.  165.) 

144.  €•  clarkl  Baird  &  Girard. 

Body  moderately  stout,  depth  4g  in  length.  Head  very  small  and 
short,  about  5  in  length.  Eye  moderate,  ^ins  all  notably  small. 
Scales  small,  subequal,  9-70-0  5  larger  mesially  than  posteriorly.  Body 
with  scattered  nebulous  spots.    {Girard.)    Arizona. 

(Baird  &  Giranl,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  27.) 


•«• 


Scales  moderate,  not  crowded  anteriorly,  48-55  in  the  lateral  line;  head  peculiarly 
formed.     { Hi/pen telium  Rafiucsqne.*) 

145*  C«  nigricsms  Le  Sueur. — Hop  Sucker;  Stone  Holler;  Toter;  Crawl-a-hottom  ; 
Hammer  head ;  Stone  Lugger;  Hog  Molly. 

Head  flattened  above,  transversely  concave  between  the  orbits,  the 
frontal  bone  thick,  broad,  and  short,  the  physiognomy  being  therefore 
peculiar.  Ventral  rays  normally  0.  Upper  lip  very  thick,  strongly 
papillose,  with  a  broad,  free  margin,  which  has  upwards  of  8-10  series  of 
papilla*,  upon  it;  lower  lip  greatly  developed,  strongly  papillose,  con- 
siderably incised  behind,  but  less  so  than  in  Catostomus  proper.  Fon- 
tanelle  shorter  and  smaller  than  in  C.  commerHoni.  Pectoral  fins  un- 
usually large.    D.  10  or  11 ;  Lat.  1.  48-55 ;    12-15  scales  in  a  cross- 


'Kafinesque,  Journ.  Acid.  Xat.  Sci.  Phila.  1818,  421:  tyjic  Exoglossnm  macroptertim 
Raf.  =  Catostomus  nigricans  Lo  Sueur,  (irr*),  below;  ^h>Tij,  five  ;  labium,  lip,  the  livo- 
lobcd  lower  lip  being  supposed  to  distinguish  it  from  Exoglossum, )   (=  Hylomyzon  A'^. ) 
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series.  Depth  4J-5  in  length ;  head  4-4 J.  Eye  rather  small,  4.J  to  6 
in  head.  Color  olivaceous  \  sides  with  brassy  lustre  5  belly  white  ;.back 
brown,  with  several  dark  cross-blotches,  irregularly  arranged,  these 
becoming  obsolete  in  old  individuals ;  lower  fins  dull  red,  with  some 
dusky  shading  5  young  considerably  variegated,  the  sides  spotted.  Size 
large ;  maximum  length  about  2  feet.  Kew  York  to  Alabama  and 
Kansas ;  abundant.    Ascends  streams  to  spawn  early  in  spring. 

(Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Pliila.  1818,  lO-^ :  Hylomtjzon  nigricans  Agassiz^ 
Amer.  Jouru.  Sci.  Arts,  1855,  205 ;  Giinther,  vii,  17  ;  Jordiiii,  1.  c.  1G2.) 

65.— CHASlfllSTJBS  Jordan. 

(Jordan,  Bull.  Ilaydon's  Geol.  Surv.  Terr,  iv,  No.  2,  417, 1878:  tyi^e  Chasmistcs  lioras 
J  or.) 

Head  disproportion.ally  large,  forming  more  than  one-fourth  of  length, 
broad  and  flattish  above ;  sides  of  head  vertical,  slightly  directed  in- 
wards, the  breadth  through  the  cheeks  less  than  the  breadth  above  the 
eyes.  Eyes  small,  high  up,  rather  posterior.  Mouth  extremely  large, 
terminal,  the  lower  jaw  in  the  closed  mouth  being  very  oblique,  placed 
at  an  angle  of  about  45  degrees.  The  lower  jaw  very  long  and  strong, 
its  length  more  than  one-third  the  length  of  the  head,  nearly  half  the 
length  of  the  head  in  the  adult,  its  tip,  when  the  mouth  is  closed,  about 
on  a  level  with  the  eye.  Upper  jaw  very  protractile.  Upper  lip  very  thin 
(for  a  sucker),  and  nearly  smooth.  Snout  elevated  above  the  rest  of  the 
head,  the  premaxillary  spines  usually  forming  a  conspicuous  nose.  Lower 
lip  moilerate,  consisting  of  a  broad  flap  on  each  side  of  the  mandible,  in 
front  reduced  to  a  narrow  rim,  the  surface  of  the  lip  nearly  smooth,  with- 
out papillae.  Nostrils  large.  Suborbital  bones  narrow,  but  rather 
broader  than  in  Catostomus.  Preorbital  unusually  large.  Mucous  chan- 
nels moderately  developed.  Fontanelle  very  large.  Isthmus  rather 
narrow  Pharyngeal  bones  weaker  than  usual  in  Catostomus^  the  teeth 
generally  smaller.  Body  rather  slender,  tapering  pretty  regularly  from 
the  shoulders  to  the  tail,  but  little  compressed.  Caudal  peduncle  rather 
stout.  Fins  moderate ;  the  dorsal  rays  about  12 ;  the  anal  7.  Pectorals 
rather  long,  not  quite  reaching  ventrals ;  ventrals  reaching  vent^  anal 
fin  high,  reaching  caudal;  caudal  fin  rather  long,  its  lobes  equal. 
Scales  moderate,  large  on  the  caudal  peduncle,  much  smaller  and 
crowded  anteriorly,  GO-05  in  the  lateral  line,  about  18  in  a  transverse 
series  from  dorsal  to  ventrals.  Sexual  peculiarities  unknown.  Colora- 
tion nsual.  Air-bladder  in  two  parts.  Size  moderate  or  rather  large. 
[XfJ^cfidwy  to  yawn.) 
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a.  Pharyngeal  bones  of  moderate  strength ;  the  upper  teeth  minute,  the  lower  en- 
larged.   (Chasmistes.)  , 

146*  €•  liorus  Jordan.— Jaru;  Sucker  of  Utah  Lake, 

Depth  about  5  in  length ;  head  3%.  Interorbital  space  broad,  2J  in 
head.  Eye  6-7  in  head.  Width  of  the  open  mouth  3J  in  head.  D.  I, 
11,  the  fin  elevated  in  front,  its  anterior  ray  twice  the  height  of  the  pos- 
terior and  about  equal  to  the  base  of  the  fin ;  A.  I,  7 ;  caudal  deeply 
forked,  the  lower  lobe  long ;  lower  fins  small.  Scales  0-G3-8.  Color 
dusky  above,  pale  below ;  the  scales  of  the  back  and  sides  profusely  cov- 
ered with  dark  punctulations.    L.  18  inches.    Utah  Lake;  abundant. 

(Jordan,  Bull.  U.  S.  Nat.  Mu8.xii,219,  1878.) 

aa.  "Pharyngeal  hones  very  thin  and  flat,  with  very  numerous  minute  teeth,  as  in 
Carpiodea,"    (Lipomyzon  Coi)e.*) 

147.  €•  brcvirostris  Cope. 

"  Shorter  than  (7.  luxatusj  especially  the  muzzle,  and  the  latter  is  with- 
out the  hump  produced  by  the  protuberant  premaxillary  spines.  Parie- 
tal fontanelle  small.  The  lower  lip  fold  is  only  present  on  the  sides  of 
the  mandible.  Body  nearly  cylindric.  Scales  12-74-11.  Eadii :  D.  11 ; 
A.  9.  Color  dusky  above,  silver^'  below;  fins  colorless."  {Cope,)  L.  IG 
inches.    Ellamath  Lake,  Oregon. 

(Cope,  American  Naturalist,  1879,785.) 

14§«  €•  luxatus  Cope. 

^'  Form  elongate.  Head  long,  flat  above,  and  with  a  large  fontanelle. 
Mouth  terminal,  the  spines  of  the  premaxillary  projecting  so  as  to  form 
a  hump  on  the  top  of  the  snout.  Lower  lip  a  very  thin  derntal  fold,  ex- 
tending entirely  around  the  chin.  Scales  12-80-0.  Eadii :  D.  11 ;  A.  0. 
Color  clouded  above,  with  black  punctulations,  below  paler,  with  red 
shades  in  some  specimens ;  fins  uncolored."  {Cope,)  L.  3  feet.  Kla- 
math Lake  and  Eiver. 

(Cope,  American  Naturalist,  1879,784.) 

66.— ERUflYZOlV  Jordan. 

Chub  Suckers. 

{Afoxostoma  Ag. ;  not  of  Eaf.) 

(Jordan,  Bull.  Buffalo  Soc.  Nat.  Hist.  1876,  95:   typo  Ci/prinus  ohlongxis  Mitch.  = 
Cyjmnus  8ucetta  Lac.) 

Body  oblong,  rather  shortened,  heavy  forwards,  and  considerably 
compressed.    Head  moderate,  rather  broad  above.    Mouth  moderate, 

•Cope,  Amcr.  Nat.  Jan.  1831,  59:  typo  Chasmiatea  brcvirostris  Cope.  (XeiTTajj  to  bo 
deficient;  ftvZ<^  to  suck.) 
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somewhat  inferior;  the  upper  lip  well  develoj^ed,  freely  protractile;  the 
lower  moderate,  infolded,  /v-shapc^  in  oatline,  plicate,  with  12-20  plicod 
on  each  side.  Lower  jaw  without  cartil^inous  sheath,  rather  stronger 
than  usual,  aad  oblique  in  position  when  the  mouth  is  closed,  thus  simi- 
lar to  the  mouth  of  Ictiobus,  Bye  moderate,  rather  high  up,  placed 
about  midway  of  the  head.  Suborbital  bones  considerably  developed, 
not  very  much  narrower  than  the  fleshy  portion  of  the  check  below 
them ;  the  posterior  suborbital  concavo-convex,  about  twice  as  long  as 
deep,  sometimes  divided;  the  anterior  somewhat  deeper  than  long,  some- 
times divided  into  two,  sometimes  united  with  the  preorbital  bone,  which 
is  well  developed,  and  much  longer  than  broad.  Opercular  bones  mod- 
erately developed,  scarcely  or  not  rugose.  Fontanelle  rather  large. 
Gill-rake^  rather  long.  Isthmus  moderate.  Pharyngeal  bones  weak ; 
the  teeth  quite  small,  slender,  and  weak,  rapidly  diminishing  iu 
length  upwards,  each  tooth  narrowly  compressed,  with  a  cusp  on  the 
inner  margin  of  the  cutting. surface,  and  some  inequalities  besides. 
Scales  rather  large,  more  of  less  crowded  forwards,  sometimes  showing 
irregularities  of  arrangement ;  the  longitudinal  radiating  furrows  much 
stronger  than  usual ;  the  scales  rather  longer  than  deep,  but  so  imbri- 
cated in  the  adult  that  the  exposed  surfaces  j^ppear  deeper  than  long. 
Lateral  line  entirely  wanting.  Scales  in  the  longitudinal  series  from 
head  to  base  of  caudal  35-45  in  number ;  scales  in  transverse  row  from 
base  of  ventral  to  dorsal  12-18.  Dorsal  fin  rather  short  and  high,  with 
10-14  developed  rays,  the  number  usually  11  or  12.  Beginning  of  dor- 
sal fin  rather  nearer  snout  than  base  of  caudal.  Pectoral  fins  mod- 
erate,  not  reaching  ventrals ;  the  latter  not  to  vent.  Ventrals  under 
a  point  rather  in  advance  of  the  middle  of  dorsal ;  their  rays  normally 
9,  but  occasionally  8  or  10.  Anal  fin  high  and  short,  more  or  less 
emarginate  or  bilobe^  in  adult  males.  Caudal  fin  moderately  forked 
or  merely  lunate,  its  two  lobes  about  equal.  Air-bladder  with  two 
chambers.  Two  species  known,  {ipty  an  intensive  particle;  fid^to^  to 
suck.) 

140*  'E*  SUGCiia  (Lac.)  Jordan. — Creek  Fish;  Chub  Sucker, 

Body  oblong,  compressed,  becoming  gibbous  with  age,  the  ante-dorsal 
region  more  or  less  elevated  in  the  adults,  the  depth  3^  in  length,  ranging 
from  22  in  adults  to  4  in  young.  Head  stout,  short,  about  4J  in  length 
(4-4.}),  the  interorbital  space  wide  and  depressed,  the  lower  parts  nar- 
rower. Eye  not  large,  4^  in  head  (4 J-5  J).  Mouth  protractile  downwards 
and  forwards,  the  mandible  oblique.    Scales  usually  closely  imbricated 
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and  more  or  loss  crowded  forwards,  but  often  showing  various  irregulari- 
ties in  arrangement,  about  43  (39-45)  iu  a  longitudinal  series  and  15 
(14-10)  in  a  transverse  series  between  the  ventrals  and  the  dorsal.  Fin- 
rays  somewhat  variable,  the  dorsal  with  11  (10-13)  developed  rays,  the 
anal  with  7,  and  the  ventrals  with  9  (rarely  8).  Coloration  varying  with 
age;  never  distinct  series  of  black  spots  along  the  rows  of  scal'es. 
Young  with  a  broad  black  lateral  band,  bordered  above  by  paler.  In 
some  specimens  from  clear  water  this  band  is  of  a  jet-black  color  and 
very  distinct ;  in  others  it  is  duller.  Later  this  band  becomes  broken 
into  a  series  of  blotches,  which  often  assume  the  form  of  broad  trans- 
verse bars.  In  adult  specimens  these  bars  disappear,  and  the  color  is 
nearly  uniform  brown,  dusky  above,  paler  below,  everywhere  with  a 
coppery  or  brassy,  never  silvery,  lustre.  The  fins  are  dusky  pr  smoky 
bi-own,  rarely  reddish-tinged.  Sexual  diflforences  strong.  The  males 
in  spring  with  usually  three  large  tubercles  on  each  side  of  the  snout, 
and  with  the  anal  fin  more  or  less  swollen  and  emarginate.  Adult 
specimens  with  the  back  gibbous  and  the  body  strongly  compressed, 
in  appearance  quite  unlike  the  young.  Maximum  length  about  10 
inches.  New  England  to  the  Eocky  Mountains,  south  to  Texas ;  very 
abundant.  i 

(Cyprinua  siiceita  Lac.  Hist.  Nat.  Poiss.  v,  60(5, 1H03:  Cyprinus  ohiongus  Mitch.  Trans. 
Lit.  &  Phil.  Soc.  if  459,  1814:  Moxostoma  ohlongum  GUnther,  vil,  21:  Cat08iomuH 
gibho8U8  Storer,  Fish  Mass.  291 ;  Jordan,  Man.  Vert.  319;  Jordan,  Bull.  U.  S.Nat.  Mus. 
xii,  144. 'i 

150*  E.  soodei  Jordan. 

Body  oblong,  the  back  more  elevated,  the  body  deeper  and  more  com- 
pressed than  in  the  preceding,  the  greatest  depth  in  advance  of  the 
dorsal  fin  being  contained  about  2|  times  in  the  length.  Nape  less  gib- 
bous than  in  E.  sucetta,  Uead  quite  small  and  short,  the  large  eye 
being  almost  exactly  midway  in  its  length.  Its  length  4i  in  that 
of  the  body.  Eye  4J  in  head.  Interorbital  space  rather  narrow, 
transversely  convex,  less  than  half  the  length  of  the  head.  Mouth 
small,  protractile  forwards,  the  lower  jaw  oblique  j  lips  as  in  the  pre- 
ceding. Scales  large,  much  larger  and  much  more  uniform  in  their 
imbrication  than  in  E.  sucetta^  30  in  a  longitudinal  series,  and  about 
13  in  a  transverse  s^eries  from  the  ventrals  to  the  dorsal.  Dorsal  fin 
high,  of  12  developed  rays;  anal  moderate,  with  7;  ventrals  large, 
with  10.  Color  dark  olivaceous  above;  each  scale  along  the  sides  re- 
flecting pale  from  the  strongly  striated  middle  part,  these  giving  in  cer- 
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tain  lights  the  appearance  of  pale  stripes  along  the  rows  of  scales;  fius 
dusky,  especially  at  their  tips.    Rivers  of  Florida. 

(Jordan,  Bull.  U.  S.Nat.  Mas.  xii,l48, 1878.) 

67.— milVYTBJBlflA  Jordan. 

Spotted  Suckers. 

(Jordan,  Man.  Vert.  £.  U.  S.  ed.  2,  318:  type  Catostomua  melanops  Raf.) 

Head  moderate,  rather  broad  above.  Mouth  moderate,  inferior,  hori- 
zontal ;  the  upper  lip  well  develoi)ed,  freely  protractile;  the  lower  rather 
small,  infolded,  yy-shaped  in  outline,  plicate,  with  12-20  plicae  ou  each 
side.  Lower  jaw  without  cartilaginous  sheath.  Eye  moderate,  rather 
high,  i^laced  about  midway  of  the  head.  Suborbital  bones  consider- 
ably developed,  not  very  much  narrower  than  the  fleshy  portion  of 
the  cheek  below  them ;  the  posterior  suborbital  concavo-convex,  about 
twice  as  long  as  deep,  sometimes  divided ;  the  anterior  somewhat  deeper 
than  long,  often  divided  into  two,  sometimes  united  with  the  preorbital, 
which  is  well  developed  and  much  longer  than  broad.  The  number  and 
form  of  these  bones,  except  as  to  their  depth,  are  not  constant  in  the 
same  species,  and  do  not  afford  specific  characters.  Opercular  bones 
well  developed,  not  much  rugose.  Fontanello  evident,  rather  large. 
Gill-rakers  rather  long,  in  length  about  half  tiie  diameter  of  the  eye. 
Isthmus  moderate.  Pharyngeal  bones  essentially  as  in  Moxostonia. 
Body  rather  elongate,  subterete,  becoming  deep  and  rather  compressed 
with  age.  Scales  rather  large,  nearly  equal  over  the  body,  the  radiating 
furrows  not  specially  marked.  Lateral  line  interrupted  in  the  adult, 
but  with  perfect  tubes,  imperfect  in  partly  grown  specimens,  entirely 
obsolete  in  the  young.  Scales  in  a  longitudinal  series  44-47  in  number, 
12-14  in  a  transverse  series  from  dorsal  to  ventrals.  Dorsal  fin  rather 
short  and  high,  with  about  12  developed  rays,  beginning  rather  nearer 
the  snout  than  the  base  of  the  caudal.  Pectoral  fins  moderate,  not 
reaching  ventrals,  the  latter  not  to  vent.  Ventrals  rather  in  advance 
of  vhe  middle  of  the  dorsal,  their  rays  normally  9,  rarely  8  or  10.  Anal 
fin  high  and  short,  often  more  or  less  emarginate  in  males.  Caudal  fin 
moderately  forked,  the  lobes  about  equal.  Air-bladder  with  two  cham- 
bers. Males  in  spring  with  the  head  covered  with  many  small  tubercles. 
One  species  certainly  known.*  {/it^u^j  reduced ;  rpyj/iay  aperture;  in  allu- 
sion to  the  imperfections  of  the  lateral  line.) 

*  Al,  au9trinum  Bean.  Body  rather  stout,  the  depth  4  in  length.  Head  4^-  in  length. 
Lips  plicate,  truncate  behind.  Light  brown  above,  yellowish  below;  some  scales 
brownish  at  base.  Paired  fins  wiih  dark  blotches.  D.  11;  A.  6;  scales  6-44-G.  Mi- 
cboftcan,  Mexico  (west  of  Sierra  Madre).  This  species  is  probably  a  Minytrenuif  but 
the  air*bladdor  has  been  removed  from  the  typical  specimens. 

{l[fX09tama  austHna  Bean,  Proc.  U.  S.  Nat.  Mus.  1879, 302.) 
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1ft !•  n«  melanops  (Raf.)  Joribkn.— -Spotted  Mullet;  Striped  Sucker, 

Body  oblong,  little  compi'esscd,  the  young  nearly  terete,  the  adults 
deeper  bodied;  the  dorsal  region  not  •levated.  Depth  about  4  in 
length,  varying  from  about  3  in  adults  to  4J  in  the  young.  Head  not 
very  large,  4J  in  length  of  body  (^j-li),  not  specially  depressed.  Mu- 
cous pores  rather  strong.  Eye  small,  5-G  in  head.  Mouth  quite  inferior, 
horizontal,  rather  small.  Scales  large,  firm,  regularly  and  smoothly 
imbricated,  in  46  (44-47)  longitudinal  series  and  13  (12-14)  transverse 
series,  the  scales  not  crowded  forwards.  Fin-rays  usually:  D.  12;  A. 
7;  V.  9.  Coloration  dusky  above,  with  usually  a  black  blotch  be- 
hind the  dorsal  fin.  Each  scale  along  the  sides  with  a  small,  more  or 
less  distinct  blackish  spot  at  its  base,  these  spots  forming  interrupted 
longitudinal  lines  along  the  rows  of  scales.  These  lines  are  usually 
very  distinct^especially  in  the  adult,  but  young  specimens  often  show 
them  faintly.  Sides  and  belly  silvery,  with  a  coppery  lustre.  Sexual 
I)eculiarities  moderately  marked ;  very  old  males  with  the  head  covered 
with  small  tubercles  in  spring.  ]S"o  great  changes  with  age,  either  in 
form  or  coloration.  Size  large;  maximum  length  about  18  inches. 
Great  Lake  region  to  South  Carolina  and  Texas. 

(Catostomua  melanopn  Raf.  Ichth.  Oh.  1820, 57:  Catoatomua  faaciatua  GQnthor,  vii,  19; 
Jordan,  Man.  Vert.  318;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  138.) 

6§.— JXtOXOS'TOJXIA  Raiinesque. 
Bed  Horse. 

(Ptyckostomus  Ag. ;  TeretulM  Raf.) 
(Raflnosqno,  Ichth.  Oh.  1820,  54:  tyx>e  Catostomua  anisurus  Raf.) 

Body  more  or  less  elongate,  sometimes  nearly  terete,  usually  more  or 
lesH  compressed.  Head  variously  long  or  short,  its  length  ranging  from 
3J  to  5J  in  that  of  the  body.  Eye  usually  rather  large,  varying  from  3 
to  6  times  in  the  length  of  the  side  of  the  head,  its  i>osition  high  up 
and  median  or  rather  posterior.  Suborbital  bones  very  narrow,  always 
much  longer  than  broad,  their  width  less  than  one-fourth  that  of  the 
fleshy  part  of  the  cheek.  Fontanelle  on  top  of  head  always  well  open, 
the  parietal  bones  not  coalescing.  Mouth  varying  much  in  size,  always 
inferior  in  position,  the  mandible  being  horizontal  or  nearly  so.  Lips 
usually  well  developed,  the  form  of  the  lower  varying  in  different  sec- 
tions of  the  genus,  usually  with  a  slight  median  fissure,  but  never 
deeply  incised;  the  lips  with  transverse  plicse,  the  folds  rarely  so 
broken  up  as  to  form  papilla).    Jaws  without  conspicuous  cartilaginous 


30.    CATOSTOMID-E — MOXOSTOMA.  137 

sheath.  Mufiiferoas  system  coDsiderably  developed,  a  cliain  of  tubes 
along  the  supraorbital  region,  a  branch  of  which  extends  around  be- 
hind the  eye  and  forwards  along  the  suborbital  bones  and  the  lower 
edge  of  the  preorbital.  Opercular  bones  moderately  developed,  nearly 
smooth.  Isthmus  broad.  Gill-rakers  weak,  moderately  long.  Pharyn- 
geal bones  rather  weak,  much  as  in  Erimyzon  and  Catostamtis^  the  teeth 
rather  coarser,  strongly  comjiressed,  the  lower  5  or  C  much  stronger 
than  the  others,  which  are  rapidly  diminished  in  size  upwards,  each 
with  a  prominent  internal  cusp.  Scales  large,  more  or  less  quadrate  in 
form,  nearly  equal  in  size  over  the  body,  and  not  specially  crowded  any- 
where, usually  about  44  in  the  lateral  line  (4l-oG)  and  about  12  series 
between  dorsal  and  ventrals.  Lateral  line  well  developed,  straight  or 
anteriorly  curved.  Fins  well  developed,  the  dorsal  inserted  about  mid- 
way of  the  body,  its  first  rays  usually  rather  nearer  snout  than  the  cau- 
dal, the  number  of  developed  rays  usually  about  13,  but  varying  in  dif- 
ferent species  from  11  to  17.  Anal  fin  short  and  high,  usually  emargi- 
nate  in  the  male  fish,  probably  always  with  7  developed  rays.  Ventrals 
inserted  nearly  under  the  middle  of  the  dorsal ;  their  number  of  rays 
normally  9,  occasionally  varying  to  10;  the  occurrence  of  10  ventral  rays 
is  probably  an  accidental  individual  character,  and  not  a  permanent  spe- 
cific one.  Caudal  fin  deeply  forked,  the  lobes  about  equal,  except  in  two 
species.  Air-bladder  with  three  chambers.  Skeleton  essentially  as  in 
CatostomnSj  the  vertebrae  in  M.  carpio  27-14. ',  Sexual  peculiarities  little 
marked,  the  males  in  the  spawning  season  with  the  lower  fins  reddened, 
and  the  anal  rays  swollen  and  somewhat  tuberculate.  Species  very  nu- 
merous in  the  United  States  east  of  the  Eocky  Mountains.  They 
spawn  in  spring,  running  up  from  the  rivers  into  the  smaller  streams 
for  that  purpose.  They  are  difficult  to  distinguish,  and  have  perhaps 
been  unduly  multiplied  by  authors,  {ixo^o,  to  suck;  ffroiia^  mouth; 
hence,  more  properly  Myxostoma.) 

•Lips  fall,  strongly  papillose. 

Iff2«  n*  papillosum  (Cope)  Jordan. 

Body  comparatively  stout,  the  dorsal  region  somewhat  elevated  and 
lounded,  the  depth  being  about  4  in  length,  the  head  about  ttie  same. 
Eye  rather  large,  high  up  and  well  back,  the  preorbital  space  being 
longer  than  the  other  species.  Top  of  head  flat.  Dorsal  rays  12-14. 
Scales  rather   large,  6-42-5.     Lips  well  developed,  deeply  incised. 
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Color  silvery;  back  with  smoky  shading ;  lower  fius  white.*    Size  large; 
reaches  a  length  of  about  2  feet.    North  Carolina  to  Georgia. 

{Ptychoatomus  papiUonas  Copp^f  Proc.  Aracr.  Phil.  Soc.  Phila.  1870,470;  Jordan,  Man. 
Vert,  318;  Jordan,  Bull.  U.  S.  Nat.  Mas.  xil,  134.) 

••  Lips  distinctly  plicato. 

t  Lower  lip  iufolde<l,  A-Hbaped  when  viewed  from  below,  with  a  distinct  median 
crea»o,  in  which  the  two  halves  of  the  lip  meet,  forming  an  acute  angle; 
mouth  small. 
a.  Dorsal  large,  with  15-17  developed  rays. 

153.  JXI.  velatam  (Cope)  Jordan. 

Body  stout,  deep,  compressed,  the  back  elevated,  the  depth  3-4  in 
length.  Head  short,  heavy,  flattish  and  broad  above,  33-4;^  in  length. 
Depth  of  cheeks  half  the  length  of  the  head.  Eye  rather  large,  midway 
in  hea  d,  4-5  in  its  length.  Muzzle  rather  prominent,  bluntish,  over- 
hangi  ng  the  very  small  mouth.  Fins  very  large.  Dorsal  long  and  high, 
its  height  five-sixths  the  length  of  the  head,  its  free  border  straight. 
Pectorals  nearly  reaching  ventrals.  Color  silvery ;  smok}-  above;  lower 
lins  red.  Size  large. '  Upper  Mississippi  Valley  to  Georgia  and  south- 
wanl. 

{Ptychostomus  velains  and  coUapaus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  471-471?; 
Jordan,  Man.  Vert.  317;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  13i.) 

aa.  Dorsal  moderate,  with  12-14  developed  rays. 

b.  Head  comparatively  large,  about  4  in  length;  dorsal  rays  usually  12. 

154«  IVI.  blicco  (Cope)  Jordan. 

Ilead  short  and  very  wide  through  the  opercles,  flat  above.  Body 
Htout,  the  back  somewhat  elevated,  depth  4  in  length.  Muzzle  sub- 
truncate,  slightly  projecting.  Scales  C-40-5.  Olivaceous  silvery  be- 
low; dorsal  fin  dusk}'.    Kansas.    {Cope) 

(Ptifoho8tomuft  bucco  ('ope,  Hay  den's  Geol.  Surv.  Wyom.  Irf72,  43r:  Myxostoma  con- 
(IcHtum  Jordan,  Bull.  U.  8.  Nat.  Mus.  xil,  133;  probably  not  Catostomus  congestus  IJ.  & 
G.  Proc.  Aca<l.  Xat.  Sci.  Phila.  18o4,  27,  which  Professor  Cope  thinks  is  a  iurm  of  J/. 
macrolepidotum,  he  having  obtained  it  in  Texas  and  Arizona.) 

155*  TXK*  pidiensc  (Coxk>)  Jordan. 

Head  rather  long,  4.J  in  length,  flattish  above.  Body  elongate,  more 
nearly,  cylindrical,  little  compressed.  Muzzle  truncate.  Olivaceous, 
Hometiuies  with  rows  of  faint  spots  along  the  series  of  scales.  Dorsal 
and  caudal  fins  blaek-edged.  Size  quite  small,  liesembles  M.  cervi- 
mimy  but  the  mouth,  entirely  different.    Great  Pedee  Kiver.    {Cope.) 

{Ptychostomus  pidiensis,  Proc.  Am.  Phil.  Soc.  Phila.  1870,  471;  Jordan,  Man.  Vert, 
317;  Jordan,  Bull.  U.  8.  Nat.  Mus.  xii,  13:^.) 

hb.  Head  very  small,  about  5  in  length. 


30.   CATOSTOMIDiE — M0X08T0MA.  139 

156*  3I»  coreg'onus  (Cope)  Jordan. — Blue  Mullet. 

Muzzle  conic,  much  projecting  beyoud  the  very  small  mouth;  body 
much  compressed,  bro<adly  fusiform,  the  back  elevated  and  arched. 
Dorsal  rays  14.  Color  silvery,  with  plumbeous  shad^  above;  lower 
fins  white.  Size  small.  Catawba  and  Yadkin  Eivers,  North  Carolina 
(Cope.) 

{Ptijohostomus  coregonus  Cope,  Proc.  Amcr.  Phil.  Soc.  Phila.  1870,  472;  Jordan,  Man. 
Vert.  317;  Jordan,  Bull.  U.  S.  Nat.  Mas.  xii,  134.) 

tt  Lower  lip  thin,  forming  a  narrow,  crescent-slmpcd  border  around  the  mandible. 
157*  in*  album  (Cope)  Jordan. —  White  Mullet. 

Head  small,  5  times  in  length.  Muzzle  prominent,  but  less  so  than 
in  M.  coregonus.  Mouth  moderate.  Back  a  little  elevated.  Depth 
about  3^  in  length.  Dorsal  rays  12-14,  its  free  border  often  incised. 
Scales  G-45-5.  Coloration  very  pale;  lower  fins  white.  Size  large; 
reaches  a  weight  of  4  pounds  or  more.  Catawba  and  other  rivers  of 
North  Carolina. 

(Ptyehoaiomus  albu8  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  472;  Jordan,  Man.  Vert. 
31G;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  130.) 

158.  JUK.  tbalassinam  (Cope)  Jordan. 

Head  stout,  as  in  M.  velatum^  rather  long,  4  in  length,  flattish  above, 
muzzle  truncate,  not  very  prominent.  Mouth  moderate.  Back  elevated. 
Dorsal  fin  long,  of  14  or  15  rays.  Sea-greeii  above,  white  below  j  lower 
fins  white.    Yadkin  Kiver.     (Cope.) 

(Pttfchaatomus  tluilaasinus  Cope,  Proc.  Amcr.  Phil.  Soc.  Phila.  1870, 472;  Jordan,  Man. 
Vert.  316;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  131.) 

ttt  Lower  lip  full,  its  posterior  edgo  truncate. 
d.  Dorsal  rays  15-18  in  number. 

lft9«  m»  carpio  (Val.)  Jordan.— Carp  Mullet, 

Dors^  fin  largely  developed,  its  rays  15-18  in  number.  Head  rather 
large,  3§-4J  in  length,  broad  above.  Mouth  large,  with'full  lips.  Eye 
rather  large.  Body  deep,  strongly  compressed,  the  back  somewhat 
elevateil,  the  depth  about  3^  in  length.  Dorsal  fin  high  and  large, 
larger  than  in  any  other  species  of  the  genus,  the  first  ray  about  as 
long  as  the  base  of  tliQ  fin.  Scales  5-43-4,  quite  large.  Coloratioi^ 
very  pale  and  silvery;  the  lower  fins  white.  Ohio  Valley,  Great  Lakes, 
ami  northward. 

(Cat09iomu9  carpio  Valenciennes,  Hist.  Nat.  Poiss.  xvii,  4r>7, 1844:  Catoatomws  carpio 
Gttnther,  vii,  20;  Jordan,  Man.  Vort.  312;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  118.) 
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dd.  Dorsal  rays  12-14  in  number. 

e.  Scales  largo,  41-50  in  the  coarse  of  the  lateral  line. 

/.  Caudal  fin  normal,  the  two  lobes  about  equal  and  similarly  colored. 

1.60*   ]VI«   macrolepidotuill  (Le  Sueur)  Jordan. — Common  Red  Horse;  Mullet ; 
White  SucBer  ;  Large-scaled  Sucker, 

Head  comparatively  elongate,  bluutisb,  rather  broad  and  flattened 
above,  4-5  in  length.  Body  stoutisb,  varying  to  moderately  elongate. 
Lips  rather  full,  the  bluntish  muzzle  projecting  beyond  the  large  mouth  ; 
greatest  depth  of  cheeks  more  than  half  distance  from  snout  to  pre- 
opercle.  Eye  rather  large.  Dorsal  fin  medium,  its  developed  rays  12- 
14,  usually  13  in  number,  its  free  edge  nearly  straight,  its  longest  ray 
shorter  than  head.  Scales  large,  about  45  in  the  lateral  line.  Oliva- 
ceous ;  sides  silvery ;  lower  fins  in  the  adult  red  or  orange.  Great  Lakes 
to  Virginia,  south  westward  to  Arizona;  one  of  the  most  abundant 
fishes,  reaching  a  length  of  2  feet  or  more.  The  Eed  Horse  of  the  Ohio 
and  Mississippi,  with  the  head  relatively  longer  and  the  mouth  larger, 
is  perhaps  worthy  of  distinction  as  var.  duquesni  (Le  Sueui*)  Jor.  The 
eastern  form  (var.  macrolcpidoium)  is  scarcely  distinguishable  from  the 
next  species. 

(Catostomus  macrolepUlotus  and  duquesni  Le  Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  i, 
94,105,  1817:  Caiostomus  eryihrurus  Rcf.  Amor,  lilonth.  Mag.  181S,  ',^>A',  Catostomus 
duquesni  Giintber,  vii,  18 :  Myxostoma  macrolepidota  and  vars.  duquesni  and  lachrjpnalis 
Jordan,  Man.  Vert.  313;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  120:  Plychostomus  du- 
quesni^ erythrurus,  rohustus,  oneida^  lachrymale^  etc.  Cope,  Proc.  Amor.  Phil  Soc.  1870. 
Myxostoma  euryops  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1870,  348,  is  i>robably  a  mon- 
strosity of  this  species.) 

161.  IVI.  aureolum  (Le  S.)  Jordan. 

Head  comparatively  short,  low  and  small,  conic,  5  -5.J  in  length.  Back 
elevated  and  compressed.  Depth  3^  in  length.  Mouth  small,  over- 
passed by  the  snout,  the  lips  thin  and  small,  the  greatest  depth  of  cheek 
half  the  distance  from  snout  to  preopercle.  Eye  small.  Coloration 
bright  yellowish  brown,  somewhat  silvery  5  lower  fins  bright  red.  Dor- 
sal rays  13,  the  fin  somewhat  falcate,  its  free  edge  concave,  its^longest 
ray  longer  tham  head.  Scales  5-45-4.  Great  Lakes,  Ohio  Valley,  and 
northward. 

(Catostomus  aureolus  Le  Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  i,  95,  1817:  Catostomus 
macrolepidotus  GQnther,  vii,  18;  Jordan,  Man.  Vert.  314 ;  Jordan,  Bull.  U.  S.  Nat.  Mus. 
xii,  124:  f  Cyprinus  lesueuri  Hich,  Franklin's  Journ.  1823,  772.) 

163.  HI.  crassilabro  (Cope)  Jordan. 

Body  flattish,  the  back  elevated  and  compressed.  Depth  3J.  Muzzle 
contracted,  lower  lip  thick.  Scales  large,  5-11-5.  Dorsal  rays  usually 
12.  Dorsal  fin  elevated  in  front,  its  first  soft  ray  longer  than  the  base 
of  the  fin.    Color  silvery,  with  smoky  shading  above,  some  of  the  scales 
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blackish  at  their  bases ;  lower  fins  white ;  top  of  head,  humeral  bar,  and 
dorsal  fin  dusky.  Neuse  River,  North  Carolina.  (Cope.)  Probably 
identical  with  the  preceding. 

(Piychostomus  crasiilahria  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 477 ;  Jordan,  Man. 
Vert.  314 ;  Jordan,  Bull.  U.  8.  Nat.  Mus.  xii,  126.) 

163*  HI.  conns  (Copo)  Jordan. 

Body  fiattish,  the  dorsal  outline  elevated,  the  form  being  like  that  o/ 
M.  coregonus.  Head  small  and  conic.  Mouth  exceedingly  small,  the 
snout  far  overpassing  it,  the  muzzle  being  much  longer  than  in  M, 
crassilabre.  Dorsal  rays  14.  Eye  large.  Coloration  smoky  above,  some 
scales  dusky  at  their  bases;  sides  pale;  lower  fins  white.  Yadkin 
Eiver,  North  Carolina.    {Cope.) 

(Ptychostomus  conus  Copo,  Proc.  Amer.  Phil.  Soc.  PLila.  1870,  478;  Jordan,  Man. 
Vert.  314;  Jordan,  Bull.  U.  S.  Nat.  Miis.  xii,  126.) 

ff,  Caadal  fin  with  the  upper  lobe  longer  than  the  lower,  the  two  similarly  colored. 

104*  IVI.  anisnmm  (Raf.)  Jordan. 

Caudal  fin  with  the  upper  lobe  falcate,  much  longer  than  the  lower, 
at  least  in  the  adult,  the  lobes  similarly  colored.  Doraal  fin  short  and 
high,  falcate.  Body  compressed.  Back  somewhat  elevated.  Depth  3 J 
in  length.  Head  conic,  fiattish,  5J  in  length.  Mouth  very  small,  much 
as  in  atireohimj  from  which  it  can  probably  be  distinguished  only  by  the 
form  of  the  caadal.  D.  12-13,  half  higher  than  long.  Scales  6-46-5. 
Ohio  Valley  and  Great  Lake  region. 

(Cato8tomu8  aniaurua  Raf.  Ichth.  Oh.  54 :  Ptychoatomua  breviceps  Cope,  Proc.  Amer. 
Phil.  Soc.  Phila.  1870,  478;  Jordan,  Man.  Vert.  315;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii, 
126.) 

fff.  Caudal  fin  with  tho  lower  lobe  distinctly  longer  than  the  upper  and  diflferently 
colored,  the  upper  lobe  in  the  adult  being  rod,  the  inferior  jet-black,  its  two 
lowermost  developed  rays  and  their  membranes  abruptly  pale  (fin  both 
sexes). 

165«  m*  pcecilaram  Jordan. 

Body  elongate,  moderately  compressed,  somewhat  elevated  forwards. 
Depth  4^  in  length.    Uead  about  the  same.    Mcftith  mediam,  the  lips  . 
full.    Dorsal  rays  13.    Scales  large,  5-44-4.    Coloration  usual,  except 
of  the  caudal  fin ;  other  fins  all  red,  with  blackish  shadings.     Size 
small.    Louisiana  and  Southern  Mississippi. 

(Jordap,  Bull.  U.  S.  Nat.  Mus.  x,  66 ;  Jordan,  Man.  Vert.  315 ;  Jordan,  Bull.  U.  S. 
Kat.  Mus.  xii,  129.) 

ee.  Scales  very  small  for  tho  genus,  about  56  in  lateral  line ;  body  moderately  elongate, 
tho  depth  about  1  in  length. 

166«  1II«  albidum  (Grd.)  Jordan. 

Head  shoilish,  conic,  the  snout  not  much  projecting,  about  4  in  length ; 
eye  larger     Dorsal  fin  small,  with  about  11  rays,  the  last  rapidly 
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shortened.  (Cliara€ters  of  mouth  unkuown,  but  probably  similar  to 
mao'olepidotum  and  poecilurum;  it  is  said  to  be  "much  larger  than  in 
P.  congestm^K)    Eio  Grande  region.     (Girard.) 

(Pltfcho8tomu€  albidua  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  1856, 172;  Jordau,  Man.  Vert. 
315;  Jordau,  Boll.  U.  S.  Nat.  Miis.  xii,  128.) 

ddd.  Dorsal  rays  mostly  less  tbau  12 ;  body  very  slender. 

167*  iTI.  cerviuum  (Cope)  Jordan. — Jumping  Mullet ;  Jump-rocks. 

Head  very  short,  roundish  above,. rather  pointed  forwards,  about  5  in 
length.  Cheeks  subvertical,  their  depth  less  than  half  the  distance 
from  snout  to  preopercle.  Mouth  rather  hirge,  with  thick  lips,  whi(!h 
are  strongly  plicate,  the  folds  somewhat  broken  up.  Eye  small.  Fins 
very  small ;  the  dorsal  rays  10-12 ;  free  e<lge  of  dorsal  straight,  its 
longest  ray  less  than  head.  Scales  rather  large,  G-44  to  49-5.  Color 
greenish  brown  5  a  pale  blotch  on  each  scale,  these  forming  continuous 
streaks  along  the  rows  of  scales;  back  with  more  or  lo^s  distinct 
brownish  cross-blotches ;  fins  brownish,  not  much  red,  the  dorsal  black- 
ish at  tip.  Size  smallest  in  the  genus.  Length  less  than  a  foot.  Eivers 
of  the  South  Atlantic  States  from  the  James  to  the  Chattahoochee. 

{Teretulus  ccrvinus  Cope,  Joiirn.  Acad.  Nat.  Sci.  Phila.  1808,230:  Ftychoatomua 
cervinus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  478 ;  Jordan,  Man.  Vert.  315 ;  Jordan, 
Bull.  U.  S.  Nat.  Mus.  xii,  129.) 

60.— PI^ACOPflARirNX  Cope. 
Big  jawed  Suclcers. 

(Cope,  Proc.  Amer.  Pliil.  Soc.  Phila.  1870,  407:  typo  Placopharynx  carinatua  Cope.) 

Suckers  like  Moxostoma  in  all  respects,  except  that  the  pharyngeal 
bones  are  much  more  developed  and  the  teeth  reduced  in  number,  those 
on  the  lower  half  of  the  bone  very  large,  G-10  in  number,  nearly  cylin- 
dric  in  form,  being  but  little  compressed,  and  with  a  brojid,  rounded  or 
flattened  grinding  surface.  The  forms  and  positions  of  these  enlarged 
teeth  vary  greatly.  Jn  a  specimen  before  us  the  first  tooth  is  the  high- 
est and  most  compressed,  its  summit  being  rounded  and  then  abruptly 
truncate.  The  second  tooth  is  notably  shorter  and  thicker,  much  largt^r, 
and  rounded  on  top,  the  body  of  the  tooth  serving  as  a  peduncle  for  tlic 
swollen  grinding  surface.  The  third  tooth  is  still  shorter  and  similar  in 
form.  The  fourth  tooth  is  similar  to  the  first,  being  much  higher  than 
the  second  and  third,  and  flat  on  top.  The  otbers  seem  to  be  irregii 
larly  alternated  or  arranged  in  pairs,  a  long  one  and  a  short  one,  the 
long  teeth  in  all  cases  being  the  most  truncated,  as  if  their  surfaces  had 
been  most  worn  oft*.    The  mouth  is  larger  and  more  oblique  than  usual 
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in  Moxostomaj  and  the  lips  are  thicker.    Size  large.    (-Aa^,  a  broad  sur- 
face ;  fapoy^j  pharynx.) 

16S*  P.  carinatus  Copo. 

Body  oblong,  moderately  compressed,  heavy  at  the  shoulders.  Head 
very  large,  3^  in  length  of  the  body.  Eye  small,  behind  the  middle  of 
the  head.  Mouth  extremely  large,  the  lower  jaw  oblique  when  the 
mouth  is  closed,  the  mouth,  therefore,  protractile  forwards  as  well  as* 
downwards.  Lips  very  thick,  coarsely  plicate,  the  lower  lip  full  and 
heavy,  truncate  behind.  Head  above  evenly  rounded  or  somewhat  cari- 
nated.  Scales  6-45-6.  Dorsal  rays  13 ;  ventral  9.  Color  brassy  green 
above  J  lower  fins  red.  Great  Lakes  and  Mississippi  Valley  j  abundant 
in  many  streams. 

(Cope,  Proc.  Amer.  Phil.  Soo.  Phila.  1870,  407 ;  Jordan,  Mau.  Vert.  311 ;  Jordaxii 
BuU.  U.  S.  Nat.  Mu8.  xii,  lOd.) 

70.— <|UAS§IIiABIA  Jordan  <&  Drayton. 

Hare-lip  Suckers. 

(Lagochila  Jordan  &  Brayton,  preoccupied.) 

(Jordan  &  Brayton,  Man.  Vert.  E.  U.  S.  ed.  2,  1878,  401 :  type  Lagovhiln  lacera  Jordan 
&  Brayton. ) 

Suckers  like  Moxostoma  in  every  respect  excepting  the  structure  of 
the  mouth.  Uead  shortish,  conical,  with  lengthened  i^out;  its  length 
4^-5  times  in  that  of  the  body,  the  opercular  region  being  reduced, 
so  that  the  eye  is  well  backwards.  Suborbital  bones  narrow.  Fon- 
tanelle  large,  widely  open.  Mouth  large,  singular  in  structure,  in- 
ferior, the  upper  lip  not  protractile,  greatly  prolonged,  closely  plicate. 
Lower  lip  much  reduced,  divided  into  two  distinct  elongate  lobes,  which 
are  weakly  papillose.  The  split  between  these  lobes  extends  backwards 
to  the  edge  of  the  dentary  bones,  which  are  provided  with  a  rather  hard, 
homy  plate,  as  in  Pantostetis.  The  lower  lip  is  entirely  separated  from 
the  upper  at  the  angles  by  a  deep  fissure.  The  skin  of  the  cheeks  forms 
a  sort  of  cloak  over  this  fissure,  the  crease  separating  this  skin  from  the 
mouth  extending  up  on  the  sides  of  the  muzzle.  The  crease  between 
the  lips  extends  down  on  the  under  side  of  the  head.  System  of  mucif- 
erous  tubes  well  developed.  Pharyngeal  bones  not  dissimilar  from  the 
usual  type  in  Moxostoma^  rather  weak,  witft  numerous  small  teeth- 
Body  elongate,  not  much  compressed,  not  elevated.  Fins  moderate, 
formed  as  in  Moxostoma,  Scales  large,  as  in  Moxostonxa^  the  lateral  line 
well  developed  and  nearly  straight,  with  about  45  scales  in  its  course. 
Air-bladder  in  three  parts.  Sexual  x>6culiarities  unknown;  probably 
little  marked.    (QuassuSy  broken  or  torn;  labia^  lip.) 
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169.  H.  lacern  Jor.  &  Brayt.— flare-Hj?  SucJcer;  Cut-Vips;  Splii-mouth  Sucker;  May 
Sucker;  Rabhit-mouth  Sucker. 

Head  short,  conical,  with  IcDgthened  snout,  the  re|?ion  between  the 
eyes  flattened  and  with  prominent  macons  ridges.  Cheeks  and  lower 
part  of  head  rather  swollen.  Opercle  much  reduced,  its  greatest  length 
scarcely  greater  than  the  diameter  of  the  eye.  Head  about  4g-  in  length. 
Eye  4^  in  length  of  head,  about  2  in  length  of  the  snout,  its  situation 
thus  quite  posterior.  Length  of  the  top  of  the  head  2|  in  the  distance 
from  the  snout  to  the  base  of  the  dorsal.  Body  rather  slender,  the  form 
being  between  that  of  Moxostoma  cervinum  and  M.  macrolepidotum^  the 
depth  4f  in  the  length.  Dorsal  flu  rather  low,  its  rays  1, 12  5  A.  I,  7j 
V.  9.  Scales  5-45-5.  Color  olive  or  bluish  brown  above ;  sides  and 
belly  silvery ;  lower  fins  faintly  orange.  Ohio  Valley  and  southward. 
A  singular  species,  abundant  in  some  sections  (Scioto  River,  Clinch 
River,  Chickamauga  River),  but  overlooked  by  naturalists  until  lately. 

{Lagochila  laorra  Jordan  &  Brayton,  Proc.  Acad.  Nat.  Sci.  Phila,  1877,  2S0 :  Lagochila 
lacera  Jordan,  Man.  Vert.  cd.  2,  311 :  Jordan,  Man.  Vort.  ed.  2,  40G;  Jonlan,  Bnll.  U. 
8.  Nat.  Mu8.  xii,  106.) 

Family  XXXI.— CYPRINID-^. 

{Tlie  Carps,) 

Cyprinoid  fishes  with  the  margin  of  the  upper  jaw  formed  by  the  pre- 
maxillaries  alone  and  the  lower  pharyngeal  bones  well  developed,  falci- 
form, nearly  parallel  with  the  gill-arches,  each  provided  with  1-3  series 
of  teeth  in  small  number,  4-7  in  the  main  row,  and  a  less  number  in  the 
others  if  more  are  present.  Head  naked.  Body  scaly  (except  in  Meda^ 
PlagopteruSj  Plwxinellus,  and  Aulopyge),  Barbels  2  or  4  5  absent  in  most 
of  our  genera,  Jind  not  large  in  any.  Belly  usually  rounded,  rarely 
compressed,  never  serrated.  Gill-openings  moderate,  the  membranes 
broadly  joined  to  the  isthmus.  Brachiostegals  always  3.  Gills  4,  a 
slit  behind  the  fourth.  Pseudobranchiae  present  (except  in  Orthodouy 
etc.).  No  adipose  fin.  Dorsal  fin  short  in  American  species,  elongate 
in  many  Old  World  forms.  Ventral  fins  abdominal.  Air-bladder 
usually  large,  commonly  divided  into  an  anterior  and  posterior  lobe, 
rarely  wanting,  not  enclosed  in  a  bony  capsule.  Stomach  without 
ap^)endages,  appearing  as  a  simple  enlargement  of  the  intestines. 
Fishes  of  moderate  or  small  size,  inhabiting  the  fresh  waters  of  the 
Old  World  and  of  North  America.  Genera  about  200 ;  species  nearly 
1,000;  excessively  abundant  where  found,  both  in  individuals  and 
species,  and,  from  their  great  uniformity  in  size,  form,  and  coloration, 
constituting  one  of  the  most  difficult  groups  in  natural  history  iu 
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which  to  distinguish  genera  and  species.  Our  genera  are  mostly  very 
closely  related,  and  are  separated  by  characters  which,  although  reason- 
ably constant,  are  often  of  slight  stnictural  importance.  From  time  to 
time,  different  authors  have  proposed  to  throw  most  of  these  groups  into 
the  genus  Leuciscusj  a  procedure  which,  without  further  discussion,  may 
be  said  to  have  always  led  to  confusion.  The  spring  or  breeding  dress 
of  the  male  fishes  is  often  peculiar.  The  top  of  the  head,  and  often  the 
fins  or  various  portions  of  the  body,  are  covered  with  small  tubercles, 
outgrowths  firom  the  epidermis.  The  fins  and  parts  of  the  body  in  the 
spring  males  are  often  charged  with  bright  pign^ent,  the  prevailing  color 
of  which  is  red,  although  in  some  genera  it  is  satin- white,  yellowish,  or 
black.* 

(CuprinidWf  part,  GUnther,  vii,  25-339.) 

•  Dorsal  fin  short,  without  developed  spine. 
t  Air-bladder  sorroanded  by  many  couYolutions  of  the  very  long  alimentary  canal. 

(  Campostontince, ) 
A.  Teeth  4-4,  or  1,  4-4,  0,  with  oblique  grinding  surface  aud  slight  hook ;  peri- 
toneum black. 

Campostoma,  71. 
tt  Air-bladder  above  the  alimentary  canal ;  teeth  one-rowed.     (Chondroslomince.) 
t  Intestinal  canal  elougato,  more  than  twice  the  length  of  the  body ;  teeth  with 

grinding    surface    well 
developed;  peritoneum 
usually  black. 
B.  Jaws  each  with  a  conspicuous,  broad,  straight-edged,  horny  plate ;  teeth  4- 

5,  stout,  bluntish,  hook- 
ed, and  short. 

ACROCHILUS,  72. 
BB.  Jaws  without  homy  plate. 
C.  Teeth6-6,  strongly  compressed,  knife-shaped ;  pseudobranchisB  none ;  ru- 
dimentary caudal  rays 
greatly     developed; 
scales  very  small. 

Orthodon,  73. 

•  No  progress  can  be  made  in  the  study  of  these  fishes  without  a  careful  examina- 
tion of  the  teeth.  The  pharyngeal  bones  in  the  smaller  species  can  bo  removed  by  iu- 
lerting  a  pin  or  a  hook  through  the  gill-opening,  under  the  sboulder-girdle.  The 
tMlh  should  be  carefuUy  cleaned  with  a  tooth-brush,  or  a  jet  of  water,  or  a  pin,  and 
amy  be  examined  by  any  small  lens.  In  most  cases  a  principal  row  of  4  or  5  teeth 
will  bo  found,  in  front  of  which  is  sometimes' a  set  of  1  or  2  smaller  ones.  The  two 
aides  are  not  always  symmetrical.  ^^  Teeth  4-4''  indicates  a.  single  row  of  4  on  each 
pharyngeal  bone.  ''  Teeth  2,  4-5, 1 "  indicates  2  rows  of  teeth  on  each  side— on  the  one 
tide  4  in  the  principal  row  and  2  in  the  lesser,  on  the  other  side  5  in  the  main  row 
and  1  in  the  lesser.  In  the  Leuciscine  genera  these  teeth,  or  the  principal  ones,  are 
rapiatarialf  that  is,  hooked  inward  at  their  tips.  A  grinding  or  maaiicatory  snrface  is 
an  excavated  space  or  groove  usually  at  the  base  of  the  hook.  A  flattened  or  bev- 
elled edge  sometimes  simulates  a  masticatory  surface,  and  in  some  of  the  species  the 
grinding  aorfaee  is  very  narrow  and  confined  to  but  one  or  two  of  the  teeth.  In  all  cases 
where  the  number  of  teeth  is  given  in  the  apeciflo  descriptions  following,  this  number 
hat  ^een  Terified  on  typical  examples  either  by  Professor  Cope  or  the  writers. 

BalL  Nat.  Mas.  No.  16 ^10 
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CO.  Teeth  5-5 or 4-^;  paeadobranchiss  present;  doTHal  Jin  inserted  poste- 
riorly. 
D.  Lateral  line  complete ;  rudimentary  caudal  rays  numerous;  anal  basis 

elongate.. Lavini Ay  74. 
DD.  Lateral  line  incomplete ;  anal  basis  short ;  scales  minute. 

Chrosomus,  75. 

CCC.  Teeth  4-4 ;  dorsal  fin  nearly  median. 

£.  First  (rudimentary)  ray  of  dorsal  slender,  firmly  attached  to  the  first 

developed  ray. 
F.  Scales  very  small,  85-90  in  the  lateral  line,  which  is  complete. 

Zophe:nditm,  76. 
FF.  Scales  larger,  35-60  in  the  lateral  line. 

G.  Lateral  line  complete Hybognatiius,  77. 

GO.  Lateral  line  incomplete Colisccs,  78. 

££.  First  (rudimentary)  ray  of  dorsal  somewhat  enlarged  and  blunt, 

connected  by  mem- 
brane with  the  first  de- 
veloped ray. 

H.  Lateral  line  incomplete Pimephalks,  79. 

HH,  Lateral  line  complete Hyboruyn'chus,  80. 

It  Intestinal  canal  short,  less  than  twice  the  length  of  the  body ;  teeth  hooked,  the 

grinding  surface,  if  pres- 
ent, narrow  or  rudimen- 
tary; peritoueum  usu- 
ally pale. 
$  Dentary  bones  parallel,  united  for  their  whole  length.    (Exo- 

glossince. ) 
I.  Premaxillaries  not  protractile;  mandible  with  a  conspicu- 
ous fleshy  lobe  on  each 
side  at  base. 

EXOGLOSSUM,  81. 
$$  Dentary  bones  arched,   free   from  each  other,   except  at 

the  symphysis.      {Leu- 
dacincp.) 
J.  Abdomen  behind  ventral  fins  not  compressed  to  an  edge, 

the  scales  passing  over 
it ;  anal  basis  generally 
short. 
K.  Teeth  in  the  main  row  4-4. 
L.  Maxillary  without  barbels. 
M.  Jaws  each  with  a  hardened  bony  sheath;  first 

ray  of  dorsal  spine-like, 
connected  by  membrane 
with  the  first  developed 
ray ;  teeth  4-4. 

Cochloonathus,  82. 
MM.  Jaws  without  bony  sheath. 
N.  Lower  Jaw  with  the  lip  thin  or  obsolete,  not 

developed   as  a   fleshy 
4  lobe   on   each  side   at 

base. 
O.  Mandible,  interopercle,  and  suborbital  not 

cavernous. 
P.  Teeth  4-^,  or  1,  4-^,  1  (1,  4-4,  2  in  one  spe- 
cies). 
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E.  Lateral  line  incomplete. 

Hemttremia,  83. 
RR.  Lateral  line  complete.... Cliola,  84. 
PP.  Teeth  8,  4-4,  2. 

S.  Lateral  line  complete.. MiNNiLUSy  85. 
SS.  Lateral     line    incomplete;     Boales 

small.PnoTOPORUS,  86. 
00.  Mandible,  iuteroperclo,  and  suborbital  with 

conspicnons,  externally 
visible,  cavemons  cham- 
bers; teeth  1,  4-4,  0. 

Erictmba,  87. 
NN.  Lower  Jaw  with  the  lip  developed  as  a  fleshy 

lobe  on  each  side;  teeth 
4-4 ;  dorsal  anterior. 
Phenagobius,  88. 
LL.  Maxillary  with  a  small  barbel  at  its  extremity. 

U.  Premaxillaries  not  protractile; 
teeth  2,  4-4,  2;  scales 
small ;  dorsal  posterior^ 
Rhinichthys,  89. 
UU.  Premaxillaries  protractile. 
V.  Teeth4-4,orl,4-4,l,orl, 4-4,0. 
W.  Scales  very   small;   dorsal 
posterior. 
X.  Lateral  line  complete. 

Agosia,  90. 
XX.  Lateral  line  incomplete. 

Apocope,  91. 
WW.  Scales  large;  dorsal  me- 
dian; lateral  line  com- 
plete. 

Ceratichthys,  92. 
W.  Teeth  2,  4-4,  2. 

Y.  Head     convex     above; 

teeth  without  grinding 

surface  ..Couesics,  93. 

YY.  Head  flattened  above ; 

teeth  with  grinding  sur- 

•  face  .  .  .  PLATTGOBIO,  94. 

KK.  Teeth  in  the  main  row  5-5  or  4-5. 

Z.  Maxillary  with  a  bar- 
bel; premaxillaries  pro- 
tractile. 
Teeth  hooked,  none  of  them  molar ;  teeth  in  the  lesser  row  2. 
h.  Caudal  fin  symmetrical,  its  rudimentary  basal  rays  not  greatly  developed. 

o.  Bafbel  minute,  lateral ;  teeth  without  grinding  surface Sbmotilus,  95. 

ce.  Barbel  terminal ;  teeth  with  grinding  surface Symbietrubus,  96. 

hb.  Caudal  fin  unsymmotrical,  the  upper  lobe  much  the  longer,  the  basal  caudal 

rays  greatly  developed Pooonichthys,  97. 

Teeth  partly  molar,  much  enlarged,  obtusely  truncate,  lesser  row  with  2  teeth ; 

scales  small Mylochilcs,  98. 

ZZ.  Maxillary      without 
barbel. 
d.  Upper  Jaw  not  protraotUe ;  2  or  3  teeth  modified,  molar ;  teeth  2,  5-5,  2,  or  2^ 

5-4,  2. Mylophabodon,  90. 


148      C0NTBI3UTI0NS   TO  NORTH  AMERICAN  ICHTHYOLOGY — IV. 

dd.  Upper  Jaw  protractile ;  teeth  not  molar. 
e.  Teeth  two-rowed,  2  teeth  in  the  leaser  row. 
/.  Lateral  line  complete. 

g.  Teeth  subconical,  scarcely  hooked,  sharp-edged,  wide  apart,  the  long 

limb  of  the  pharyngeal  bone  elongate. 

Ptychochilus,  100. 
gg.  Teeth  compressed,  close-set,  strongly  hooked ;  the  pharyngeal  bono  of 

the  nsnal  form. 
K  Candol  peduncle  slender  and  elongate,  the  caudal  fin  widely  forked, 
its  basal  rudiments  much  developed;  scales  very  small ; 

heatl  depressed Gila,  lul.  " 

Kh,  Candal  pednnole  stont;  basal  rudiments  of  caudal  little  developed. 

S<)U  ALIUS,  102. 

ff.  Lateral  line  incomplete Phoxixus,  103. 

ee.  Teeth  one-rowed. 

-  Lateral  line  complete. 

g.  Mouth  of  moderate  size Lkuco8,  104. 

gg.  Month  extremely  small Opsopceodus,  10r>. 

—  Lateral  line  incomplete ;  teeth  serrate Trych  jjirodon,  10(). 

JJ.  Abdomen  behind  ventral  fins  compressed  to  an  edge, 
the  scales  not  passing  over  it ;  anal  basis  usually  elon- 
gate ;  dorsal  posterior, 
i.  Abdomen  in  front  of  ventrals  rounded ;  anal  basis  rather  long. 
j.  Teeth  5-5,  with  grinding  surface  and  serrate  edges. 

NOTEMIGONUS,  107. 

jj.  Teeth  2, 5-5, 2,  entire,  without  grinding  surface.  Alburnus,  lOH. 
*' Dorsal  fin  short,  posterior,  with  a  strong  spine,  coniponedof  two,  the  posterior  re- 
ceived into  a  longitudinal  groove  of  the  anterior;  inner 
border  of  the  ventral  fins  adherent  to  the  body ;  teeth 
hooked,  without  grinding  surface,  in  two  rows.  {Plago- 
pterince.) 
I.  Body  with  small  scales ;  teeth  2,  4-4,  2 ;  no  barbels. 

Lkpidomkda,  109. 
U,  Body  scaleless. 

in.  Maxillary  without  barbel ;  teeth  1,  4-4,  I Meda,  110. 

mm.  Maxillary  with  a  barbel ;  teeth  2,  &-4,  2. 

Plagoptrbus,  111. 
*** Dorsal  fin  elongate;  dorsal  and  anal  fins  each  preceded  by  a  serrated  splue; 

scales   large;   teeth  molar;    sjiecies  introduced.     {Cy- 
prinincB,) 

fi.  Barbels  4;  teetf  1, 1,3-3,1, 1 Cyprinus. 

ftn.  Barbels  none;  teeth  4-4 Carassius. 

71.— CAlirPOSTOMA  Agossiz. 

Stonerollers, 

(Agassiz,  Amer.  Joum.  Sci.  Arts,  1855,  218:  type  RuUlus  anomalus  Raf.) 

Body  moderately  elongate,  little  compressed.  Mouth  normal,  the 
jaws  with  thick  lips  and  radiment  of  a  hard  sheath.  Premaxillaries 
protractile;  no  barbel.  Teeth  4-4,  or  1,  4-4,  0,  with  oblique  grinding 
BorfeMse  and  but  a  slight  hook  on  one  or  two  teeth.    Air-bladder  sus- 
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pended  in  the  abdominal  cavity,  and  entirely  sorrounded  by  many  con- 
volutions of  the  long  alimentary  canal,  which  is  6-9  times  the  total 
length  of  the  body.  Ovaries  similarly  enclosed  in  the  alimentary  canal. 
Peritoneum  black.  Pseudobranchiae  present.  Scales  moderate.  Lat- 
eral line  present.  Dorsal  nearly  over  ventral.  Anal  basis  short.  No 
spines.  Herbivorous.  Sexual  differences  very  great,  the  male3  being 
covered  with  large  tubercles  in  spring.  The  singular  arrangement  of 
the  intestines  in  relation  to  the  air-bladder  is  peculiar  to  Campostoma 
among  all  known  fishes.    Size  moderate,    {xanmjj  curve;  aTofiaj  mouth.) 

*  Scales  small,  75-80  in  the  lateral  line ;  teeth  4-4  (?). 

170*  C  ornatam  Grd. 

Body  stout.  Head  large,  blunt  and  heavy.  Mouth  large,  the  max- 
illary reaching  to  near  the  front  of  the  large  eye.  Tail  rather  short 
Coloration  brilliant,  precisely  as  in  C  anomalum.  Head  3| ;  depth  4. 
D.  8;  A.  8;  Lat.  1.  78.    Chihuahua  River.    {Oirard.) 

(Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  176;  Gttnther,  vii,  183.) 

••  Scales  moderate,  48-57. 
t  Teeth  4-4. 

171*  C.  anomalum  (Raf.)  Ag-Stone-roller;  Stane'lugger. 

Body  stoutish,  moderately  compressed,  the  ante-dorsal  region  becom- 
ing swollen  and  prominent  in  the  adult.  Snout  moderately  decurved. 
Scales  deep,  rather  small  and  crowded  anteriorly.  Maxillary  not  reach- 
ing to  opposite  the  front  of  the  eye.  Color  brownish,  with  a  brassy  lus- 
tre above,  the  scales  more  or  less  mottled  with  dark.  A  dusky  vertical 
bar  behind  the  opercle.  Dorsal  and  anal  fins  each  with  a  dusky  cross- 
bar about  half  way  up,  the  rest  of  the  fin  olivaceous  in  females,  fiery  red 
in  the  males  in  the  spring.  Iris  orange  in  males.  Males  in  the  spring 
with  the  head  and  often  the  whole  body  covered  with  large,  rounded  tu- 
bercles. In  no  other  Cyprinoid  are  these  nuptial  appendages  so  exten- 
sively developed.  Head  4-J- ;  depth  ^.  D.  8 ;  A.  7  j  scales  7-53-8;  teeth 
4-4.  L.  6S  inches.  Extremely  variable,  the  young  very  different  iu 
appearance  from  the  old  males.  Western  New  York  to  Mexico,  every- 
where abundant  in  deep  or  still  places  in  small  streams,  running  up 
small  brooks  to  spawn  in  spring.  Herbivorous.  One  of  the  most  inter- 
esting and  curious  of  our  fishes. 

{RuUlu$  anomalus  Raf.  Ichth.  Oh.  52:  Exogloaaum  duUum  Kirtland,  Best.  Jonrn. 
Nat.  Hist.  V,  272:  Exoglossum  8piniceph4ilum  Cuv.  &,  Val.  xvii,  4«9:  Chondrostoma  pulltim 
AgBflsiz,  Amer.  Jonrn.  Sci.  Arts,  1854,  357 :  Campoffoma  oalUpteryXy  marmyruSf  gohiani- 
ftitui,  luul  lUjpipops  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  284:  Campostoma  naautum 
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Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  185C,  176/ from  tho  Rio  Grande,  may  bo  a  distinct 
species  (specimens  before  ns  have  a  slenderer  head  and  rather  more  compressed  and 
eleyated  body  than  is  osaal  in  C,  anomalum) :  CampoBtoma  ditbium  Giinther,  vii,  lb3 ; 
Agassiz,  Amer.  Joum.  Sci.  Arts,  1855, 218 ;  Jordan,  Man.  Vert.  ed.  2,  287.) 

i\  Teeth  1,  4-4,  0.  • 

179*  C.  prollxum  (Storer)  Jordan  &  Gilbert. 

Slenderer  than  C,  anomalum.  Head  rather  shorter  and  narrower. 
Scales  larger  and  less  crowded^  and  the  coloration  more  uniform  and 
paler^  or  more  silvery.  Head  4| ;  depth  4J.  D.  8 ;  A.  7 ;  scales  7-49-G ; 
teeth  1)  4-4,  0.  Tennessee,  Georgia,  and  Alabama;  abundant.  Very 
similar  to  the  preceding,  but  probably  worthy  of  specific  distinction  on 
account  of  the  difference  in  dentition,  constant  in  all  specimens  exam- 
ined. 

{Leuciacus  prolixus  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  Joly,  1845:  Campoatoma  anoma- 
lum  var.  prolixum  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  326. ) 

***  Scales  larger,  about  45  in  the  coarse  of  tho  lateral  line ;  teeth  4-4  (f ). 

173.  €•  formosulum  Grd. 

Head  short  and  blunt,  with  broad,  projecting  snout.  Head  4 ;  depth 
4 J.  D.  8  J  A.  7 ;  Lat.  1.  45.  Grayish  above,  whitish  below ;  sides  more 
or  less  marmorate ;  a  black  patch  at  the  base  of  the  caudal  and  on  the 
dorsal.    San  Antonio  River,  Texas.    {Oirard.) 

(Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  176.) 

79.— ACROCHILVS  Agassiz. 

Hard-moutJis. 

(Acrocheilua  Agassiz,  Amcr.  Jonm.  Sci.  Arts,  1855,  211:  type  AcrochcHus  alutaceua 
Agassiz  &  Pickering. ) 

Body  elongate,  little  compressed.  Both  jaws  with  a  large,  straight, 
horny  plate,  sharp  externally  and  very  conspicuous.  Upper  jaw  protrac- 
tile. Ko  barbel.  Teeth  4-5,  stout,  hooked,  with  broad  masticatory  sur- 
face. Intestinal  canal  elongate.  Peritoneum  black.  Pseudobranclii^ 
present.  Scales  small,  loosely  imbricated.  Lateral  line  present  Dor- 
sal fin  slightly  behind  ventrals.  Anal  basis  moderate.  Caudal  tin 
broad,  its  rudimentary  rays  recurrent  on  the  caudal  peduncle.  Size 
rather  large.     (ax/)'>^,  sharp;  ;^e7^oT,  lip.) 

174*  A.  alutaceiis  Agass.  &  Pick. — Hard-mouth, 

General  form  and  apx>earance  of  the  species  of  Gilaj  but  the  head  not 
depressed,  and  more  blunt  forward.  Body  elongate,  not  much  com- 
pressed, its  sides  more  so  than  the  caudal  peduncle ;  the  greatest  depth, 
over  tho  ventrals,  4  in  lengtj}.    Caudal  peduncle  very  long  and  slender. 
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nearly  terete,  its  length  contained  4f  times  in  the  length  of  the  body,  its 
least  depth  2f  in  its  length.  Head  moderate,  4^  in  length  of  body, 
bluntish,  the  profile  considerably  rounded,  the  interorbital  space 
strongly  convex.  Month  horizontal,  snbinferior,  overlapped  by  the 
broad,  blunt  snout,  its  breadth  considerable,  but  the  maxillary  not  ex- 
tending far  back,  to  opposite  the  front  of  the  eye.  Upper  jaw  pro- 
tractile, covered  with  a  fleshy  lip,  inside  of  which  is  a  small,  straight, 
cartilaginous  plate,  similar  to  that  on  the  lower  jaw,  but  much  smaller 
and  not  evident  externally.  Lower  lip  covered  with  a  firm  cartilagi- 
nous plate,  sharp  externally,  the  upper  surface  being  formed  by  its 
bevelled  edge.  The  transverse  width  of  this  plate  is  between  four  and 
S^re  times  its  (loifgitudiual)  breadth.  The  plate  extends  in  nearly  a 
straight  line  from  one  angle  of  the  mouth  to  the  other ;  its  transverse 
width  is  contained  2g  times  in  the  length  of  the  head.  Eye  rather 
large,  5.J  in  head,  IJ  in  snout,  its  position  anterior  and  not  high  up,  2J 
in  interorbital  space.  Dorsal  long,  rather  low,  its  first  ray  just  behind 
the  first  ray  of  ventrals,  midway  between  the  snout  and  the  middle  of 
the  base  of  the  caudal  fin.  Caudal  fin  very  long,  the  lobes  about  equal, 
longer  than  the  head,  widely  forked,  the  accessory  rays  at  is  base  very 
numerous  and  recurrent  on  the  caudal  peduncle  5  about  eight  of  these 
may  be  distinguished  on  each  side  of  the  fin.  Anal  fin  rather  large ; 
ventrals  broad,  reaching  vent.  Pectorals  moderate,  not  reaching  two- 
thirds  of  the  distance  to  the  ventrals.  Scales  quite  small,  somewhat 
imbedded  in  the  skin,  verj'  loosely  imbricated,  or  often  scarcely  imbri- 
cated ^at  all,  the  exposed  surfaces  longer  than  high,  profusely  punc- 
tate; squamation  quite  irregular;  the  scales  smaller  on  back  and  belly 
than  on  sides,  most  exposed  on  caudal  peduncle.  Lateral  line  much 
decurved.  Coloration  very  dark,  belly  paler,  but  nearly  all  parts  of  the 
body  studded  with  minute  dark  points.  D.  10;  A.  9;  scales  20-85- 
16.  Teeth  4-5,  hooked,  somewhat  club-shaped,  with  a  broad  mas- 
ticatory surface.  Peritoneum  black ;  intestines  much  elongate,  filled  in 
this  specimen  with  vegetable  substance.  L.  12  inches.  Columbia  River 
and  tributaries. 

( Agassiz,  Amer.  Jonm.  Sci.  Arts,  xix,  214^1*355 ;  Gtintber,  vii,  270 ;  Jordan.  Proc.  U. 
8.  Nat.  Mus.  i,  83,  la78.) 

78.— ORTHODOIV  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  182:  typo  Gila  microlepidota  Ayros.) 

Body  elongate.    Jaws  normal,  the  up];)er  protractile,  the  lower  sharp- 
edged,  with  a  knob  at  the  symphysis ;  no  barbel.    Teeth  G-^  or  (>^^ 
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mucli  compressed,  lancet-sbaped,  erect,  nearlj'  straight.  Upper  limb 
of  the  pbar^-ngeal  bone  very  broad  and  concave,  separated  by  a  deep 
notch  from  the  dentigerous  portion,  the  bone  thin  and  brittle.  Intes- 
tinal canal  elongate,  about  7  times  the  length  of  the  fish;  peritoneum 
bLock.  Scales  small.  Lateral  line  present.  Dorsal  fin  opposite  ven- 
trals.  Basal  rays  of  caudal  largely  developed.  Anal  basis  short. 
Pseudobranchiae  none.  Gill-rakers  moderate,  clavate,  the  inner  edge 
fringed.  Size  large.  This  genus  is  related  to  Chondrosto^na,  diflfering 
chiefly  in  the  absence  of  pseudobranchiae  and  of  the  horny  mandibular 
plate.    {(J/o^r/c,  straight;  d^cwv,  tooth.) 

175.  O.  microlepidotus  (Ayrea)  Grd. 

Body  elongate.  Head  moderate ;  the  snout  very  broad ;  eye  small, 
about  half  the  length  of  the  snont.  Mouth  terminal,  somewhat  oblique, 
broad,  the  maxillary  not  extending  to  the  eye.  Upper  head  of  surface 
flattish,  with  two  bony  ridges.  Fins  rather  large;  the  caudal  strong. 
Coloration  plain.  Lateral  line  decurved.  Head  4;  depth  4J.  D.  9; 
A.  8 ;  scales  21-105-12 ;  Vert.  24  +  20.  Teeth  G-C  or  6-5,  formed  much 
as  in  Campostoinaj  but  longer.  Size  large.  L.  12  inches.  Rivers  of 
California ;  Great  Basin  of  Utah  ( Yarrow). 

{Gila  microlepidoia  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  21, 1855;  Girard,  U.  S.  Pac. 
E.  R.  Surv.  Fish.  2S7,  fig. ;  Giintlier,  vil,  275.) 

74.— I.ATIIVIA  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 137:  type  Lavinia  exilicauda  B.  &  G.) 

Body  elliptical,  elevated,  moderately  compressed,  rapidly  contf-acted 
to  the  slender  caudal  peduncle.  Ilead  small,  conical.  Mouth  mod- 
erate, terminal,  oblique;  the  lower  jaw  included.  Scales  moderate, 
not  closely  imbricated,  the  exposed  surfaces  somewhat  hexagonal. 
Lateral  line  decurved,  complete.  Belly  behind  ventrals  entirely  scaled. 
Dorsal  fin  well  behind  ventrals,  its  last  ray  just  in  front  of  the  begin- 
ning of  the  anal,  which  is  rather  elongate.  Caudal  fin  little  forked,  its 
rudimentary  basal  rays  much  increased  in  number  and  very  strong. 
Intestinal  canal  elongate,  3  times  the  total  length  of  the  fish;  i)e- 
ritoneum  dark.  Teeth  4-5  or  5-5,  scarcely  hooked,  cultriform,  with 
rather  broad  but  shallow  grinding  surface,  the  largest  standing  up 
well  above  the  surface  of  the  bone.  Gill-rakers  rather  long  and  slen- 
der;  pseudobranchiaB  large.  Size  large.  (Lavinia,  a  classical  name, 
without  special  application  to  these  fishes.) 
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176.  li.  exillcauda  B.  <&  G. 

Body  deep,  compressed,  tjipering  to  the  caudal  peduncle,  which  is 
very  slender.  Head  small,  short,  conical.  Mouth  rather  small,  obliqi#, 
the  upper  lip  on  the  level  of  the  lower  part  of  the  pupil,  the  maxillary 
falling  short  of  the  eye.  Preorbital  short  and  deep ;  suborbital  moderate. 
Eye  rather  large,  anterior,  4  in  head.  Scales  rather  large,  42  in  front 
of  dorsal.  Dorsal  fin  rather  small.  Pectorals  short.  Anal  high  and 
long.  Caudal  well  forked,  its  nidimental  rays  strong,  about  10  in  num- 
ber. Color  dark  above,  sides  somewhat  silvery.  Scales  with  dark 
specks.  Ilead  4i|;  depth  3 J.  D.  10;  A.  12;  scales  13-64-8;  teeth  4-5 
or  5-^.    L.  12  inches.    Rivers  of  California. 

(Baird  &  Girai#,  l*roc.  Acad.  Nat.  Sci.  Pliila.  1854,  137;  Girard,!!.  8.  Pac.  R.  R. 
Snrv.  X,  241:  Leuciscua  exilicauda  GUnther,  yii,  248:  Latinia  harcngus  Girard,  Proc. 
Acad.  Nat.  Sci.  Pbila.  1856,  184;  the  same  species.) 

75.— CHROSOJfllJS  Rafiuesque,  1820. 

Ee^  Minnows. 

(Rafinesque,  Iclith.  Oh.  47 :  type  Luxilus  erythfvgasler  Raf.) 

Body  moderately  elongate,  little  compressed.  Jaws  normal;  no  bar 
bel.  Teeth  5-5  or  4-5,  moderately  hooked,  with  well-marked  grinding 
surface.  Alimentary  canal  elongate,  about  twice  as  long  as  body ;  peri- 
toneum black.  Scales  very  small.  Lateral  line  short  or  wanting.  Dor- 
sal behind  ventrals;  anal  basis  short.  Size  small.  Colors  in  spring 
brilliant.    (;^^oc,  color ;  <TWAta,  body.) 

•  Sides  of  the  body  with  two  Mapk  stripes  ;  the  upper  runuiug  from  the  upper  angle 
of  the  opercle  straight  to  the  caudal,  sometimes  breaking  up  iu  spots  behiud ; 
the  lower  broader,  extending  from  the  snout  through  the  eye,  curved  down- 
ward along  the  belly,  and  extending  to  the  caudal,  where  it  ends  in  a  black 
spot  (these  stripes  faint  in  the  female). 

177*  C«  erythroi^aster  Agassiz. — Red-heUied  Dace, 

Body  oblong,  tapering  each  way  from  the  middle,  little  compressed. 
Head  moderate,  rather  i)oiuted.  Mouth  moderate,  terminal,  oblique, 
the  jaws  about  equal.  Fins  rather  small;  the  dorsal  and  anal  high  and 
short ;  caudal  long.  Scales  quite  small,  firmly  attached,  but  not  much 
imbricated.  Lateral  lino  developed  less  than  half  the  length  of  the 
body.  Color  brownish  olive,  with  a  dusky  dorsal  line  and  often  some 
blackish  spots ;  two  black  lateral  bands  as  above  described ;  between 
these  a  bright,  silvery  area.  Belly  below  the  lower  band  abruptly  sil- 
very. Females  obscurely  marked.  Males  iu  spring  with  the  belly  and 
the  interspace  between  the  lateral  bands  bright  scarlet;  bases  of  the 
vertical  fins  also  scarlet.    In  high  coloration  the  body  is  everywhere 
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minutely  tuberculate  and  the  fins  are  bright  yellow.  Head  4  j  depth  4. 
D.  7;  A.  85  scales  16-85-10  5  teeth  usually  5-5.  L.  2-3  inches.  Penn- 
^Ivania  to  Dakota  and  Tennessee;  abundant  in  small  streams;  one  of 
the  most  beautiful  of  our  fishes. 

(Luxilu8  or  Chro8omu8  erythrogaater  Raf.  lobth.  Oh.  1820,  47:  Luxilus  erythrogaster 
Kirt.  Boat.  Joum.  Nat.  Hist,  iv,  23,  tig.  1844 ;  Cope,  Cypr.  PenD.  391 :  Leuciacus  ery- 
throgasier  Gtiuther,  yii,  247 ;  Jordan,  302.) 

•*  Sides  of  body  with  the  upper  band  beginning  opposite  the  vent  and  extending 
backward  to  the  middle  of  the  caudal,  terminating  in  a  black  spot ;  lower 
band  extending  from  snout  through  eye,  downward  and  backward,  ceasing 
at  base  of  anal ;  back  with  dark  spots  and  cross-bars. 

17§«  €•  oreas  Cope. 

Form  of  the  preceding,  the  snout  rather  more  obti^e.  Coloration 
similar  to  that  of  the  preceding,  except  for  the  difference  in  pattern. 
The  back  clear  olive-green,  with  dark  cross-bars;  belly,  interspace  be- 
tween the  lateral  bands,  and  bases  of  vertical  fins  bright  crimson ;  fins 
otherwise  yellow.  Head  4;  depth  4 J.  D.  8;  A.  8j  Lat.  1.  67;  teeth 
5-5.  L.  2^  inches.  Tennessee  and  Eoanoke  Eivers;  even  more  brill- 
iant than  the  preceding. 

(Cope,  Joum.  Acad.  Nat.  Sci.  Phila.  1868/233.) 

***  Body  with  two  black  lateral  bands  on  the  side,  which  unite  on  the  caudal  pedun- 
cle, the  lower  broader,  decurved,  the  upper  narrow  and  straight. 

179«  €•  eos  Cope. 

Slenderer  than  the  preceding ;  the  lateral  line  less  distinct,  often  en- 
tirely wanting.  Variations  in  color  as  in  the  other  species.  Head  4 ; 
depths.  D. SjA. 8;  Lat.  1.77;  teeth 5-5.  L. 2^  inches.  Susquehanna 
Eiver.    Perhaps  a  variety  of  C.  erythrogaster. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18C1,  523;  Cope,  Cypr.  Penn.  391.) 

76.— ZOPHEi^DlJJfl  Jordan. 

(Jordan,  Bull.  Hayden's  Geol.  Surv.  Terr,  iv,  786,  1878:  type  Hyhorhynchus  aidcriua 
Cope. ) 

This  genus  is  very  closely  related  to  RybognathuSy  diflfering  only  in 
the  small  size  of  the  scales,  there  being  55-90  in  the  course  of  the 
lateral  line.  The  physiognomy  is  somewhat  diflferent,  and  the  dorsal 
fin  is  inserted  more  i)osteriorly  than  usual  in  Hybognathus,  As  in  Hybo- 
gnathicSj  the  teeth  are  4-4,  scarcely  hooked,  with  naiTow  grinding  surfiice, 
and  the  intestinal  canal  is  elongate,  the  peritoneum  black.  Eocky 
Mountain  region;  one  species  in  Western  Mexico.*  (C«f«c,  darkness; 
hdovj  within ;  in  allusion  to  the  black  peritoneum.) 

*  Scales  very  small,  85-90  in  the  course  of  the  lateral  line. 

*Z.  auBtrale  Jordan.  Body  rather  elongate,  formed  much  as  in  Campostoma  anoma- 
lum,  somewhat  compressed,  the  back  somewhat  elevated  and  rounded  anteriorly. 
Head  rather  large,  slightly  depressed  above.    Mouth  moderate,  low ;  the  lower  jaw 
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180.  Z«  slderiam  (Cope)  Jor. 

'Physiognomy  of  Apocope.  Body  fasiform.  Head  rather  small,  acu- 
minate. Mouth  termiual,  the  upper  jaw  the  longer,  maxillary  reaching 
line  of  orbit.  Mouth  forming  more  than  a  semicircle.  Lower  jaw  hard, 
less  attenuate  than  is  usual  in  Hyhognathus.  Eye  small,  4y^Q  in  head. 
Fins  long,  the  ventrals  reaching  anal.  Color  dark  iron-gray  above,  a 
darker  band  of  the  same  along  the  sides,  above  the  lateral  line,  extend- 
ing from  the  end  of  the  snout  to  the  middle  of  the  caudal.  Head  4 ; 
depth  4.     D.  8;  A.  7;  Lat.  1.88;  teeth  4-4.    Arizona.     {Cope.) 

(Htfborhynchus  aiderius  (lapsus  for  ffybognathus)  Cope,  ZouL  Wheeler's  Expl.  W.  100th 
Mer.  V,  070, 187G.) 

**  Scales  moderato,  55-60  in  the  course  of  the  lateral  line. 
191.  Z*  plumbcam  (Grd.)  Jor.  <&  Gilb. 

Body  rather  slender.  Head  moderate,  rounded  in  front.  Color  uni- 
form, sometimes  a  black  spot  at  the  base  of  the  caudal.  D.  8 ;  A.  7 ;  Lat. 
1.  5S'y  teeth  4-4.  Arkansas  and  Indian  Territory.  {Oirard.)  This  spe- 
cies may,  perhaps,  be  referable  to  Hyhognathubs. 

{Dionda  plumbea  and  spadicea  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  178 :  Hyho* 
rhynchua  puniccuSf  Grd.  1.  c.  179 :  Dionda  griaea,  Grd.  U.  S.  Pac.  R.  R.  Snrv.  x,  230.) 

77.— HirBOG]VATIIIJ§  Agassiz. 

(Algama  and  Dionda  Girard.) 

(Agassiz,  Ajuer.  Joom.  Sci.  Arts,  1855,  223:  type  Hybognathus  nuchalis  Ag.) 

Body  elongate,  somewhat  compressed.  Mouth  horizontal.  The  jaws 
normal,  sharp-edged ;  lower  jaw  with  a  slight,  hard  protuberance  in 
front ;  no  barbel ;  upper  jaw  protractile.  Teeth  4-4,  cultriform,  with 
oblique  grinding  surface  and  scarcely  any  hook.  Alimentary  canal 
elongate,  about  4  times  the  length  of  the  body.  Peritoneum  black. 
Scales  large.  Lateral  line  continuous.  Dorsal  over  ventrals.  Anal 
basis  short.  Size  moderate.  Species  numerous ;  mostly  southwestern, 
and  little  known.    (w/9«c,  gibbous ;  y>dOo^,  jaw.) 

•  Body  comparatively  elongate,  little  comi^rcssed,  the  depth  less  than  two-sevenths  of 
the  length. 
a.  Snhorhital  bones  comparatively  long  and  narrow. 


slightly  included ;  the  premaxillary  below  the  level  of  the  eye ;  the  maxillary  Just 
leaohiug  the  front  of  the  eye.  Lower  jaw  thin-edged,  with  a  slight  symphyseal  knob. 
£ye  small,  6  in  head.  *  Scales  small.  Lateral  line  complete,  deciirved.  Dorsal 
slightly  behind  ventrals.  Dusky  bluish  alM>ve ;  everywhere  with  dark  points.  A 
black  spot  at  base  of  caudal.  Head  4 ;  depth  4-18.  D.  8 ;  A.  7 ;  scales  10-50-8;  teeth 
L.  7  inches.  Lake  Tupataro,  Guanajuato,  Mexico  (west  of  the  Sierra  Madre). 
(J<»dAU,  Proc.  U.  S.  Nat.  M-^  i^n  -<^'>  n 
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1 83.  H.  Duclialfis  Ag.— iSiZrerjr  Minnow. 

Body  elongate,  comparatively  slender.  Head  moderate,  rather  short, 
the  profile  evenly  curved.  Eye  large,  rither  longer  than  mazzle,  aboat 
4  in  head.  Upper  jaw  heavy;  lower  jaw  thin.  Scales  large  and  silvery. 
Lateral  line  decurved,  12-14  large  scales  in  front  of  dorsal.  Olivaceous 
green  above,  translucent  in  life  j  sides  clear  silvery,  with  bright  reflec- 
tions. Fins  unspotted.  Head  4;  depth  4^.  D.  8;  A.  7;  teeth  4-4; 
scales  5-38-4.  L.  5-7  inches.  A  graceful  minnow,  abundant  in  most 
streams  from  !N"ew  Jersey  to  the  Upper  Missouri  and  southward.  As 
here  defined,  more  than  one  species  may  be  included ;  but,  if  so,  the 
authors  are  unable  to  distinguish  them.) 

(Agassiz,  Amer.  Joum.  8ci.  Arts,  18.55,2*^;  Giinther,  vii,  184:  Ilybognaihus  argyritis, 
evantti,  and  regius  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  182,209:  Hybognathus  regiua 
GUulher,  vii,  18.>:  Hybognathun  osmerinus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 
466 :  Ilybognaihus  argyritis  Jordan,  289.) 

183.  H.  amams  (Grd.)  Jordan. 

Head  very  short,  small  and  blunt;  front  convex  rather  than  de- 
clivous, as  in  H.  nuchalis.  Suborbital  bones  rather  narrow,  about  as  in 
H.  nuchalis.  Scales  moderate,  16  in  front  of  the  dorsal.  Coloration  of 
H.  nucJuilis,  but  size  much  smaller.  D.  8;  A.  7;  Lat.  I.  35-38;  teeth 
4-4.    Rio  Grande  region. 

(Algomaamara  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 180.) 

184.  H.  flavipinDis  Cope. 

"This  fish  differs  from  IT.  argyritis  {nuchalis  of  the  present  memoir)  in 
the  smaller  scales  and  quite  different  coloration.  Eye  large,  horizon- 
tally oval,  its  length  2§  in  head,  and  equal  to  interorbital  width.  The 
muzzle  is  shortly  decurved  to  the  mouth,  which  is  terminal  and  short. 
The  extremity  of  the  maxillary  extends  half  way  from  the  end  of  tbe 
muzzle  to  the  line  of  the  orbit.  Origin  of  ventral  fins  below  or  a  little 
in  advance  of  the  base  of  the  first  dorsal  ray.  The  pectoral  is  short, 
not  nearly  reaching  the  ventral,  which  in  turn  falls  far  short  of  the 
vent.  The  lateral  line  rises  anteriorl3\  The  occipital  region  is  convex 
and  rather  wide,  the  interorbital  region  nearly  flat.  Color  dusky  above, 
a  wide  dusky  lateral  band,  separated  by  a  pale  band  from  the  back.  A 
faint  dark  spot  at  base  of  caudal.  Fins  pale  yellow,  unspotted.  Head 
5f  in  length,  with  caudal  fin;  depth  a  little  more.  D.  8;  A.  7  or  8; 
scales  7-41-4.    L.  2^  inches.    Llano  Eiver,  Texas.''    (CopCj  MSS.) 

185.  H.  nigrotKiiiatas  Cope. 

Similar  to  R.  flavipinniSy  but  with  larger  scales.  Ventral  fin  origi- 
nating a  little  in  advance  of  the  first  dorsal  ray.    Eye  large,  a  little 
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less  than  one-third  the  length  of  the  head  and  a  little  less  than  the  in- 
terorbital  width.  Ventral  fin  nearly  reaching  vent.  Color  dusky,  with 
a  black  lateral  band.  Fins  plain.  Head  5  in  length,  with  caudal ; 
depth  the  same.  D.  8;  A.  8^  scales  5-34-3.  L.  2 J  inches.  Medina 
Eiver^  Texas.    {Cope^  MSS.) 

aa,  SaborbitHil  bones  short  and  deep. 

186.  H.  placltus  Grd. 

Head  short  and  bluntish.  Body  stoutish.  Eye  small,  shorter  than 
snout,  about  5  in  head.  Scales  moderate,  about  16  in  front  of  the  dor- 
sal. Size  comparatively  small.  Grayish  above,  silvery  below.  Head 
4f ;  depth  4.J.  D.  8;  A.  7;  Lat.  1.  40;  teeth  4-4.  Mississippi  Valley  to 
Utah.    (Possibly  two  species  are  here  included.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1S5G,  182:  Hybognathus  fiuchalia  Cope,  Proo. 
Amer.  Phil.  Soc.  Phila.  1874,  6G :  Hybognathua  nuchalia  Jordan,  289 ;  probably  not  of 
Agassiz.) 

floa.  Suborbital  bones  unknown ;  small  species  of  the  Texan  region. 
1§T.  H.episcopus  (Grd.)  Jordan. 

Slender  and  graceful,  fusiform  in  profile,  and  compressed,  with  the 
back  slightly  arched.  The  head  is  large,  fonning  about  the  fifth  of  the 
length.  Eye  large  and  subcircular,  the  diameter  3^  in  head.  Fins 
moderate.  Scales  large,  the  lateral  line  following  the  middle  of  the 
flanks.  Dusky  above,  a  blackish  band  along  the  sides,  ending  in  a 
dusty  blotch  at  base  of  caudal.  Fins  unmarked.  Scales  with  fine 
black  dots.  D.  8;  A.  85  Lat.  1.  39.  L.  3  inches.  Eivers  of  Texas. 
(Oirard.)  This  or  some  very  similar  species  occurs  in  Southern  Illinois. 
(Forbes.) 

{Dianda  episcopOf  aerena,  texenaiSf  papaliSf  argentosa,  and  chryHtis  Girard,  Proc.  Acad. 
Nat.  Set  Phila.  185(5,  177-178.) 

188.  H.  fluviatllis  (Grd.)  Jor. 

Form,  size,  and  coloration  of  H.  amaruSy  but  the  month  and  eye 
smaller  and  the  scales  smaller.  D.  85  A.  7;  Lat.  1. 40  j  16  scales  before 
dorsal.    Snout  tubercnlate  in  spring  males.    New  Leon.    (Oirard.) 

(Algtmafluviatilia  Grd.  Proc  Acad.  Nat  Sci.  Phila.  1856,  181.) 
**  Body  short,  deep,  compressed,  the  depth  about  two-sevenths  of  the  length. 

180.  H.  melanops  (Grd.)  Jor. 

Head  moderate,  4|  in  length.  Snout  rounded.  Eye  medium.  Black- 
ish above;  sides  smoky,  with  bla^k  dots;  a  black  spot  at  base  of  caudal. 
Depth  3 J.  D.  8;  A.  7 ;  Lat.  1. 43;  teeth  4-4.  L.  2^  inches.  Eio  Grande 
region.    {GHrard.) 

(Ditmda  n^lamope  and  couchi  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  178;  Jordan, 
Bun.  U.  8.  GeoL  Soty.  iv,  No.  2,  402.) 
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T8.— €Ol4l8€IJ8  Cope. 
(Cope,  Hayden's  Geol.  Surv.  Wyom.  1872,  437:  type  Colv$cu»  parietalis  Cope.) 

This  genus  differs  chiefly  from  Hybognathtis  in  having  the  lateral  liae 
incomplete  or  obsolete.  The  mouth  is  oblique,  and  the  dorsal  fln  in 
advance  of  the  ventrals.  {x6Xo<:j  deficiency;  in  allusion  to  the  incomplete 
lateral  line.) 

190.  €•  parietal  is  Cope. 

Body  moderately  elongate.  Head  wide,  especially  behind.  Muzzle 
obtuse.  Lips  equal.  Mouth  descending  obliquely,  the  maxillary  not 
quite  reaching  the  orbit.  Eye  3%  in  head.  Scales  small,  the  tubes  of 
the  lateral  line  present  on  7  of  them ;  14  in  a  transverse  series.  Dorsal 
fin  midway  between  snout  and  caudal.  Suborbital  bones  slender.  Col- 
oration silvery,  unspotted.  D.  7j  A.  85  Lat.  1.  42;  teeth  4-4.  L.  2-3 
inches.    Missouri  Eiver  at  Saint  Joseph.    {Cope.) 

(Cope,  Geol.  Surv.  Terr.  Wyom.  for  1870,  1873,437;  Jordan,  289.) 

70.— PIIHEPHALES  Rafineaqne. 
Fat-heads. 
(Rafinesque,  Ichth.  Oh.  1820,52:  type  Pimephales  promeUu  Raf.) 

• 

Body  short  and  stout,  little  compressed.  Head  short  and  rounded. 
Mouth  small,  inferior ;  upper  jaw  protractile ;  no  barbel.  Teeth  4-4,  with 
oblique  grinding  surface,  usually  but  one  of  the  teeth  hooked.  Dorsal 
over  ventrals,  its  first  (rudimentary)  ray  separated  from  the  rest  by 
membrane.  Anal  basis  short.  Intestinal  canal  elongate.  Peritoneum 
black.  Pseudobranchio)  present.  Scales  rather  small.  Lateral  line 
incomplete.    Size  small.    (TZifisXrj^y  fat;  xs^aXij^  head.) 

101.  P.  promelas  Rat^Fat-hecid;  Black-head  Minnow, 

Body  very  short  and  deep.  Head  short,  everywhere  convex,  almost 
globular  in  adult  males.  Mouth  small,  inferior,  horizontal.  Scales 
deep,  closely  imbricated.  Lateral  line  almost  wanting,  on  5-20  scales 
only.  Olivaceous,  the  dorsal  with  a  large  black  bar  across  it,  nearly 
half  way  up,  most  distinct  anteriorly,  appearing  as  a  simple  dusky 
shade  in  the  young.  Male  fish  dusky,  the  head  jet-black,  with  several 
large  tubercles  on  the  snout  in  spring.  A  dusky  shade  along  sides  of 
caudal  peduncle.  Head  4 ;  depth  4.  D.  I,  7 ;  A.  7 ;  scales  7-47-6 ;  teeth 
4-4.  L.  2 J  inches.  Ohio  Valley  to  the  Upper  Missouri;  geneitdly 
abundant  in  sluggish  brooks.    Varies  greatly  with  age,  sex,  and  season. 

(Raf.  Ichth.  Oh.  53:  Pim^hales  fasdatua  Grd.  Proc.  Acad.  Nat.  Sci.  PMla.  1856, 
180 :  Plargyrui  melanocepkaluB  Ahhott,  Proc.  Acad.  Nat.  ScL  Phila.  I860, 325 :  Fimepkale9 
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• 

milesi  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 282  (firom  Michigan,  may  b^  a  distinct 
8i)ecie8 ;  the  scales  said  to  be  Lat.  1.  40,  only  three  series  between  the  lateral  line 
and  the  ventrais ;  5-7  osiially  in  P.  pramelcLs) :  Pimephales  agasaizii  Cope,  Cypr.  Penn. 
394 J  GUnther,  vii,  181 :  Pimephales  mileni  Gtinther,  vii,  181;  Jordan,  288.) 

80.— HTBOBHTNCHVS  Agassiz. 
(Agassiz,  Amer.^Joam.  Sci.  Arts,  1855,  222:  type  Minnilua  notatua  Baf.) 

This  genus  differs  from  Pimephales  only  in  having  the  lateral  line 
complete.  The  maxillary  is  often  pro\ided  with  a  rudimentary  or  obso- 
lete barbel.    («!>^o?,  gibbous;  fioj'xozj  snout.) 

*  Angle  of  month  without  trace  of  barbeL 

103.  H.  confertas  Grd. 

Aspect  of  Pimephales  promelas.  Body  stout,  the  back  moderately 
convex.  Head  wide,  formed  as  in  the  preceding  species.  Mouth  term- 
inal, very  small,  oblique.  Eye  4  in  head.  Fins  small.  Lateral  line 
usually  wanting  on  some  of  the  scales  along  th«  sides.  Color  essentially 
as  in  Pimephales  prom^UiSj  the  males  even  darker ;  the  head  black ;  a 
broad  black  band  across  the  dorsal;  borders  of  anal  and  border  of 
ventrals  and  pectorals  black ;  the  lower  fins  said  to  be  edged  with  white 
in  life;  body  somewhat  mottled.  Females  more  elongate,  plainly 
colored.  Head  3| ;  depth  3f .  D.  I,  8 ;  A.  7 ;  Lat.  1.  43;  teeth  4-4.  L. 
2^  inches.  Arkansas  Eiver  to  the  Eio  Orande;  abundant.  This  species 
is  intermediate  between  Hyhorhynchus  and  Pimephales. 

{Hyhorhynchus  confertua  (  $  )  and  Pimephales  maculosus  {  ^  )  Qrd,  Proc.  Acad.  Nat. 
Sci.  1856, 180:  Hyhorhynchus  nigellus  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  G71.) 

103«  H.  notatus*  (Raf.)  Ag. — Blunt-nosed  Minnow, 

Body  rather  elongate,  not  elevated,  moderately  compressed.  Head 
moderate ;  the  muzzle  blunt  and  convex ;  top  of  the  head  depressed. 
Cheeks  vertical.  Mouth  small,  inferior,  horizontal.  Fins  small ;  the 
dorsal  moderate,  the  first  ray  distinct  and  spine-like  in  the  male,  slender 
in  the  female.  Anal  smaJL  Caudal  fin  short.  Scales  moderate,  deep, 
closely  inbricated.  Scales  in  front  of  dorsal  small  and  crowded.  Eye 
moderate.  Color  olivaceous,  little  silvery;  sides  bluish;  a  black  spot  on 
the  dorsal  fin  in  front,  near  the  base ;  a  dusky  shade  at  base  of  caudal ; 
males  in  spring  with  the  black  on  the  dorsal  more  extended  and  the 
head  wholly  black ;  snout  with  about  14  disproportionately  large  tuber- 
cles. Head  4^ ;  depth  5.  D.  I,  8 ;  A.  7 ;  scales  6-45-4 ;  teeth  4-4.  L. 
4  inches.    New  York  to  Arkansas;  generally  abundant. 

(Minnilus  notatu*  Baf.  Ichth.  Oh.  47;  GUnther,  vii,  182;  Jordan,  288:  Caiostomui 

*  Specimens  agreeing  cloeely  with  this  species,  bnt  having  the  intestines  no  longer 
than  the  body  (as  in  CkKihlognathus),  have  been  lately  sent  ns  from  Illinois  River  by 
Professor  Forbes. 
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melanotus  Raf.  Ichth.  Oh.  58:  RyhorJiync^us  penpicuua  Grd/Proc.  Acad.  Nat.  Sci.  Phila. 
1856,  185:  Hyhagnaihua  perspiouw  QVLnther,  \u,  185.) 

**  Angle  of  moath  with  a  minute,  thickish  barbeL 

104.  H.  saperclliosas  Cope. 

Head  broader,  more  ridged  above.  Caudal  and  anal  fins  more  dusky ; 
otherwise  like  the  last,  from  which  it  may  be  distinguished  only  by  the 
presence  of  the  small  barbel.  With  the  last,  equally  widely  distrib- 
uted, and  even  more  abundant.    Probably  a  variety. 

(Cope,  Joum.  Acad.  Nat.  Sci.  Phila.  18G8,  234;  Jordan,  289.) 

81.— EXOOIiOSSlJIlI  Rafinesque. 

Cut-lips. 

(Rafinesqne,  Jonrn.  Acad.  Nat.  Sci.  Phila.  i,  420,  1818 :  type  Exoglossum  lesiumrianum 
B^.=Cyprinua  maxillingtia  Le  S.) 

Body  moderately  elongate,  little  compressed.  Mouth  peculiar,  the 
mandible  being  contracted  and  incurved,  its  outline  strongly  three- 
lobed.  This  appearance  is  due  to  the  fact  that  the  dentarj'  bones  lie  close 
together,  parallel,  and  are  united  throoghout  theur  length,  instead  of 
forming  a  broad  arch,  as  in  all  other  Cyprinoid  fishes.  The  lower  lip  is 
represented  by  a  broad  fleshy  lobe  on  each  side  of  the  mandible.  Up- 
per jaw  not  protractile.  Upper  lip  thick,  somewhat  plicate.  Pharyn- 
geal bones  small.  The  teeth  hooked,  without  grinding  surfiu^e,  1,  4-4, 1. 
Scales  moderate.  Lateral  line  complete.  Fins  without  spines.  Dorsal 
slightly  behind  ventrals.  Anal  rays  7-8.  Isthmus  broad.  Gill-rakers 
weak.  PseudobranchisB  present.  Air-bladder  normal.  Alimentar^^ 
canal  short;  peritoneum  white.  Size  moderate.  One  of  the  most 
strongly  marked  genera  of  CyprinidWj  with  a  single  species.  (£^<o,  out- 
side; yXw^ixay  tongue.) 

105.  £•  maxilling^ua  (Le  Siicnr)  Haldeman. — Cut-lips;  Stone-foter, 

Body  rather  stout,  little  compressed.  Head  large,  broad  and  flattish 
above,  with  tumid  cheeks.  Mouth  moderate,  slightly  oblique,  the  end 
of  the  maxillary  not  reaching  the  line  of  the  orbit.  Upper  jaw  longer 
than  lower.  Scales  rather  crowded  anteriorly,  those  in  front  of  the 
dorsal  small.  Color  olivaceous;  smoky  or  dark  above;  a  blackish  bar 
behind  0];)ercle,  and  a  dusky  shade  at  the  root  of  the  caudal  in  the 
young ;  fins  unmarked.  Head  4 ;  depth  4 J.  D.  8 ;  A.  7 ;  scales  8-53^ ; 
teeth  1,  4-4, 1.  L.  6  inches.  Western  New  York  to  Virginia;  abun- 
dant in  the  Susquehanna  Basin,  but  not  widely  distributed.  One  of  the 
most  singular  of  the  CyprinidcB^  distinguished  at  sight  by  its  three- 
lobed  lower  jaw. 

(QprtAtw  maxillingtLa  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  85;  GUnther,  Tii, 
188;  Jordan,  308;  Cope,  Cypr.  Penn.  1866,960.) 
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83.— €0€HL001ir  ATHUS  Baird  <&>  Glrard. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  158 :  type  Cochlognathus  amatus  B. 
&G.) 

This  genus  has  the  general  character  and  appearance  of  Hybarhynchusj 
the  dentition  and  the  structure  of  the  fins  being  the  same ;  the  teeth, 
however,  rather  more  strongly  hooked  and  with  deeper  grinding  sur- 
face. It  differs  in  the  structure  of  the  jaws,  which  are  provided  each 
with  a  hard  cutting  plate,  to  all  appearance  precisely  like  the  Dwdonti- 
d(Ej  the  sharp  bony  edge  being  surrounded  by  the  usual  lip.  First  ray 
of  dorsal  separated  by  membrane,  and  spine-like,  as  in  Ryborhynchus 
and  PimepJhales.  Alimentary  canal  short.  Peritoneum  white.  Pseudo- 
branchiae  present.     Lateral  line  complete.     Anal  fin  small.     {xox^o<:y 

shell ;  YvdOo<:^  jaw  j  the  covering  of  thi^  jaws  being  hard,  like  shell.) 

* 

106«  C*  ornatns  Baird  <&  Girard. — Hard-mouth  Minnow. 

Appearance,  dorsal  fin  and  coloration  essentially  as  in  Hyborhynchiis 
notatus.  Bo<ly  moderately  elongate.  Head  rather  long.  Scales  com- 
paratively large.  Dorsal  fin  over  the  ventrals,  rather  high.  Anal  fin 
quite  small.  Caudal  fin  short.  Dorsal  fin  with  a  black  spot  near  the 
base  in  front  and  a  dusky  blotch  behind.  The  dorsal  spine  conspicu- 
ous. Caudal  fin  with  a  dusky  median  band,  in  front  and  behind  which 
is  a  pale  area.  A  diisky  lateral  band.  Snout  tuberculate  in  spring 
males,  as  in  Hyborhynchus.  Head  4  j  depth  4:}.  D.  8 ;  A.  6 ;  Lat.  1. 40 ; 
teeth  4-4.  L.  3  inches.  Eio  Orande.  A  singular  little  fish,  with  the 
mouth  resembling  that  of  Ghondrostoma  or  AcrochiluSy  but  the  structure 
otherwise  resembling  neither. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  158;  GUnther,  vii,  187.) 
lOT.  C.  biguttatus  Cope. 

'^  A  fish  of  rather  uniform  diameter  and  deep  caudal  peduncle.  The 
head  is  oblong  and  rather  wide  above.  The  muzzle  has  a  decurved  pro- 
file and  terminal  mouth.  The  orbit  is  large,  df  in  head,  a  little  less 
than  muzzle  and  than  interorbital  space.  Head  wide  behind  and  flat 
above.  The  infraorbital  bones  are  nan*ow,  while  the  preorbital  is  large, 
with  convex  inferior  and  concave  superior  border.  Maxillary  not  quite 
reaching  line  of  orbit.  Ventral  fins  inserted  opposite  second  or  third 
dorsal  ray,  reaching  to  vent.  Anal  fin  small.  Pectorals  reaching  three- 
fifths  to  ventrals.  Color  silvery,  without  dark  markings,  except  a  black 
spot  at  the  base  of  the  caudal  and  on  the  anterior  rays  of  the  dorsal. 
Head  5  in  length,  with  the  caudal  fin ;  depth  a  little  less.  D.  8 ;  A.  7 ; 
scales  7-34-!  L.  2 J  inches.  Trinity  Kiver,  Texas."  (Cope,  MSS.) 
Bull  Nat.  Mus.  No.  16 U 
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§8.— HEIVIITBEIVIIA  Cope. 
(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  462:  type  JTemitremia  ntfata  Cope.) 

Body  moderately  elongate.  Mouth  normal.  Xo  barbel.  Teeth  4-4 
(4-0  or  5-5),  hooked,  with  grinding  surface.  Scales  large.  Lateral  line 
incomplete.  Dorsal  fin  slightly  behind  the  ventrals.  Anal  basis  short. 
Species  of  small  size.  The  typical  species,  of  which  but  a  single  speci- 
men is  known,  has  the  teeth  4-5 ;  the  normal  number  is  probably  4-4, 
however,  as  in  the  other  species.  If,  however,  the  teeth  in  R.  rittata 
are  permanently  5-4,  the  remaining  species  may  stand  under  the  ge- 
neric name  of  Chriope.*    {-^fu^  half;  Tprjfia,  pore.) 

"  Teeth  4-5 T    (Remitremia.) 

19§.  H.  vittata  Cope. 

Body  stout.  Head  very  short,  the  muzzle  obtuse.  Mouth  small, 
oblique,  the  maxillary  not  reaching  the  orbit.  Eye  large,  3J  in  head, 
equal  to  length  of  muzzle.  Dosal  fin  beginning  a  little  behind  the  ven- 
trals. Lateral  line  developed  for  about  half  the  length.  Coloration 
dark,  a  dark  lateral  band,  above  this  a  pale  shade,  the  belly  pale.  Head 
4^ ;  depth  4 J.  D.  8 ;  A.  7 ;  scales  6-38-4 ;  teeth  5-4  (or  5-5).  L.  2^ 
inches.    Holston  Eiver.    (Cope.) 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  462.) 
•  *  Teeth  4-4.     (  Chriope  Jor. ) 

199.  H.  bifrenata  Cope. 

Body  rather  slender,  the  caudal  peduncle  somewhat  contracted.  Head 
moderate,  the  muzzle  very  obtuse.  Mouth  oblique,  the  jaws  about 
equal.  Upper  lip  opposite  lower  part  of  pupil.  Eye  large,  3  in  head, 
longer  than  muzzle.  Lateral  line  developed  for  a  very  short  distance 
onl3'.  Thirteen  scales  before  dorsal.  Straw-colored,  the  scales  brown- 
edged  above.  A  shining  black  band  from  snout  through  eye  to  caudal. 
An  orange  band  above  this  on  the  snout.  Eegions  below  the  black 
band  silvery.  Head  4^;  depth  4|.  D.  8;  A.  7;  scales  5-3C-3;  teeth 
4-4.  L.  1^-2  inches.  Massachusetts  to  Maryland.  A  small  but  very 
handsomely  colored  species. 

{Ilybopsis  bifrenatus  Cope,  Cypr.  Penn.  18CG,  384.) 

300.  II.  maculata  Hay. 

Body  long  and  slender,  slightly  elevated  at  the  dorsal,  somewhat 
compressed.  Head  flattened  above.  Snout  rounded.  Mouth  small, 
terminal,  slightly  oblique,  maxillary  not  reaching  to  opposite  eye.    Eye 

•  Chriope  Jordan,  Bull.  Hayden's  Geol.  8urv.  Terr,  iv,  1878,  787 :  type  HyhopBis 
InfretMtw  Cope,    {xptia^  want ;  onify  pore.) 
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eqaal  to  snout,  3J  in  head.  Dorsal  slightly  behind  ventrals,  nearer 
Buoat  than  base  of  caadal.  Lateral  line  with  pores  on  8  or  10  scales 
only.  Straw-color;  a  narrow  dark  dorsal  band,  and  a  dark  streak  on 
each  side  of  anal.  A  x)lumbeous  lateral  band,  and  black  specks  on  each 
scale.  A  black  spot  as  large  as  the  eye  at  base  of  caadal.  Head  4J ; 
depth  5.  D.  8 ;  A.  8 ;  scales  5-38-3 ;  teeth  4-4,  with  grinding  surface. 
L.  2^  inches.    Chickasawha  Iliver,  Mississippi.    {Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mas.  1880,  505.) 

• 

90I.  H.  Iieterodon  Cope. 

Body  moderately  stout,  the  back  compressed  and  somewhat  elevated. 

Head  rather  pointed,  the  muzzle  acuminate.    Mouth  oblique,  the  lower 

jaw  projecting,  the  upper  lip  opposite  the  ui>per  rim  of  pupil.    Maxillary 

extending  to  opposite  front  of  orbit.    Thirteen  scales  in  front  of  dorsal. 

Eye  3  in  head.    Color  olivaceous.    A  blackish  dorsal  band.    Sides  with 

a  leaden  or  dusky  band.    D.  8 ;  A.  8.    Scales  5-3G-3,  the  lateral  line 

extending  about  half  the  length  of  the  body.    Teeth  4-4,  often  crenate. 

L.  2J  inches.    Michigan  and  Wisconsin. 

{Alburnops  heterodon  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 281 :  Htjhopsis  heierodon 
Cope,  Cypr.  Penn.  382 :  Leuciscus  heierodon  GUuther,  vii,  261 :  Hemitremia  heterodon  Jor« 
daD,  Man.  Vert.  303.) 

84.— ClilOIiA  Girard. 
Silver  Fins.    . 

{Codomay  Cyprinellaj  Montana^  and  Zf</^8oniu9  Girard  ;  Phoiogom  and  Hyhopaia  Co^] 

Graodus  Giiuther;  Erogala  Jordan.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 192 :  type  Ceratichthya  vigilax  Bd.  &  Grd.) 

Body  ovate,  oblong,  or  elongate,  usually  compressed.  Mouth  normal, 
usually  rather  small.  Xo  barbels.  Scales  various,  commonly  large,  often 
closely  imbricated.  Lateral  line  complete,  usually  decurved.  Dorsal  fin 
generally  more  or  less  behind  ventrals.  Anal  short  or  rather  elongate. 
Teeth  4-4,  or  1,  4-4, 0,  or  1, 4-4, 1*  (1, 4-4, 2  in  one  species),  hooked,  with 
or  without  grinding  surface,  the  edge  often  more  or  less  serrate.  Intes- 
tinal canal  short.  Peritoneum  mostly  pale.  Males  in  spring  usually 
prickly,  with  the  fins  charged  with  red  or  white  pigment.  A  very  large 
group  of  small  fishes,  usually  brilliantly  colored ;  abundant  in  all  our 
Southern  and  Eastern  rivers,  and  extending  southward  to  Western 
Mexico.!    All  are  American.    (A  coined  name.) 


•  Said  to  be  1,  3-3,  1  in  one  species,  C.  cohitls.  If  tliis  be  true,  the  latter  species  will 
form  the  type  of  a  distinct  genua,  Tiaroga  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 
204 :  type  Tiaroga  cobitie  Girard.    (A  coined  name.) 

t(a.)  C  alta  Jordan.  Body  moderately  elongate,  compressed,  deep,  the  back 
somewhat  elevated.  Head  short,  somewhat  depressed  above,  moderately  pointed. 
Eye  moderate,  shorter  than  snout,  5-6  in  head.    Month  medium,  oblique,  terminal, 
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The  species  may  be  divided  as  follows  :• 

$  Scales  not  especially  deeper  than  loDg ;  not  closely  imbricated. 
*  Teeth  4-4 ;  species  of  small  size, 
t  Teeth  with  grinding  surface  more  or  less  developed.    (Htbopsis  Cope,  non  Ag.) 

(a.)  Scales  in  the  lateral  line  more  than  45 alta,  sallad, 

a.  Scales  in  the  lateral  lino  43  or  44 tuditana,  taurocephalaj  hcematura. 

aa.  Scales  in  the  lateral  line  33-37. 

speotrunoula,  nubila,  freteneiSf  longiro8tnSf  8traminea, 
volucellaf  microatamaf  lineolata,  misaurienaiSf  procne, 
ft  Teeth  without  grinding  surface.    (Cuola.) 

b.  A  black  spot  on  anterior  edge  of  dorsal  and  one  at  the  base  of  the  caudal. 

vigilax, 

55.  No  black  spot  on  anterior  edge  of  dorsal chlora,  nigrotceniata. 

**  Teeth  two-rowed. 

t  Teeth  without  grinding  surface cohitis,  8ima, 

tt  Teeth  with  grinding  surface  more  or  less  develojMjd.    (Hudsonius  Grd.) 

aaludana,  atarcrianay  hudsonia,  euryopa, 
$$  Scales  deeper  than  long,  very  closely  imbricated  along  sides  of  the  body. 
•Teeth  4-4. 
t  Edges  of  teeth  entire.    (Codoma  Girard. ) 

t  Teeth  wi th  grinding  surface  developed iris,  jugalis. 

tt  Teeth  without  grinding  surface, 
a.  Dorsal  fin  inserted  notably  behind  ventrals ;  head  very  short  and  blnnt,  al- 
most round vittata,  amata. 

aa.  Dorsal  fin  inserted  directly  over  ventrals;  head  moderate,  subconic. 

calliaema, 

the  premaxillary  on  the  level  of  the  pupil,  the  maxillary*not  reaching  the  front  of  the 
pupil.  Jaws  equal.  Preorbital  large.  Scales  not  closely  imbricated,  19  in  front  of 
dorsal  fin.  Dorsal  over  ventrals.  Caudal  peduncle  deep.  Bluish,  sides  silvery, 
fins  plain.  Head  4^ ;  depth  3|.  D.  8 ;  A.  8 ;  scales  6-46-4 ;  teeth  4-4,  with  narrow 
grinding  surface.    Lake  Tupataro,  Guanajuato. 

(Hudsonius  alius  Jordan,  Proc.  U.  S.  Nat.  Mus.  1879, 301.) 

(5.)  C.  salUci  (Gttnther)  J.  &  G.  Caudal  peduncle  not  quite  twice  as  long  as  deep. 
No  barbels.  Snout  obtusely  conical,  longer  than  the  eye,  which  is  one-fifth  the  length 
of  head.  Upper  jaw  slightly  overlapping  the  lower.  Maxillary  not  extending  to  eye. 
Dorsal  immediately  behind  ventrals.  Fins  short.  Brownish  green  above,  minutely 
dotted  with  black  along  the  sides.  Head  4;  depth  3|.  D.  7;  A.  6;  Lat.  1.  54;  teeth 
4-4,  long,  curved,  with  grinding  surface.  Intestinal  canal  with  few  convolutions. 
L.  3^  inches.    Cuernavaca,  Mexico.    (GUnther,) 

(Ceratlchthys  salkei  Giinther,  vii,  484 :  Hudsonius  saltan  Jordan,  Proc.  U.  S.  Nat.  Mus. 
1879,  226.) 

(c.)  C.nigrotwniaia{Gi\nthcT)JoT,  Body  oblong,  snout  obtuse,  convex,  longer  than 
the  eye.  Eye  4^  in  head.  Mouth  subinferior,  small,  the  upper  jaw  the  longer,  max- 
illary not  reaching  front  of  orbit.  A  black  lateral  band.  Head  4^ ;  depth  5.  D.  8 ; 
A.  8 ;  scalos  6-3o-3.  Teeth  probably  4-4,  although  only  2-2  are  present  in  one  of  the 
typical  examples,  and  none  at  all  in  the  others  ;  no  evident  grinding  surface.  L.  4 
inches.    Atlisco,  Mexico. 

{Graodus  nigroicBniatus  GUnther,  vii,  485:  Cliola  nigrotcmiata  Jordan,  Proc.  U.  S. 
Nat.  Mus.  1879, 226.  The  accidental  loss  of  the  teeth  in  two  of  the  three  typical  exam- 
ples was  the  occasion  of  the  establishment  of  the  nominal  genus  Graodus.) 

*  The  reader  is  advised  to  bo  cautions  in  the  use  of  this  key.  Some  characters  ap- 
pear in  the  adult  only,  and  in  other  cases  their  presence  is  a  question  simply  of 
degree. 
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tt  Edges  of  teeth  more  or  less  serrate  or  crenate ;  dorsal  slightly  hehind  yentrals 

(MoNiANA  Girard). 
gibhoia,  forbeei,  leonituif  lutrensiSy  deJicio9a,  aurataj  formosa. 
*•  Teeth  1,  4-4,  1. 

h.  Teeth  with  the  edges  serrate  or  crenate,  usually  without  grinding  sur- 
face.   (Ctprinella  Girard.) 
c.  Dorsal  fin  without  conspicuous  hlack  blotch  on  its  upper  posterior 

rays. 
d.  No  conspicuous  black  spot  at  base  of  caudal. 
e.  Body  very  deep,  compressed,  the  depth  forming  about  a  third  of 

the  length umhrosa,  hubalina,  gunniaoni, 

€€.  Body  slenderer,  the  depth  3^-4^  in  length. 

suavis,  lepida,  biUingnana,  macrostoma,  ludiJmnda. 

dd.  A  conspicuous  black  s]>ot  at  base  of  caudal notata,  venusta, 

cc.  Dorsal  fin  elevated,  with  a  conspicuous  black  blotch  on  it-s  posterior 

rays  (often  obsolete  in  the  young). 

/.  A  conspicuous  black  spot  at  base  of  caudal calliura, 

ff.  No  conspicuous  black  spot  at'base  of  caudal. 

</.  Teeth  without  grinding  surface \oh%jtjiUi. 

gg.  Teeth  with  narrow  grinding  surface aiialostono. 

M.  Teeth  with  entire  edges  in  the  adult.    (Erogala  Jordan.) 
\,  Teeth  with  narrow  grinding  surface ;  anal  short. 

galactura,  euryatonui,  mvea, 
hh.  Teeth  witliout  distinct  grinding  surface. 
j.  Anal  fin  short,  of  8  or  9  rays. 

k,  A  conspicuous  dark  blotch  on  upper  posterior  rays  of 

dorsal. 

7.  Adult  males  with  the  fins  chiefly  red ;  a  conspicuous 

black  spot  at  base  of  caudal. . .  callisiia,  trichroiatia. 

II,  Adult  males  mthout  red. 

m.  A  very  conspicuous  black  spot  at  base  of  caudal. 

aiigmatura, 
mm.  No  conspicuous  black  spot  at  base  of  caudal. 

ccaruleaf  chloriatia, 
kk.  No  dark  blotch  on  upper  posterior  part  of  dorsal. 

zonata, 
jj.  Anal  fin  long,  of  10  or  11  rays ;  fins  high. 

xcBnura,  pyrrhomeloBj  hypaelopter<L 

i  Scales  not  especially  deeper  than  long,  not  closely  imbricated. 
*  Teeth  4-4 ;  species  of  small  size. 

t  Teeth  with  grinding  surface  more  or  less  developed.*    {Hyhopaia  Cope,  n<m 
Agassi  z.) 
a.  Scales  in  the  lateral  line  43  or  44. 

902.  €•  taditana  (Cope)  J.  &  G. 

Form  and  general  appearance  of  Hyhorhynchus  liotatus.  Head  flat 
above.  Muzzle  very  obtuse.  Mouth  small^  inferior,  horizontal.  Fins 
low.  Scales  rather  small,  27  in  front  of  the  dorsal.  Olivaceous  above; 
dorsal  scales  narrowly  black-edged ;  no  vertebral  band ;  sides  and  be- 
low silvery;  usually  a  dusky  band  along  sides,  ending  in  a  dark  caudal 

*  Several  of  the  species  in  this  section  are  of  doubtful  validity,  and  some  of  them 
may  prove  to  belong  to  Hyhognaihua, 
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spot;  a  dark  spot  near  the  base  of  the  dorsal  in  front,  as  in  HyborJiyn- 
chu8.  Head  4J;  depth  5.  D.  8;  A.  7;  scales  7-44-4;  teeth  4-4,  little 
hooked.    L.  3  inches.    Michigan  to  Indiana. 

(Hjfbopsis  tuditanus  Cope,  Trans.  Amer.  Phil.  Soc.  Pliila.  183G,  381:  Lcu^iscus  tuditanns 
GUnther,  vii,  251).) 

203«  €•  taarocephala  (Hay)  J.  &  G. — Bull-head  Minnow, 

Body  stout,  somewhat  compressed,  broad  and  flat  above,  with  deep 
caudal  peduncle.  Head  broad  and  flat  above,  with  an  angle  at  the 
temporal  region.  Muzzle  broad  and  obtuse,  less  truncate  than  in  Uy- 
borhyrichus  notatus.  Mouth  rather  small,  horizontal,  terminal,  the  jaws 
about  equal,  maxillary  not  reaching  to  opposite  anterior  margin  of  eye. 
E^^e  large,  3.J  in  head.  Dorsal  inserted  above  ventrals,  nearer  snout 
than  caudal.  Scales  before  dorsal  small,  in  about  27  series.  Dusky 
yellowish;  sides  silvery,  with  an  obsolete  dark  lateral  band,  which  ter- 
minates in  a  black  spot ;  a  black  spot  on  anterior  rays  of  dorsal  fin. 
Depth  4J;  head  4 J.  D.  8;  A.  7;  scales  8-43-4;  teeth  4-4,  with  grind- 
ing surface.    L.  3  inches.    Chickasawha  Kiver,  Mississippi. 

(Albumopa  taurocephalua  Hay,  Proc.  U.  S.  Nat.  Mos.  1880,  503.) 

904.  €•  lieematiira  (Cope)  J.  &  G. 

Head  moderate,  the  muzzle  little  obtuse.  Mouth  Lnrger,  terminal, 
oblique,  the  maxillary  reaching  the  orbit.  Eye  3J  in  head ;  temporal 
region  rounded.  Scales  rather  small,  21  rows  in  front  of  the  dorsal. 
Lateral  line  slightly  decurved.  Plumbeous  above;  head  blackish;  a 
faint  dusky  lateral  band,  ending  in  a  dusky  spot  at  root  of  caudal  fin; 
caudal  fin  dull  red;  fins  otherwise  plain.  Head  4;  depth  4^.  D.  8; 
A.  7;  scales  7-44-4;  teeth  4-4,  little  hooked.  L.  3  inches.  Michigan 
to  Illinois;  not  very  common. 

(Ilifhopsia  liwmaturm  Copo,  Cypr.  Peuu.  382, 18G6:  Leuciacua  hcematurua  GUnther,  vii, 
259.) 

aa.  Scales  iu  the  lateral  line  32-37. 

905.  C.  specCruncnla  (Cope)  J.  &  G. 

Body  elongate.  Head  large  and  rather  flat,  nearly  as  broad  as  deep 
Eye  large,  3  in  head.  Muzzle  remarkably  thick.  Mouth  slightly  ob- 
lique, the  maxillary  reaching  the  eye.  Fifteen  rows  of  scales  in  li-ont  of 
dorsal.  Olivaceous,  silvery  white  below;  a  leaden  band  along  the  sides 
and  a  conspicuous  black  si>ot  at  base  of  caudal;  head  dusky;  margins 
of  scales  above  lateral  line,  as  well  as  bases  of  dorsal  and  anal  fins, 
blackish;  f.ectorals,  ventrals,  dorsiil,  and  anal  more  or  less  orange  iu 
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life.    Head  4 ;  depth  5 J.    D.  8 ;  A.  9 ;  Lat.  1. 37  5  teeth  4-4.    L.  3  inches. 
Headwat4^.rs  of  Holston  Eiver.    (Cope.) 

(HtfbopsU  apectrunculus  Cope,  Journ.  Acad.  Nat.  Sci.  Pliila.  1868,  231.) 
S06.  C.  nabala  (Forbes)  J.  <&  G. 

Head  narrow.  Mouth  inferior  and  horizontal.  Lateral  line  anteriorly 
deflexed.  Eye  large,  3  in  head,  rather  longer  than  mozzle.  Fourteen 
scales  before  dorsal.  Color  ver^^  dark ;  a  dark  lateral  band  from  muzzle 
to  base  of  caudal ;  fins  all  plain.  Head  4 J ;  depth  4.  D.  85  A.  9;  scales 
5-37-3;  teeth  4-4,  little  hooked.    L.  2 J  inches.    Eock  River,  Illinois. 

{Albiinwpa  mibilus  Forbes,  Bull.  Ills.  Lab.  Nat.  Hist,  ii,  56, 1678.) 

aoy.  C.  frcicns28  ((?opo)  J.  &  G. 

Body  slender  and  compressed,  resembling  Minniltts.  Head  convex 
between  orbits.  Mouth  quite  oblique,  the  middle  of  the  premaxillary 
being  opposite  the  line  of  the  pupil ;  maxillary  not  reaching  to  orbit. 
Eye  3}  in  head.  Seventeen  rows  of  scales  in  front  of  dorsal.  Lateral 
line  decurved.  Olivaceous;  a  dark  median  dorsal  band;  a  plumbeous 
silvery  lateral  shade;  cheeks  silvery;  a  dark  spot  at  base  of  caudal; 
fins  plain.  Head  4;  depth  5.  D.  8;  A.  8;  scales  6-35-3;  teeth  4-4. 
L.  2^  inches.    jMichigan  to  Illinois. 

{^Ulfbopiiia  frctcnals  Cope,  Cypr.  Penn.  382,  186G.) 

208.  C.  iong^irosiris  (Hay)  J.  &  G. 

Form  of  Ericfjmha  biwcata.  Head  rather  small.  Eye  shorter  than 
snout,  4  in  hciid.  Upper  jaw  rounded,  considerably  projecting  beyond 
the  lower  jaw.  IMouth  rather  large,  horizontal,  maxillarj^  extending  to 
opi)osite  anterior  margin  of  the  eye.  Scales  large;  about  12  large  scales 
in  front  of  the  dorsal.  Origin  of  dorsal  midway  between  tip  of  snout 
and  base  of  caudal,  directly  over  ventrals.  Pectorals  not  reaching 
ventral.s;  the  latter  to  vent.  Straw-color,  with  an  obsolete  lateral  band 
and  a  narrow  dorsal  streak ;  fins  dus!:y.  Head  4^.  D.  8;  A.  7;  scales 
4-3G-3;  tec^th  4-4,  with  grinding  surface.  Chickasawha  River,  Missis- 
sippi. 

{AVjurno;)S  longirostris  Hay,  Proc.  U.  8.  Nat.  Llus.  1880,  504.) 
200«  C.  Straniassca  (Cope)  J.  &  G. — Straw-colored  Minnow. 

Body  moderately  stout,  little  compressed.  Head  rather  broad,  with 
rounded  angles.  Mouth  small,  inferior,  horizontal.  Snout  xery  obtuse. 
Eye  large,  3  in  head.  Fifteen  rows  of  scales  in  front  of  dorsal  fin. 
Pale  olivaceous;  sides  little  silvery;  usually  a  darker  dorsal  band;  fins 
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all  plain.  Head  4 j  depths.  Scales  5-36-4;  teeth  4-4.  L.  2J  iuchos. 
Ohio  Valley  and  lake  region;  generally  abundant  in  small  stre^ams. 
One  of  the  most  insignificant  of  all  our  fishes. 

(Hybognathus  stramineus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 283 :  Hyhopsis  atra- 
tnineua  Cope,  Cypr.  Penu.  381.) 

ItlO.  €•  volucella  (Copo)  J.  &  G. 

Body  moderately  stout.  Head  depressed,  elongate,  the  vertex  plane, 
the  muzzle  elongate.  Fins  more  elongate  than  in  most  of  the  related 
species,  the  pectorals  reaching  the  ventrals.  Caudal  peduncle  slender. 
Eye  3^  in  head.  Olivaceous,  a  slight  dusky  lateral  shade;  no  dorsal 
stripe;  fins  plain.  Ilead  3J;  depth  4.  D.  8;  A.  8  ;  scales  4-34-3; 
teeth  4-4.    L.  2^  inches.    Michigan  and  Wisconsin. 

(Hybognathus  volucellua  Cope,  Proc.  Acad.  Nat.  Sci.  PliUa.  1864,  283:  Hybopevs  volu- 
cellua  Cope,  Cypr.  Peirn.  3^1 :  Leuciscua  volucellus  Giintlier,  vii,  200.) 

911.  €•  microstoma  (Raf.)  J.  &  G. 

Body  elongate,  the  caudal  peduncle  not  contracted.  Mouth  inferior, 
horizontal,  small,  the  maxillary  not  reaching  the  line  of  the  eye.  Fins 
rather  short.  Eye  large,  3j^  in  head.  Fourteen  scales  before  dorsal. 
Preorbital  bone  much  longer  than  deep.  Olivaceous,  translucent ;  a  sil- 
very lateral  band,  along  which  is  a  black  speck  at  the  origin  of  each 
tube  of  the  lateral  line.  D.  8 ;  A.  7 ;  scales  5-33-2 ;  teeth  4-4.  L.  2  J 
inches.    Virginia  to  Kentucky. 

{Minnilua  microstomua  Raf.  Ichtli.  Oil.  1820, 47:  Hybopais  longioepa  Cope,  Joum.  Acad. 
Nat.  Sci.  Phila.  1868,  231.) 

It  1 9.  €.  lineolata  (Agasslz)  J.  &  G. 

Body  slender.  Head  short.  Muzzle  obtuse.  Mouth  slightly  oblique, 
the  jaws  equal,  the  maxillary  reaching  to  eye.  Lateral  line  slightly  de- 
curved.  Olivaceous,  sides  silvery,  with  dark  points  along  the  lateral 
line,  these  especially  abundant  along  the  sides  of  the  muzzle.  Head 
4 J ;  depth  4f .  D.  8 ;  A.  7 ;  scales  6-34-4 ;  teeth  4-4.  L.  2  inches. 
Nebraska  to  Colorado.    (Cope.)    Osage  Eiver.    (Agassiz.) 

(Albtirnua  Uneolatua  Agassiz,  Bull.  Mas.  Comp.  Zool.  1863,9:  LeuciacuaUneolatua  GUn- 
ther,  vii,  260 :  Hybopaia  acylla  Cope,  Hay  den's  Geol.  Surv.  Wyom.  1872,  4:W.) 

313.  €•  missiiriensis  (Cope)  J.  &  G. 

Body  stout,  with  large  head  and  thick  caudal  peduncle.  Mouth  sub- 
inferior,  somewhat  oblique,  end  of  maxillary  rea»ching  b'ne  of  orbit. 
Twelve  scales  in  front  of  the  dorsal  fin.  Fins  rather  long.  Eye  large,  3 
in  head.  Coloration  very  pale  olivaceous;  a  silvery  lateral  band  and 
some  dusky  specks  at  base  of  caudal;  no  dark  dorsal  line;  fins  plain. 
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Head  3f;  depth  4J.    A.  7  5  scales  5-31-3;  teeth  4r4.     L.  2  J  inches. 
Missouri  to  the  Bio  Grande ;  probably  abundant. 

(HylopdU  miasurienais  Cope,  Hayden's  Geol.  Surv.  Wyom.  for  1870,  1872,  437.) 

9 14.  C.  procne  (Cope)  J.  &  G. 

Body  slender,  with  long  caudal  peduncle.  Muzzle  obtuse.  Mouth 
horizontal,  inferior,  small.  Thirteen  rows  of  scales  in  front  of  the 
dorsal.  Depth  of  caudal  peduncle  one-fourth  its  length.  Eye  large. 
Olivaceous ;  a  dark  dorsal  line  and  a  plumbeous  lateral  band  overlying 
black  pigment;  fins  unspotted.  Head  4|;  depth  5^.  Scales  5-32-3; 
teeth  4-4 ;  A.  7.  L.  2^  inches.  Delaware  and  Susquehanna  Bivers. 
One  of  the  smallest  of  the  Cyprinidas. 

( Hjfhognathus  procne  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  279 :  HyhopaU  procne 
Cope,  Cypr.  Penu.  385:  Leuciaeua  procne  GUnther,  vii,  260.) 

ft  Teeth  without  grinding  surface.    (Cliola,) 

b,  A  hlack  spot  on  the  anterior  edge  of  the  dorsal  and  one  at  the  hase  of  the  caudal. 

915.  €•  vigrilax  B.  <&  G. 

Body  subfusiform,  compressed,  not  elevated.  Head  conical,  bluntish. 
Mouth  rather  small,  oblique,  the  jaws  equal,  the  maxillary  not  extend- 
ing to  the  eye.  Eye  moderate,  3 J  in  head.  Isthmus  rather  broad.  Fins 
small ;  the  dorsal  longer  than  high.  Scales  large,  somewhat  higher  than 
long,  IG  in  a  transverse  series  from  dorsal  to  ventral.  Color  brownish ; 
a  dusky  stripe  composed  of  crowded  dots  along  the  lateral  line ;  a  black 
spot  at  base  of  caudal,  and  one  on  the  anterior  rays  of  dorsal.  Head  4; 
depth  43.  D.  9 ;  A.  8 ;  Lat.  1.  36 ;  "  teeth  4-4,  without  grinding  sur- 
fece'^.    L.  3  inches.    Arkansas  to  Texas.    (Oirard.) 

{Ceratichthya  tigilax  Baird  &,  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390:  Cliola 
vigilax^  velox,  and  vivtix  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  192,  and  in  U.  S. 
Pac.  R.  R.  Sarv.  x,  257,258.  C.  vivax  is  said  to  have  scales  ''a  good  deal  smaller '', 
but  no  data  are  given.    The  types  of  all  three  are  now  lost.) 

hh.  No  black  spot  on  anterior  edge  of  dorsal. 

916.  €•  chlora  Jordan. 

Body  slender,  compressed.  Head  rather  small.  Eye  large,  about  3 
in  head,  longer  than  snout.  Mouth  rather  small,  quite  oblique,  the 
lower  jaw  included  when  the  mouth  is  closed,  the  maxillary  scarcely 
reaching  the  front  of  orbit.  Scales  very  large,  about  12  in  front  of  the 
dorsal  fin  5  the  body  entirely  scaly  except  the  thoracic  region.  Lateral 
line  somewhat  decurved.  Dorsal  fin  beginning  directly  over  ventrals. 
Color  pale;  back  greenish;  belljsjwhite 5  side  with  a  silvery  band;  no 
spots  on  fins  and  no  dusky  or  plumbeous  shading  on  the  body,  except 
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sometimes  a  small  dark  spot  at  base  of  caudal.  Head  4J  j  depth  5.  D. 
7 ;  A.  7 ;  scales  4-35-3 ;  teeth  4-4,  without  grinding  surface.  L.  2^ 
inches.    Upper  Missouri  region. 

(Jordan,  Bull.  Haydeu's  Geol.  Surv.  Terr.  iv,791, 1878.) 

**  Teeth  two-rowed. 

t  Teeth  without  grinding  surface, 

21 7.  €.  cobitis  (Grd.)  J.  &  G. 

Body  moderately  elongate,  subfusiforra,  compressed.  Head  small, 
subcorneal,  depressed.  Mouth  small,  terminal,  oblique,  without  barbels, 
the  maxillary  falling  far  short  of  eye  j  lower  jaw  included.  Eye  mod- 
erate, high  up, midway  in  head;  isthmus  very  wide.  Ventrals  slightly 
in  advance  of  dorsal.  Fins  all  high.  Lateral  line  nearly  straight.  Body 
olivaceous,  with  dusky  specks  above ;  a  black  spot  at  base  of  caudal. 
Head  4 ;  depth  4J.  D.  8 ;  A.  7 ;  Lat  1.  C5.  Teeth  without  grinding 
surface,  1,  3-3,  Ijjide  Girard.*    L.  2J  inches.    Rio  Gila.    (Girard.) 

( Tiaroga  cobitia  Girard,  Proc.  Acad.  Nat.  Scl.  Phila.  1856, 204,  and  U.  S.  Mex.  Bound. 
Surv.  Ichth.  60  :  Leuciscus  cohilis  GUuther,  vii,  247.) 

91  §.  €.  Sima  (Cope)  Jor.  &  Gilb. 

Body  robust.  Head  short  and  broad,  with  short,  decurved  muzzle. 
Mouth  large,  oblique,  the  upper  lip  below  the  level  of  the  pupil,  the 
maxillary  extending  past  the  front  of  orbit.  Eye  moderate,  4i  in  head. 
Fins  large,  the  dorsal  well  behind  ventrals.  Coloration  entirely  silvery, 
brightest  on  the  sides.  Head  4^;  depth  4^.  D.  8;  A.  9;  scales 
8-35-4,  22  series  in  front  of  the  dorsal  fin ;  teeth  1,  4-4,  1.  L.  3J 
inches.    Kio  Grande  at  San  Ildefonso,  Kew  Mexico.    {Cope,) 

(Albumellus  gimus  Cope,  Zool.  Lieut.  Wheeler's  Expl.  W.  100th  Mer.  v,  649, 1876.) 
U  Teeth  with  grinding  surface  more  or  less  developed.    (Httdsonius  Girard.t) 


^  €•  saladana  Jor.  <&  Brayt. 
Body  elongate,  but  less  so  than  in  C.  storeriana^  moderately  com- 
pressed. Caudal  peduncle  long.  Head  large,  rather  heavy  and  gib- 
bous forward,  the  muzzle  rounded  in  profile.  Eye  large,  3J  in  head. 
Mouth  moderate,  subinferior,  the  maxillary  not  reaching  to  the  eye. 
Scales  large,  thin  and  loose,  about  12  in  front  of  the  dorsal  tin.  Lateral 
line  somewhat  decurved  in  front.  Fins  rather  small,  pectorals  not  reach- 
ing to  ventrals,  the  latter  not  to  vent.    Coloration  pale  olivaceous,  nearly 

*  If  this  numhcr  of  teeth  is  normal  and  not  merely  due  to  accident,  this  species  of 
course  does  not  belong  to  Cliola, 

t Girard,  Proc.  Acad.  Nat.  Sti.  Phila.  1856,  210:  type  Clupea  hudaonia  De  Witt 
Clinton.    (Tlie  name  from  Hudson  River.) 
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white,  with  traces  of  a  plumbeous  lateral  streak.  Head  4J ;  depth  4J. 
D.  8 ;  A.  8  5  scales  5-39-3 ;  teeth  1,  4-4,  1,  two  or  three  of  the  teeth  ob- 
tuse, uot  hooked,  only  one  or  two  of  them  showing  a  masticatory  sur- 
face.   L.  4  inches.    S  lutee  Basin,  North  and  South  Carolina. 

{Albumops  saludanm  Jordan  &,  Bray  ton,  Bull.  U.  S.  Nat.  Mas.  xii,  16,  1678.) 

S90.  €•  storeriazati  (Kirt.)  J.  &  G. 

Body  elongate,  considerably  compressed  in  the  adult.  Head  quite 
short.  Muzzle  blunt,  decurved,  shorter  than  the  very  large  eye,  which  is 
3  in  head.  Top  of  head  flattened,  somewhat  concave  between  orbits. 
Greatest  depth  of  head  nearly  three-fourths  its  length.  Mouth  mod- 
erate, nearly  hoi-izontal,  the  jaws  nearly  equal,  the  maxillary  extending 
to  the  eye.  Lateral  line  nearly  straight,  slightly  decurved  anteriorly. 
Eighteen  scales  before  dorsal.  Coloration  very  pale,  sometimes  a  dusky 
spot  at  ba«e  of  caudal,  especially  in  the  young.  Sides  with  a  broad 
silvery  band.  Pectorals  not  reaching  ventrals,  the  latter  not  to  vent. 
Caudal  fin  long,  the  lower  lobe  the  longer,  dusky,  with  a  pale  edge. 
Head  4^ ;  depth  4.  D.  8 ;  A.  8  5  scales  5-39-4 ;  teeth  1,  4-4,  0  or  1.  L. 
4-8  inches.  Great  Lake  region  to  South  Carolina.  One  of  our  largest 
minnows.  Perhaps  more  than  one  species  is  here  included,  but  we  fail 
to  distinguish  with  any  certainty  the  Eastern  amara  from  the  lake  form 
(fttareriana),  from  which  the  above  description  was  taken. 

{Rutilus  aiorerianus  Kirtland,  Proc.  Bost.  80c.  Nat.  Hist.  i,71, 1842:  Hudsoniua amarus 
Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1856,  210 :  Hybopsis  aioreriantut  Cope,  Cypr.  Peun. 
386:  LeucUicu8  storetianus  Giintlier,  vii,  250.) 

SSI*  C*  liudsouia  (Clinton)  J.  &  G.Spawn-eater, 

This  species  scarcely  difl'ers  Irom  the  foregoing  except  in  the  some- 
what darker  coloration,  the  black  caudal  spot  being  usually  distinct, 
and  in  the  dentition,  several  specimens  examined  having  the  teeth  2, 
4-4, 1,  instead  of  1,  4-4,  0,  as  in  the  preceding.  The  proportions,  scales, 
and  fin-rays  seem  to  be  the  same,  and  the  form  of  the  head  and  mouth 
do  not  essentially  differ.    Streams  coastwise,  New  York  to  Virginia. 

{Clupea  hudsonia  De  V^itt  Clinton,  Ann.  Lye.  Nat.  Hist.  N.  Y.  i,  49, 1824:  Hudaonius 
fiuriaUliB  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,210:  Hyboptiis  hudsoniue  Coye,  Cypr. 
Peun.  386:  Leuciacus  hudsonius  Glinthor,  vii,  250.) 

939.  €•  earyopa  (Bean)  J.  <&  G. 

Silvery,  with  a  black  lateral  band.  Eye  large,  3  in  head.  Head  4} ; 
depth  5.  D.  8 ;  A.  8 ;  scales  6-38-5 ;  teeth  1,  4-4,  1,  with  narrow  grind- 
ing surface.    Savannah  Eiver. 

{Ilmd$oniu8  euryopa  Bean^  Proc.  U.  S.  Nat.  Miu.  1879,  285.) 
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$$  Scales  deeper  than  long,  very  closely  imbricated  along  sides  of  the  body. 
•  Teeth  4-4. 

t  Edges  of  teeth  entire.    (  Codoma, '  ) 

t  Teeth  with  grinding  surface  developed. 

398.  €•  iris  (Cope)  J.  &  G. 

Body  deep,  compressed,  as  in  Cyprinella.  Dorsal  outline  well  arched. 
Moatli  moderate,  oblique,  the  jaws  subequal.  Eye  moderate,  4  in  head. 
Scales  very  narrowly  exposed  on  the  sides,  the  lateral  line  decurved. 
Seventeen  rows  of  scales  in  front  of  dorsal  fin,  which  is  inserted  behind 
ventrals;  pectoral  fin  reaching  ventrals;  ventrals  reaching  anal^  dorsal 
and  caudal  short.  Males  in  spring  with  the  snout  in  front  tuberculate. 
Color  bright,  clear  green  above  5  a  green  band  extending  down  behind 
operculum ;  head  and  belly  vermilion-red ;  a  large,  square  vermilion  spot 
behind  the  green  scapular  stripe.  Lower  fins  crimson ;  caudal  vermil- 
ion; dorsal  olivaceous,  unmarked.  Females  plain  olivaceous  and  sil- 
very. Head  3| ;  depth  34.  D.  8 ;  A.  9 ;  scales  5-33-3 ;  teeth  4-4.  L. 
2i  inches.  Upper  Eio  Grande.  The  most  brilliantly  colored  fish  in 
Kew  Mexico.    (C(ype.) 

{HypaUepia  irU  Cope,  Wheeler's  ExpU  W.  100th  Mer.  v,  653, 1876.) 
32i4.  G.  Juffaiis  (Cope)  J.  &  G. 

Form  stout,  compressed.  Back  much  elevated,  descending  steeply  to 
the  end  of  the  muzzle.  Upper  jaw  rather  the  longer,  maxillary  reach- 
ing beyond  the  front  of  the  orbit.  Eye  moderate,  4J  in  head.  Pectorals 
nearly  reaching  ventrals.  Sides  and  lower  fins  milky  white ;  a  dusky 
shade  on  dorsal  fin ;  a  broad  dark  vertical  bar  behind  head ;  a  dusky 
shade  on  the  side  between  ventrals  and  anal.  The  coloration,  therefore, 
essentially  that  of  the  species  of  the  group  Photogeni%,  Head  4 ;  depth 
3.  D.  8 ;  A.  9  5  scales  7-34-4 ;  teeth  4-4  (said  to  be  1,  4-4, 1  in  young 
specimens),  with  rather  narrow  grinding  surface.  L.  2^  inches.  Mis- 
souri Eiver  and  Arkansas  River.    {Cope.) 

{Montana  jugalia  Cope,  Hay  den's  Geol.  Surv.  Wyom.  for  1870,  1872,  439.) 

tX  Teeth  without  grinding  surface. 

a.  Dorso]  fin  inserted  notably  behind  ventrals;  head  very  short  and  blunt,  al- 
most round. 

995.  G.  vittata  (Grd.)  J.  &  G. 

Body  rather  stout,  heavy  anteriorly,  with  long  caudal  peduncle ;  the 
back  not  arched.  ■  Head  blunt  and  heavy,  but  less  gibbous  than  in  C. 
omata.  Mouth  moderate,  quite  oblique,  the  maxillary  not  reaching  to 
the  eye.    Eye  rather  small,  nearly  5  in  head.    Scales  rather  small. 


*  Girard,  Proc.  Acad.  Nat.  8ci.  Phila.  1856, 194 :  type  Codoma  vittata  Grd.    (A  coined 
name.) 
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Fins  low.  Lateral  line  somewhat  decurved.  Color  dark  above,  below 
this  a  silvery  band,  and  below  this  a  dusky  shade ;  fins  in  the  typical 
specimens  plain.  Head  4;  depth  3^.  D.  8;  A.  8;  Lat.  1. 53.  L.  3  inches. 
Valley  of  Mexico. 

{Codoma  vUtata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 195,  and  U.  S.  Mex.  Bound. 
Snrv.  Ichth.  53.)  ^ 

996.  C'  ornata  (Grd.)  J.  &  G. 

Body  stout  and  compressed,  tlje  head  very  blunt,  thick,  and  rounded. 
Mouth  small,  nearly  horizontal,  the  jaws  equoL  Eye  large,  anterior,  3| 
in  head.  Scales  deep,  closely  imbricated,  the  lateral  line  decurved. 
Dorsal  a  little  behind  ventrals.  Fins  all  rather  small.  Snout  prickly 
in  the  spring  males.  Color  dark;  sides  with  about  8  more  or  less 
conspicuous  cross-bars ;  fijis  all  with  the  middle  part  dusky  or  black, 
the  tips  milk-white,  the  pectorals  and  the  anal  notably  so.  Head  4^ ; 
depth  3 J.    D.  8 ;  A.  7 ;  Lat.  1. 39  ]  teeth  4-4.    L.  2^  inches.    Chihuahua. 

{Codoma  ornata  Glrard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  195,  and  U.  S.  Mex.  Bound. 
8arv.  Ichth.  53.) 

041,  Dorsal  fin  inserted  directly  over  ventrals ;  head  moderate,  snbconic. 

997.  C  callisema  Jordan. 

Body  rather  elongate,  fusiform,  compressed.  Head  elongate,  the 
muzzle  rather  blunt,  projecting  over  the  moderate-sized,  oblique  mouth ; 
maxillary  not  reaching  to  opposite  the  eye.  Eye  moderate,  4J  in  head. 
Scales  firm,  closely  imbricated,  15  in  front  of  the  dorsal.  Dorsal  fin 
extremely  high ;  its  height  in  the  males  one-fourth  of  the  length  of  the 
body,  in  the  females  somewhat  lower ;  its  insertion  almost  directly  over 
the  first  ray  of  the  ventrals.  In  all  the  other  similarly  colored  species  of 
Cliola  the  dorsal  is  evidently  behind  the  ventrals.  Coloration  brillianty 
clear  dark  blue  above,  sides  and  below  abruptly  silvery;  a  blue  lateral 
streak,  much  as  in  C,  cceruleay  bounding  the  blue  of  the  upper  parts,  the 
white  pigment  of  the  lower  parts  looking  a«  if  painted  over  the  blue. 
Dorsal  with  a  large  black  spot  on  its  last  rays  above.  Dorsal,  anal,  and 
caudal  with  the  usual  satin-white  pigment  at  their  tips ;  these  fins  other- 
wise of  a  clear,  bright  ferruginous  orange.  Females  slender  and  duU- 
oolored.  Head  4 ;  depth  ^.  D.  8 ;  A.  8  5  scales  0-39-3 ;  teeth  4-4.  L. 
2J  inches.  Ocraulgee  Eiver,  Gksorgia.  An  elegant  fish,  allied  to  the 
species  of  Erogala. 

{Ephema  oallisema  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  363 :  Codoua  calUsema 
Jordan,  Bull.  U.  S.  Nat.  Mu8.  xii,  52.) 

ft  Edges  of  teeth  more  or  less  serrate  or  crenate ;  dorsal  fin  slightly  hehind  ventrals. 
(Maniana  Glrard.*) 

•  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 199 :  type  Leuciacus  lutrensU  B.  &  G.  (A 
coined  Baine.)  .     . 
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2!i8«  G.  gribbosa  (Onl.)  J.  &  G. 

Body  extremely  deep  and  compressed,  the  back  much  arched,  e«pe- 
pecially  anteriorly.  Head  short,  blunt  and  deep,  the  prolile  continuous 
from  the  snout  to  the  occiput  without  angle.  Muzzle  short  and  blunt. 
Eye  small,  32  in  head.  Mouth  quite  small,  very  oblique,  the  upper  lip 
on  the  level  of  the  pupil,  the  mamillary  not  extending  quite  to  the  orbit. 
Scales  large,  the  lateral  line  very  much  decurved.  Dorsal  fin  well  be- 
hind ventrals;  lower  fins  rather  large,  the  pectoi'als  nearly  reaching 
ventrals,  the  latter  to  vent.  Bluish  above ;  sides  silvery ;  lower  fins 
milky ;  a  more  or  less  distinct  black  spot  between  the  rami  of  the  lower 
jaw.  Males  tuberculate  in  spring.  Head  4 ;  depth  2|.  D.  8 ;  A.  9 ; 
scales  6-34-3;  teeth  4-4.    L.  2 J-  inches.    Kio  Grande. 

(Moniana  gibbom  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  201 :  CyprineUa  complanaia 
Jordan,  BiiU.  Haydeii's  Geol.  Sarv.  Terr,  iv,  3,665, 1878.) 

229.  C.  forbcsi  J oTdan.— Forbes- s  Bed-fish. 

Body  oblong,  elevated,  strongly  compressed,  the  back  arched.  Caudal 
peduncle  rather  slender.  Head  stout  and  deep,  its  upper  outline  de- 
pressed, the  nape  elevated,  forming  an  angle,  so  that  the  profile  is  some- 
what concave.  Mouth  rather  large,  quite  oblique,  the  lower  jaw  in- 
cluded. Eye  small,  4  in  head.  Lateral  line  strongly  decurved.  Thir- 
teen scales  in  front  of  dorsal.  Males  profusely  tuberculate  in  spring. 
Colors  in  life  brilliant,  steel-blue ;  the  lower  region  silvery  5  the  belly 
orange-red  in  the  males ;  a  conspicuous  violet-colored  crescent  behind 
the  shoulders,  followed  by  a  crimson  crescent ;  fins  reddish,  the  anal 
and  caudal  blood-red;  chin  without  black  spot.  Head  3f ;  depth  3. 
D.  7 ;  A.  8 ;  scales  6-35-2 ;  teeth  4-4.  L.  2f  inches.  Streams  of  South- 
ern Illinois.  Very  near  the  preceding,  but  distinguished  by  the  form  of 
the  profile  and  the  coloration. 

{Cyprinclla  farbesi  Jordan,  BiiU.  Ills.  State  Lab.  Nat.  Hist,  ii,  57,  1878.) 

230,  C.  leonfina  (Grd.)  J.  &.  G. 

Bod^-  rather  short  and  deep,  compressed,  with  long  caudal  peduncle. 

Head  moderate,  the  snout  subconical,  modei'ately  pointed.  Mouth 
rather  large,  obliijue,  the  maxillary  scarcely  extending  to  the  orbit. 
Eye  moderate,  4  in  head.  Lateral  line  decurved.  Head  4  J ;  depth  3 J. 
D.  0;  A.  9;  Lat.  1.  40.  L.  3 J  inches.  Rivers  of  Texas  and  Northern 
Mexico.     (Girard.) 

(Mon4ana  leoninaf  complanaiay  and  frigida  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  l^r>6, 
199,200.) 
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931.  G.  lutreiisis  (B.  &  G.)  J.  &  O. 

BckIv  rather  short  and  thick-set,  the  back  not  greatly  arched.  Head 
rather  heavy,  the  muzzle  bhint.  Mouth  moderate,  the  jaws  equal,  the 
maxillary  not  reaching  orbit.  Lateral  line  decurved.  Head  3  J  5  depth 
3^.  D.  7 ;  A.  0 ;  Lat.  1. 36 ;  12  scales  in  a  transverse  series.  Arkansas 
and  Red  Rivers.    (Girard.) 

(Leucif<cu8  lulremis  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853, 391 :  Montana 
lutrensis  aud  palcheUa  Girard,  I^^oc.  Acad.  Nat.  Sci.  Phila.  1856,  199,  200 :  Leuchcwi 
Iuiren8i8  GUuther,  vii,  258.) 

982*  C*  deliciosa  (Grd.)  J.  &  G. 

Body  elliptical,  moderately  compressed.  Head  shortish,  rather  blunt, 
the  profile  forming  an  even  curve.  Mouth  moderate,  oblique,  the  max- 
illary not  reaching  to  the  eye.  Lateral  line  somewhat  decurved.  Eye 
moderate,  ^Jj  in  head.  Scales  rather  large.  Head  4;  depth  3^.  D.  8j 
A.  8 ;  Lat.  1. 33.  L.  2 J  inches.  Streams  in  the  Rio  Grande  region.  {Oi- 
rard.)  More  than  one  species  may  be  here  included,  but,  if  so,  they  can- 
not be  recognized  from  Dr.  Girard's  descriptions.  Of  all  of  Girard's 
MoniancD  the  types  of  only  lutrensis  and  proserpina  can  now  be  fouhd. 

{Moniana  deliciosa, proserpina,  UptdbiliSy  couchif  ru/t7a,  nitida^  and  gracilis  Girard,  Proc. 
Acad.  Nat.  Sci.  Pliila.  1856, 191>-201.) 

388.  C.  anrata  (Grd.)  J.  <&  G. 

Body  snbfusitbrm,  compressed,  little  elevated.  Caudal  x>^dunclo 
rather  slender.  Head  rather  blunt  and  heavy.  Mouth  small,  oblique, 
the  upper  jaw  projecting,  maxillary  not  reaching  to  the  eye;  upi^er  lip 
below  the  level  of  the  pupil.  Lateral  line  little  decurved.  A  dusky 
streak  along  sides.  Head  33 ;  depth  4.  D.  8 ;  A.  8 ;  Lat.  1.  37.  L.  2^ 
inches.    Piedrapainte,  New  Mexico.    (Girard.) 

{MoniaM  aurata  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  185G,  200.) 

384.  €•  formosa  (Girard)  J.  <&  G. 

Body  elliptic,  compressed.  Head  small,  rather  slender  and  pointed. 
Mouth  moderate,  oblique,  the  maxillary  barely  reaching  orbit ;  upper 
lip  on  the  level  of  the  puj^il.  Eye  large,  4  in  head.  Lateral  line  de- 
curv^ed.  Scales  small.  Dorsal  fin  rather  high.  Head  4J;  depth  32- 
D.  8;  A.  9;  Lat.  1.49.  L.  2 J  inches.  Rio  Mimbres,  Mexico.  (Girard.) 
If  we  msLy  trust  Girard's  figure,  this  species  is  well  distinguished  by  the 
small  size  of  the  scales. 

(Monianaformosa  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  I80C,  201.) 
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••  Teeth  1, 4-4, 1. 

b.  Tcelh  with  edges  more  or  less  serrate  or  crenate  (nsnally  without  grinding  sur- 
face).   (Cyprinella  Girard.*) 
c.  Dorsal  fin  without  conspicuous  hlack  blotch  on  its  upper  posterior  rays, 
d.  No  conspicuous  black  spot  at  base  of  caudal. 

e.  Body  very  deep,  compressed,  the  depth  forming  about  a  third  of 
the  length. 

385«  G«  nmbrosa  (Grd.)  J.  &  G. 

Body  short,  the  back  very  much  arched.  Caudal  x)eduDcle  robust. 
Head  short  and  deep,  bluntish.  Eye  large,  4  in  head.  Mouth  moderate, 
quite  oblique,  the  jaws  about  equal,  the  maxillary  nearly  reaching  the 
front  of  the  eye ;  the  upper  lip  on  the  level  of  the  pupil.  Lateral  line 
decurved.  Fins  rather  low.  Coloration  x>lain  in  spirits.  Head  4J; 
depth  3.  D. 8;  A.  9;  scales  8-42-5.  L.  3^  inches.  Arkansas,  etc.  {Gi- 
rard.) 

{Cyprinella  umhrosa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 197,  and  U.  S.  Pac.  R.  R. 
Surv.x,26(5.) 

286.  G.  bnbalina  (B.  &  G.)  J.  &  G. 

Form  of  the  preceding,  but  the  caudal  peduncle  slender.  Eye  large, 
3J  in  head.  Jaws  equal.  Lateral  line  decurved.  This  species  appears 
to  differ  from  the  preceding  chiefly  in  its  larger  scales.  Head  4 )  depth 
3.  D.  8;  A.9j  scales0-3(>-3.  L.  3  inches.  Eed  Eiver,  Arkansas.  {Gi- 
rard.) 

{LetidBcuB  huhalinus  B.  &.  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  391 :  Cyprinella  huha- 
Una  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  265 :  Cyprinella  heckwithi  Grd.  Proc.  Acad.  Nat. 
Sci.  Phila.  1856,  267.) 

UB7.  G.  grunnisoni  (Grd.)  J.  &  G 

Body  short  and  compressed,  the  back  arched,  but  less  so  than  in  the 
preceding.  Head  small.  Caudal  peduncle  moderate.  Maxillary  reach- 
ing nearly  to  eye.  Eye  moderate,  3J  in  head.  Ventrals  in  ^vance  of 
dorsal.  Coloration  plain  in  spirits.  Head  4 J ;  depth  3.  D.  8  j  A.  9 ; 
Lat.  1.  34.    L.  2J  inches.    Cottonwood  Creek,  Utah. 

ce.  Body  slenderer,  the  depth  3^-4  J  in  length. 
388.  G.  snavis  (Grd.)  J.  &  G. 

I 

Body  short,  compressed,  the  back  slightly  arched.  Mouth  oblique. 
Eye  4  in  head.  Maxillary  not  quite  reaching  eye.  Scales  moderate. 
Lateral  line  gently  curved.  Coloration  plain  in  spirits.  "  By  its  gen- 
eral form  and  appearance  this  species  establishes  a  transition  between 

*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  196 :  type  Leuciscus  huhalinw  Baird  & 
Girard.   (Latin  cyprinella,  a  little  carp.) 
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the  deep  and  slender  species."    Head44;  depth 3^.  D.  8;  A.  9.    San 
^Vntonio,  Texas.    (Oirard,) 

(Cyprinella  suavia  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 197.) 

939.  €.  lepida  (Grd.)  J.  <&  6. 

Body  stout,  fusiform.  Caudal  peduncle  robust.  Head  heavy.  Snout 
rather  blunt.  Mouth  oblique,  the  maxillar3'^  not  reaching  quite  to  eye. 
Eye  moderate,  4  in  head.  Lateral  line  decurved.  Scales  larger  than 
in  any  of  the  preceding.  Colors  plain  in  spirits.  Head  3^;  depth  3^. 
D.  8 ;  A.  9 ;  scales  (>-34-4.    Eio  Frio,  Texas.    (Oirard.)        ^ 

{CyprineUa  lepida  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  18o6,  197,  and  U.  8.  Pac.  R.  R.  Suit. 
x,268.) 

940.  €•  billiuffsiana  (Cope)  Jor.  <&  Gilb. 

Body  stout,  fusiform.  Mouth  slightly  oblique,  the  jaws  equal,  max- 
illary reaching  orbit.  Eye  3J  in  head.  Dorsal  considerably  behind 
ventrals.  Coloration  plain  in  spirits.  Head  4;  depth  4.  D.  8;  A.  8; 
scales  6-31-3 ;  teeth  1,4-4,1.  L.  2  inches.  Missouri  Eiver,  at  Saint 
Joseph.  {Cope.)  "  Dedicated  to  Joshua  Billings,  esq.,  author  of  origi- 
nal observations  on  ^  The  Briny  Codfish '." 

{Cuprinella  hillingsiana  Cope,  Hayden^s  Geol.  Surv.  Terr.  Wyom.  1870,  1872,  439.) 

341.  €•  macrostoma  (Grd.)  J.  &  G. 

Body  slender,  the  form  being  like  that  of  the  stouter  species  of  Minni- 
lus.  Head  moderate.  Mouth  rather  large  for  the  genus,  oblique,  the 
maxillary  reaching  front  of  eye.  Eye  large.  Lateral  line  somewhat 
decurved.  Dorsal  behind  ventrals.  Brownish  above ;  cheeks  and  sides 
bright  silvery.  Head  4 ;  depth  4^.  D.  8 ;  A.  9 ;  Lat.  1. 36.  Eio  Grande 
region. 

(Cyprinella  macrostoma,  luxilaideSf  and  luguhria  Girard,  Proc.  Acad.  Nat.  Sci.  Phila. 
1856,198,199.) 

MS.  €•  Indlbnnda  (Gnl.)  J.  &  G. 

Body  elongate,  subfusiform.  Caudal  peduncle  slender.  Eye  large, 
3  in  head.  Snout  subconical.  Mouth  nearly  horizontal,  small,  the  max- 
illary not  extending  to  the  eye.  Silvery ;  lateral  line  with  black  dots. 
Cottonwood  Creek,  Utah.  {Girard.)  A  dubious  species,  apparently 
distinguished  from  the  preceding  by  the  small  horizontal  mouth. 

{Cyprinella  ludibunda  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,199.) 
dd.  A  conspicaons  black  spot  at  base  of  candal. 
943.  €.  notata  (Grd.)  J.  <&  G. 

Body  stoutish,  subfusiform.    Caudal  peduncle  slender.    Eye  moder- 
ate,  3^  in  head.    Snout  bluntish.    Mouth  small,  oblique,  the  maxillary 
BulL  Nat  Mus.  Ko.  16 12 
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not  reaching  to  the  eye.  Ventrals  in  advance  of  dorsal.  Fins  moderate. 
Coloration  plain  in  spirits,  except  the  black  caudal  spot ;  sides  silvery. 
Head  4J ;  depth  3§.    D. 8 ;  A.  7 ;  Lat.  1. 46.    Eio  Seco,  Texas.    {Girard.) 

(Cifprinella  notaia  Gjrard,  Proc.  Acad.  Nat.  Sci.  Pliila.  185C,  198,  and  U.  S.  Pac.  R.  R. 
Surv.x,  269.) 

344.  G.  Tennsta  (Grd.)  J.  &  G. 

Body  slender,  as  in  C.  macro$toma.  Head  long  and  rather  pointed, 
the  snont  subconical.  Month  large,  oblique,  the  maxillary  scarcely 
reaching  t«  the  eye.  Eye  large,  3  J  in  head.  Fins  moderate ;  the  dor- 
sal behind  ventrals.  Coloration  plain  in  spirif.s,  except  the  caudal  spot ; 
sides  mostly  silvery.  Head  4 J ;  depth  4.  D.  8 ;  A.  8 ;  scales  7-37-3 
(36  in  type  of  C.  texana).    Rivers  of  Texas. 

{Cifprinella  ^enusta  and  texana  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  198,  and  U. 
S.  Mex.  Bound.  Surv.  Ichth.  54,  &5.) 

cc.  Dorsal  fin  elevated,  with  a  conspicnoas  black  blotch  on  its  upper  posterior  rays 
(obsolete  in  young  examples). 
/.  A  conspicuous  black  spot  at  base  of  caudal. 

245.  €•  calllura  Jordan. 

Body  elongated,  compressed,  elevated  in  the  middle,  the  profile  be- 
fore the  dorsal  curved.  Snout  projecting,  forming  a  decided  angle. 
Head  convex  above,  densely  tuberculate  in  the  males.  Muzzle  rather 
pointed,  overhanging  the  oblique  mouth.  Eye  4  in  head,  less  than  muz- 
zle and  interorbital  width.  Dorsal  fin  inserted  slightly  behind  ven- 
trals. Lateral  line  strongly  decurvexl,  usually  forming  an  abnipt  flexure 
just  in  front  of  the  ventrals.  Color  in  spirits  pale  silvery,  the  dorsal  and 
caudal  blotches  very  strongly  marked.    Head  4f ;  depth  4.    D.  8 ;  A. 

8 ;  scales  6-44-3 ;  teeth  1,  4-4, 1.  L.  4^  inches.  Bivers  of  Alabama 
and  Louisiana. 

{Cyprinella  calliura  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  61,  1877.) 

ff.  No  conspicuous  black  spot  at  base  of  caudal  fin. 
g.  Teeth  without  grinding  surface. 

346.  €.  Whipplel  (Grd.)  Jor.  &  Gilb. 

Body  moderately  elongate,  subfusiform.  Caudal  i>eduncle  stoutish. 
Head  shortish,  rather  pointed.  Eye  large,  4  in  head.  Mouth  little 
oblique,  the  lower  jaw  included,  maxillary  reaching  to  anterior  rim  of 
the  orbit;  upper  lip  on  a  line  with  lower  border  of  orbit.  Dorsal  fin 
very  nearly  opposite  ventrals,  greatly  elevated,  its  height  in  the  male 
more  than  one-fourth  the  length ;  anal  fin  large.  Lateral  line  little  de- 
curved.     Coloration  in  alcohol  plain,  except  the  conspicuous  dorsal 
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spot;   probably  brilliant  in  life.    Head  4Jj  depth  31J.    D.  8;   A.  9; 
scales  6-40-4.    Sugar-loaf  Creek,  Arkansas.    (Oirard.y 

{CgpHnella  whipplei  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1856, 198,  and  U.  S.  Pac.  R. 
R.  Sarv.  x,270.) 

gg.  Teeth  with  narrow  grinding  surface.    {Photogenia  Co^e*) 

94T.  €•  analostana  (Grd.)  J.  <&  Q,—Siher-fin, 

Body  moderately  elongate,  somewhat  compressed,  the  dorsal  and  ven- 
tral outlines  regularly  and  gently  arched.  Head  rather  short  and  deep. 
Mouth  rather  small,  quite  oblique,  the  lower  jaw  received  within  the 
upper  when  the  mouth  is  closed.  Eye  small,  4^  in  head.  Leaden  sil- 
very, bluish  in  the  males;  edges  of  scales  dusky ;  a  dark  vertebral  line; 
a  large  black  spot  on  the  upper  posterior  part  of  the  dorsal.  Paired 
fins  and  lower  part  of  belly,  as  well  as  the  tips  of  the  anal  and  caudal, 
and  the  front  and  upper  parts  of  the  dorsal,  charged  with  clear  satin- 
white  pigment  in  males  in  the  spring ;  in  fiill  breeding  dress  the  dorsal 
pigment  with  a  greenish  lustre ;  no  creamy  band  at  base  of  caudal ; 
males  with  the  head  and  front  covered  with  small  tubercles.  Head  4|; 
depth  4.  D.  8 ;  A.  8 ;  scales  5-^8-3 ;  teeth  1,  4-4,  1,  the  edges  more 
or  less  distinctly  serrate.  L.  4  inches.  Pennsylvania  and  Central  Kew 
York  to  Mississippi  Valley ;  abundant. 

(Cyprinella  analostana  Girurd,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  38:  Luxilut  kentuckir 
ensig  Kirtland,  Best.  Joum.  Nat.  Hist,  v,  27  (not  of  Raf.) :  Hyimlepia  kentuckiensU  Cope, 
Cypr.  Penn.  371:  LeucUcua  ana^o^fan m«  Giiuther,  vii,  25C:  Photogenais  »pilop*^erus  Cox^y, 
Cypr.  Penn.  378:  Leuciacua  apilopterua  GUnther,  vii,254.) 

Hb.  Teeth  with  entire  edges  (in  tlie  adnlt).     (Erogala  Jordan. t) 
h.  Teeth  with  a  narrow  grinding  surface;  anal  short. 

948.  €•  ^alactura  (Cope)  J.  &  G,— Milky-tailed  Shiner, 

Body  fusiform,  moderately  elongate,  not  greatly  compressed.  Mouth 
rather  large,  jarws  nearly  horizontal,  the  upper  projecting  beyond  the 
lower.  Scales  less  closely  imbricated  than  in  the  preceding.  Lateral 
line  little  decurved.  Eye  small.  Steel  blue  above,  silvery  below ;  dorsal 
with  a  black  blotch  on  its  posterior  rays ;  caudal  fin  conspicuously 
creamy  yellow  at  base,  then  dusky.  Males  with  the  belly,  paired  fins, 
and  esjiecially  the  tips  of  the  vertical  fins  charged  with  milk-white  pig- 
ment in  the  spring,  the  head  and  front  then  covered  with  small  tubercles. 
In  high  coloration  the  anal  and  caudal  are  sometimes  pale  reddish.    Fe- 

*  Cope,  Cypr.  Penn.  1866,  378 :  type  Photogenia  apilopterua  Cope  =  Cyprinella  analo- 
aUm/a  Gxd.     (^,  light ;  yewdu,  to  be  bom. ) 

t  Jordan,  BnU.  U.  S.  Nat.  Mus.  xii,  20,  1878:  type  Photogenia  atigmaturua  Jor.  (lyp, 
fpring-timie ;  r^^t  milk.) 
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mules  olivjvceous,  obscurely  marked.  Head4J;  depth  4 J.  D.  8;  A.  8; 
scales  6-41-3 ;  teeth  1,  4-4,  1,  usually  with  entire  edges.  L.  5-G  inches. 
Cumberland  Kiver  to  Savannah  Biver;  abundant  in  the  mountain 
streams.  Known  by  its  large  size  and  the  peculiar  yellowish  band 
across  the  caudal. 

( lli/psilepis  galacturus  Copo,  Proc.  Acad.  Nat.  Soi.  Phila.  18t)7, 160 :  Leiiciscu9  kenlucki- 
ensis  Gilnther,  vii,  251f ) 

349.  €•  earystoma  Jordan. 

Body  elongate,  compressed,  tapering  toward  the  snout  and  the  long 
cau<lal  peduncle.  Head  moderate,  larger  than  in  C.  niveoy  rather 
pointed,  wide  on  top ;  snout  rather  long.  Muzzle  large,  quite  oblique, 
the  premaxillaries  on  the  level  of  the  pupil ;  upper  jaw  slightly  the 
longer.  Eye  moderate,  3^  in  head.  Scales  moderate,  rather  closely 
imbricated,  but  less  so  than  in  C\  analostana.  Pectorals  not  reaching 
ventrals,  the  latter  about  to  vent ;  vertical  fins  not  especially  elevated. 
Color  olivaceous,  the  sides  bright  silvery,  a  round  black  spot,  nearly 
as  large  as  eye,  at  base  of  caudal ;  dorsal  blotch  rather  faint ;  dorsal 
fin  chiefly  yellowish  green,  ferruginous  above,  the  extreme  tip  milky 
white;  caudal  fin  rusty,  with  milk-white  tips;  lower  fins  milk-white. 
Snout  and  front  in  males  tuberculat-e ;  minute  tubercles  on  sides  of 
tail.  Head  4J;  depth  ^.  D.  8;  A.  8;  scales  0-39-3;  teeth  1,  4-4,  1, 
with  narrow  grinding  surfaces,  the  edges  of  which  are  usually  crenate. 
L.  3^-4  inches.    Chattahoochee  Biver. 

{Photogenic  euryatomus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 356,  exclusive  of  the 
smaUer  specimens  mentioned,  which  are  Atinnilua  zoniatius;  not  Codoma  ewryatoma  Jor- 
dan, BuU.  U.  S.  Nat.  Mas.  xii,  42  =  Minnilua  zoniaUua :  Fhotogenia  leucopua  Jordan  6c 
Bray  ton,  BaU.  U.  S.  Nat.  Mus.  xii,  41,  1878.) 

350.  G.  nivea  (Cope)  J.  &  G. 

Body  regularly  fusiform,  the  dorsal  outline  more  arched  than  the 
ventral.  Head  conic.  Muzzle  obtuse,  not  projecting.  Mouth  nearly 
terminal,  slightly  oblique,  maxillary  reaching  front  of  eye.  Eye  3J  in 
head.  Coloration  very  pale,  a  narrow  bluish  band  along  the  caudal 
peduncle,  forming  a  faint  spot  at  the  root  of  the  caudal.  Dorsal  fin  in 
the  males  considerably  elevated,  largely  dusky  on  its  last  rays,  the  rest 
of  the  fin  creamy;  the  tips  of  the  dorsal,  the  tips  of  the  caudal,  and  the 
whole  of  the  anal  with  milk-white  pigment.  Males  with  the  snout  and 
ante-dorsal  region  covered  with  small  tubercles.  Head  4i ;  depth  5 J. 
D.  8;  A.  85  scales  6-39-3;  teeth  1,  4-4, 1,  with  narrow  grinding  sur- 
face.    L.  2i  inches.    Basin  of  the  Santee,  North  and  South  Carolina. 

(Hyhopaia  niveua  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 460:  Photogcnia  niveua  Jor- 
dan &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  20.) 
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hh.  Teeth  without  distinct  grinding  surface. 
j.  Anal  fin  short,  of  8  or  9  rays. 

k,  A  conspicuoas  dark  blotch  on  upper  posterior  rays  of  dorsal. 

L  Adult  males  with  the  vertical  fins  chiefly  red ;  a  consx)icuous  black 
spot  at  base  of  caudal. 

3«ll.  C.  callistia  Jordan. 

Body  rather  stout  and  compressed,  rather  heavy  forward,  the  dorsal 
outline  considerably  elevated.  Head  stout  and  rather  blunt,  its  upper 
part  flattish ;  the  nuptial  tubercles  not  numerous,  arranged  in  a  few  dis- 
tinct longitudinal  rows,  not  scattered  without  order,  as  in  related  species. 
Mouth  large,  nearly  horizontal,  slightly  overlapx>ed  by  the  heavy  snout, 
tlie  maxillary  reaching  nearly  to  the  eye,  the  premaxillaries  anteriorly  en- 
tirely below  the  level  of  the  orbit.  Eye  large,  3f  in  head.  Scales  large, 
not  very  closely  imbricated,  16  in  front  of  dorsal.  Fins  rather  large, 
the  height  of  the  dorsal  in  males  nearly  one-fifth  of  length  of  body. 
Coloration  dark  and  brilliant.  Males  with  the  back  very  dark  steel- 
blue  ;  sides  a  clear  silvery  violet ;  belly  and  lower  fins  satin- white.  A 
heavy  black  blotch  on  posterior  part  of  dorsal,  extending  downward  and 
forming  a  horizontal  bar  at  the  baee  of  the  fin ;  the  rest  of  the  fin  ver- 
milion, except  the  milk-white  tip.  Cjiudal  fin  bright  red,  yellowish  at 
base,  milky  at  tip;  a  broad  golden  vertebral  band  and  a  reddish  lateral 
streak ;  a  large,  distinct,  round  black  spot  at  base  of  caudal.  Females 
olivaceous,  with  less  bla<?k ;  the  fins  dull  reddish.  Head  4^ ;  depth  4f . 
D.  8;  A.  8 ;  scales  5-40-3;  teeth  1, 4-4, 1.    L.  4  inches.    Alabama  Basin.. 

{Phoiogtnis  callistius  .Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 337 :  Codoma  oallistia  Jor- 
dan, BoU.  U.  8.  Nat.  Mus.  xii,  52.) 

959.  €•  tricliroisUa  Jor  &  Gilb. 

Body  rather  slender,  compressed.  Head  slender  and  pointed.  Eye 
moderate,  3f  in  head.  Mouth  quite  large,  very  oblique,  the  maxillary 
reaching  the  anterior  margin  of  the  eye,  the  premaxillaries  on  the  level 
of  the  middle  of  the  pu^nl.  Lateral  line  considerably  decurved,  usually 
with  an  abrupt  angulation  between  pectorals  and  ventrals.  Nineteen 
scales  before  the  dorsal.  Fins  moderate ;  dorsal  well  behind  ventrals. 
Nuptial  tubercles  sparse  on  the  head.  Caudal  peduncle  and  sides  as 
far  forward  as  the  ventrals  tuberculate  in  spring  males.  Males  bright 
steel-blue  above ;  sides  bright  white ;  a  large  black  spot  at  base  of  cau- 
dal, precisely  as  in  C,  callistia;  dorsal  fin  with  abroad,  dusky,  horizon- 
tal band  at  bases  the  membrane  of  the  last  rays  jet-black,  the  tip  milk- 
white,  the  rest  of  the  fin  of  a  bright,  pale  vermilion-red ;  caudal  rosy, 
its  tips  white ;  anal  and  ventrals  milky.  Females  duller,  but  the  black 
markings  distinct.    Head  4| ;  depth  4^ ;  scales  6-42-3 ;  teeth  1,  4-4, 1. 
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L.  3^  inches.    Alabama  Basin;  abundant  in  clear  streams,  with  the 
preceding  and  the  next. 

{Codoma  tiichraUtia  Jordan  &  Gilbert,  Bnll.U.  S.  Nat.  Mas.  xii,  1878, 50.) 

IL  Adult  males  without  red. 

m.  A  very  conspicuous  black  spot  at  base  of  caudal. 

3«I3«  G«  sti^matiira  Jordan. — Spoited'iail  Minnow, 

Body  elongate,  fusiform,  compressed.  Head  quite  long,  rounded 
above,  the  snout  pointed.  Mouth  rather  large,  somewhat  oblique,  over- 
]apx)ed  by  the  narrow  upi)er  jaw.  Eye  small,  4J  in  head ;  iris  white. 
Maxillary  reaching  beyond  nostrils;  premaxillary  on  the  level  of  lower 
edge  of  pupil.  Scales  large,  closely  imbricated,  20  in  front  of  the  dor- 
sal. Fins  low,  the  dorsal  rather  behind  ventrals,  its  height  less  than 
one-flfth  the  length  of  the  body.  Color  pole,  clear  olive ;  black  dorsal 
spot  not  very  distinct ;  fins  with  their  tips  charged  with  satin- white 
pigment,  otherwise  plain ;  a  very  distinct,  large,  oblong  or  quadrate  jet- 
black  spot  at  base  of  caudal,  the  color  extending  up  on  the  rays.  This 
spot  is  visible  on  all  specimens,  and  is  larger  than  in  any  other  of  our 
CyprinidcB;  its  length  about  one-third  that  of  the  head.  First  ray  of 
dorsal  dark  in  front;  males  with  an  obsolete  black  8i)0t  on  the  middle 
of  the  sides  in  iront  of  the  dorsal,  as  is  often  seen  in  Characinidce^  the 
head,  etc.,  tuberculate  in  spring.  Head  4^ ;  depth  4|.  D.  8 ;  A.  8 ; 
scales  7-42-3;  teeth  1, 4-4, 1.  L.  4^  inches.  Alabama  and  Mississippi ; 
very  abundant.  The  largest  species  of  this  section  of  the  genus  and 
one  of  the  most  graceful. 

(Photogenis  atigmaturM  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 337 :  Codoma  aHgma- 
tura  Jordan,  BulL  U.  S.  Nat.  Mus.  xii,  52 :  LuxUus  ohioaaavensut  Hay,  Proo.  U.  S.  Nat.  Miis. 
1860,506.) 

mm.  No  conspicuous  black  spot  at  base  of  candaL 

354.  G.  csemlea  Jordan. 

Body  fusiform,  somewhat  elongate,  moderately  compressed.  Head 
moderate.  Snout  rather  pointed,  overlapping  the  small,  oblique  mouth, 
maxillaries  reaching  nostrils,  premaxillaries  below  level  of  pupil.  Eye 
moderate,  3^  in  head.  Scales  firm,  15  in  front  of  dorsal.  Lateral  line 
decurved.  Fins  all  high,  the  height  of  the  dorsal  nearly  one-fifth  the 
length  of  the  fish;  dorsal  behind  ventrals.  Males  with  the  snout 
thickly  tuberculate.  Color  bright  steel-blue;  the  sides  and  belly  sil- 
very white ;  a  very  distinct  lateral  band  of  a  bright  blue-green  color, 
most  distinct  posteriorly,  and  forming  a  spot  at  the  base  of  the  caudal 
fin;  dorsal  blotch  rather  faint  and  diffuse;  tips  of  dorsal,  anal,  and 


31.    CYPBINIDJE CLIOLA.  183 

candal  charged  with  satin-white  pigment ;  the  fins  otherwise  all  of  a 
clear,  bright  yellow.  Females  and  young  with  the  markings  obscure, 
the  blue  lateral  band  usually  evident.  Head  4^;  depth  4|.  D.8;  A. 
8}  scales  6-38-3;  teeth  1,  4-4,  1.    L.  3  inches.    Alabama  Basin. 

(  Pkotogenis  caruleus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 3!38:  Codoma  ocarulea  Jor- 
dan, BoU.  U.  S.  Nat.  Mas.  xii,  52, 1878. ) 

9<I5.  €•  cblorisCia  Jordan  &,  Brayton. 

Body  short  and  deep,  strongly  compressed,  the  form  elliptical,  as  in 
C.  pyrrhomelasj  but  rather  deeper.  Head  rather  small  and  pointed. 
Month  quite  oblique,  the  maxillary  not  reaching  the  line  of  the  orbit, 
the  upper  jaw  projecting  beyond  the  lower,  premaxillary  on  the  level  of 
the  pupil.  Eye  small,  less  than  snout,  4  in  head.  Lateral  line  decurved. 
Fins  moderate.  Nuptial  tubercles  covering  the  whole  body,  except  the 
si>ace  anterior  to  the  ventrals  and  below  the  lateral  line;  those  on  the 
body  much  smaller  than  those  on  the  head.  Coloration  dark  steel-blue; 
a  very  distinct  blue  stripe  along  e.ach  side  of  caudal  peduncle ;  back  clear 
green;  lower  part  of  sides  abruptly  milk-white;  black  dorsal  blotch  large, 
the  lower  part  of  the  fin  with  bright  pale- green  pigment,  the  tip  milky ; 
caudal  dusky,  its  tips  milky,  its  base  pale ;  anal  and  ventrals  milky,  a 
fiunt  dusky  spot  on  last  mys  of  anal ;  iris  white.  Females  slenderer  and 
less  brightly  colored;  no  caudal  spot.  Head  4;  depth  4.  D.  7;  A.  8; 
scales  5-37-3 ;  teeth  1, 4-4, 1.  L.  3  inches.  Santee  Basin,  South  Caro- 
lina. 

{Codama  chloriatia  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  21, 1878.) 

kk.  No  dark  blotch  on  upper  posterior  part  of  dorsal. 

S56*  C  zonata  (Agassiz)  Jor.  &,  Qilb. 

Physiognomy  of  Geratichthys  dissimilis.  Body  elongate,  not  elevated. 
Head  elongate.  Mouth  small,  nearly  horizontal,  the  maxillary  reaching 
beyond  line  of  orbit,  the  mandible  somewhat  projecting.  E^gion  in 
front  of  dorsal  fin  more  or  less  bare  of  scales.  Eye  large,  3^  in  head. 
Dorsal  beginning  opposite  ventrals,  nearer  snoul^  than  base  of  caudal. 
Olivaceous  silvery  below;  a  broad,  silvery  lateral  band,  with  dark 
specks;  sides  of  head  with  black  specks;  a  dark  vertebral  band.  Hea<l 
4 ;  depth  4 J.  D.  7 ;  A.  8 ;  scales  6-36-4 ;  teeth  1,  4-4,  1.  L.  3  inches. 
North  Platte  River  (Cope) ;  Osage  lliver  (Agcissiz). 

(AQmmus  zonatua  Putnam,  Bull.  Mus.  Comp.  Zool.  i,  9,  1863 :  Photogenis  piptolepia 
Cope,  Hayden's  Geol.  Surv.  Terr.  Wyom.  1870,  438 :  Leuciacus  zonatus  GUnther,  vii, 
203.) 
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ji.  Anal  fin  long,  of  10  or  II  rays ;  fins  high. 

35T.  C  xeennra  Jordan. 

Body  moderatelj'  elongate,  subfasiform,  heavy  forwards.  Head  heavy, 
somewhat  elongate,  rounded  above.  Mouth  large,  oblique,  the  lower 
jaw  included,  maxillary  reaching  almost  to  orbit,  premaxillar}'  on  level 
of  upper  part  of  pupil.  Eye  large,  3 J  in  head.  Fins  all  rather  low,  the 
height  of  the  dorsal  fin,  even  in  the  males,  only  two-thirds  the  length  of 
head ;  caudal  fin  large.  Color  dark  steel-blue ;  silvery  below ;  a  faint 
black  spot  at  base  of  caudal;  scales  above  dark-edged.  Males  with 
the  fins  mostly  bright  crimson ;  the  dorsal  largely  black  at  its  upper 
posterior  part ;  dorsal,  anal,  and  caudal  fins  with  white  pigment ;  belly 
and  bases  of  the  lower  fins  likewise  pigmented ;  head  and  caudal  pe- 
duncle tuberculate  in  spring.  Head  4;  depth  3f.  D.  8;  A.  10;  scales 
6-39-3 ;  teeth  1,  4-4, 1.  L.  3  inches.  Altamaha  Basin,  Georgia ;  locally 
abundant. 

{Minnilus  xcenurus  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  79:   Codoma  xcenura 
Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  52.) 

358.  G.  pyrrhomelas  (Cope)  J.  &  G. 

Body  deep  and  compressed.  Head  stout,  rather  blunt.  Mouth  ob- 
lique, the  jaws  about  equal,  maxillary  reaching  front  of  orbit.  Eye 
large,  3f  in  head.  Pectorals  barely  reaching  ventrals,  the  latter  to 
anal;  dorsal  fin  greatly  elevated,  its  height  in  the  male  as  great  as 
length  of  head ;  caudal  very  broad  and  long,  its  peduncle  stout  and  com- 
pressed ;  anal  fin  large  and  long.  Coloration  of  the  males  dark  steel- 
blue  above;  the  scales  darker  edged;  the  belly  abruptly  milky  white; 
head  pale  reddish ;  snout,  tip  of  lower  jaw,  and  iris  scarlet;  dorsal  dusky 
at  base,  the  usual  large  blaek  blotch  above,  red  in  front,  and  broadly- 
milk-white  at  tip ;  tips  of  the  caudal  milk-white,  next  to  this  a  dusky 
crescent,  a  wide  crescent  of  bright  scarlet  inside  of  the  black,  extend- 
ing into  the  two  lobes  of  the  fin ;  base  of  caudal  i)ale ;  anterior  region 
and  sides  of  caudal  f)eduncle  with  rather  large  tubercles.  Females 
duller.  Head  4 ;  depth  3J.  D.  8 ;  A.  10 ;  scales  6-35-3 ;  teeth  1,  4-4,  1. 
L.  3J  inches.  Santee  Basin ;  very  abundant.  The  most  ornate  of  our 
C^fprinidce. 

{Photogenis  pyrrhomeUu  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  463:  Codoma  pyr- 
rkomelas  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  22,  1878.) 

359*  G.  hypseloptera  (Giiuther)  J.  &  Q. 

Body  short,  much  compressed,  the  back  elevated.  Head  short,  flat- 
tened above,  the  muzzle  pointed.    Mouth  large,  very  oblique,  the  jaws 
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just  equal.  Eye  large,  3  in  head,  about  equal  to  snout  and  to  interorbital 
space.  Scales  with  the  exposed  surfaces  very  narrow.  Lateral  line 
much  decurved ;  16  large  scales  before  dorsal.  Dorsal  fin  inserted  en- 
tirely behind  the  ventrals,  greatly  elevated,  its  longest  ray  a  little  longer 
than  head ;  anal  fin  also  very  high  and  very  long,  extending  almost  to 
base  of  caudal ;  these  fins  somewhat  lower  in  the  females.  Color  sil- 
very; the  dorsal  blotch  conspicuous;  a  distinct  black  caudal  spot, 
smaller  than  eye  and  deeper  than  long ;  sides  with  a  silvery  band  which 
passes  around  the  nose,  below  this  a  dusky  band.  Breeding  colors  un- 
known. Head  4J ;  depth  4.  D.  8 ;  A.  11 ;  scales  6-35-3 ;  teeth  1, 4-4, 1. 
L.  2|  inches.    Southern  Georgia  and  Alabama. 

{Alburnus  formostu  Patnam,  Bull.  Mas.  Coinp.  Zool.  i,  9, 1863  (not  Montana  formoaa 
Grd.):  Leuciaous  hypselopterus  GuntbeT,  vii,  255:  Phoiogenia  grandipinnia  J ord&u,  BuU. 
U.  8.  Nat.  Mu8.  X,  62,  1877.) 

§5.— MUVNIIiUS  Rafinesqae. 
Shiners. 

(ff  Notropia  Rafinesque,  1818 ;  Minniluay  Luxilua,  and  Plargyrua  Rafinesqae ;  HypaiUpia 
Baird;  Albumellua  &ud  Alburnopa  QiT&Td]  Lythrurua  &ud  JSydropklax  J OTdskn,) 

(Rafinesqae,  Ichth.  Oh.  1820,  47:  type  Minnilua  dinemua  Raf.) 

Body  oblong  or  elongate,  more  or  less  compressed.  Mouth  normal, 
mostly  terminal  and  oblique.  No  barbels.  Teeth  2,  4-4,  2,  sharp- 
edged  or  with  a  narrow  grinding  surface.  Scales  usually  large,  often 
closely  imbricated.  Lateral  line  complete,  usually  decurved.  Dorsal 
fm  inserted  above,  or  more  usually  behind,  the  ventrals;  anal  fin  short 
or  somewhat  elongate.  Abdomen  rounded.  Coloration  often  brilliant, 
the  males  in  spriug  usually  with  red  fins  and  the  head  with  small  tu- 
bercles. A  very  large  group  of  small  fishes,  especially  characteristic  of 
the  fresh  waters  of  the  Eastern  United  States.  Various  attempts  have 
been  made  to  divide  this  group  into  natural  genera,  but  the  gradation 
from  one  type  to  another  is  very  perfect.  (English  minnow ;  French 
menuise;  from  Latin  minuSy  small.) 

This  group  may  be  suMivided  as  follows : 

i  Anal  fin  short,  its  rays  7-9  (sometimes  10  in  Jf.  zoniatiua). 
^ .  ^Scales  large,  35-50  in  the  lateral  line. 

t  Teotli  with  the  grinding  surface  more  or  less  developed. 
t  Species  attaining  a  large  size,  with  the  scales  along  the  flanks  nearly  twice  as 

deep  as  long,  and  so  closely  imbricated  that  the  exposed  sur- 
faces are  very  narrow ;  back  elevated  and  convex  in  the  adult; 
lower  jaw  included;  dorsal  fin  over  ventrals  (LuxiLua  Raf.). 

comutuay  aelene. 
U  Species  of  moderate  size,  with  the  scales  short  and  deep,  but  less  closely  im- 
bricated than  in  the  preceding;  bo<ly  elongate,  not  much  ele- 
vated ;  mouth  large,  oblique,  the  lower  jaw  projecting;  dor- 
sal fin  inserted  behind  ventrals cocoogeniaj  zoniatiua. 
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ttt  Species  of  small  size,  with  the  scales  not  much  deeper  than  long,  less  closely 

imbricated ;  body  oblong  or  elongate,  little  elevated ;  month 
moderate,  oblique  or  horizontal ;  dorsal  fin  inserted  close  be- 
hind yentrak;  nuptial  colors  mostly  brilliant  (Alburnops 

Grd.). 
roseiw,  rubriero€eu8j  luHpinnis^  chlarocephaluSf  chiliticuSy   chalyhcnu, 
ckrowmus,  x<BnocephaLu9,  plumbeolus,  laoerio9U8f  ehumardi^  blenniuM. 
tt  Teeth  without  evident  grinding  surface. 

a.  Teeth  with  the  ed^es  serrate ;  scales  closely  imbricated cercostigma, 

aa.  Teeth  not  serrate;  scales  loosely  imbricated,  scarcely  higher  than  long. 
b.  Dorsal  fin  inserted  directly  over  the  ventrals ;  anal  rays  7-9 ;  eye  very 
large;  scales  large  ('^Episema"  Cope  &  Jordan). 

ariommuSf  acabricepSf  jejunuSy  leuciodus, 

hh.  Dorsal  inserted  behind  ventrals alHpinnis,  amdbiliSf  megalopa, 

**  Scales  small,  about  55  in  the  lateral  line hiviitatuBy  HmpanogensU, 

$$  Anal  fin  more  or  less  elongate,  its  rays  tO-14. 

0.  Scaler  comparatively  small,  more  or  less  closely  imbricated,  and  with 
'  the  exposed  edges  deep,  as  in  Codoma  and  Luxilus;  scales  in 
front  of  dorsal  small ;  teeth  with  grinding  surface  more  or 
less  developed.     (Ltthrurus  Jordan.) 
d.  A  black  spot  at  base  of  dorsal  in  front. 

cyanooephaluSf  alripes,  diplaemiuSf  ardens,  punctulatua. 

dd,  A  black  spot  at  the  upper  anterior  part  of  dorsal rubripinnU. 

ddd.  No  distinct  black  spot  on  the  dorsal. 

f.  Body  short  and  deep bellus, 

ee.  Body  slender  and  elongate matntiHuSf  lirus, 

CO,  Scales  comparatively  large,  not  higher  than  long,  and  not  closely  im- 
bricated ;  scales  in  front  of  dorsal  large ;  teeth  without  grind- 
ing surface.    (Minnilus.) 

/.  Anal  fin  long,  with  about  14  rays oiigaspis. 

ff.  Anal  fin  moderate,  its  rays  10  or  11. 

g.  Scales  above  lateral  line  in  about  9  series umbratilU, 

gg.  Scales  above  lateral  line  in  5-7  series. 
h.  Ventrsd  fins  reaching  beyond  middle  of  dorsaL 

toepticuSf  photogenUf  iele$copu8,  atilbiuSj  percobromus,  ru- 

bellus,  dinemuty  rubri/ratu,  jemezanus, 
hh.  Ventral  fins  scarcely  reaching  beyond  front  of  dorsaL 

mioropteryx. 
i  Anal  fin  short,  its  rays  7-9  (rarely  10). 

*  Scales  large,  35-50  in  the  lateral  line. 

t  Teeth  with  the  grinding  surface  more  or  less  developed. 

t  Species  attaining  a  large  size,  with  the  scales  along  the  flanks  nearly 
twice  as  deep  as  long,  and  so  closely  imbricated  that  the  cxpoHcd  sur- 
faces are  very  narrow ;  back  elevated  and  convex  in  the  adult  male ; 
the  lower  jaw  included;  dorsal  fin  inserted  directly  opposite  ventrals. 
(Luxilus  Raf.*) 

d60.  HI.  COmutUS  (Mitchill)  J.  &,  G,— Shiner;  Bed-fin;  Dace, 

Body  elongate  in  the  young,  in  the  adult  short,  compressed,  with 
the  anterior  dorsal  region  much  swollen  and  gibbous.  Head  rather 
heavy,  compressed,  rounded  between  the  eyes,  the  snout  bluntish. 
Mouth  moderate,  nearly  horizontal,  the  jaws  nearly  equal,  the  lower 
somewhat  included.     Eye  moderate,  4-5  in  head,  maxilhir^'-  scarcely 

*  Kafinesque,  Ichth.  Oh.  1820, 47 :  type  Luxilua  duryiooepkaltu  Raf. = Cgprinua  oomuius 
Mitch.    (From  Latin  lux,  light  =  '< Shiner''.)    (=Mypnlepii  Baird.) 
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reaching  froDt  of  eye,  the  premaxillaries  below  the  level  of  the  eye. 
Scales  always  deeper  than  long  on  the  flanks,  becoming  extremely 
so  in  the  adult.  Lateral  line  decurved.  Dorsal  moderate,  inserted 
directly  over  the  ventrals  in  the  young,  thrown  somewhat  backward  in 
the  adult  by  the  growth  of  the  postoccipital  region.  Pectorals  barely 
or  not  reaching  ventrals,  the  latter  about  to  vent.  Eegion  in  front  of 
dcNTsal  typically  with  about  23  scales.  Coloration  dark  steel-blue  above; 
the  scales  with  dusky  edges,  the  bases  also  dusky ;  a  gilt  line  along  the 
back  and  one  along  each  side,  these  distinct  oaly  when  the  fish  is  in  the 
water ;  belly  and  lower  part  of  the  side«  silvery,  or  bright  rosy  in  spring 
males }  dorsal  fin  somewhat  dusky ;  other  fins  plain ;  the  lower  fins  all 
rosy  in  spring  males ;  head  dark  above ;  a  dark  shade  behind  scapula ; 
lower  jaw  and  region  in  front  of  dorsal  to  the  tip  of  the  snout  covered 
with  small  tubercles  in  spring  males ;  female  and  young  fishes  are  plain 
olivaceous  above  and  silvery  below.  Head  4J ;  depth  3J,  varying  much 
with  age.  D.  8 ;  A.  9 ;  scales  (>-41-3 ;  teeth  2,  4-4,  2,  with  rather  nar- 
row grinding  surface.  L.  5-8  inches.  Entire  region  east  of  the  Eocky 
Mountains  excepting  the  South  Atlantic  States  and  Texas;  almost 
everywhere  the  most  abundant  fish  in  small  streams.  Its  variations 
are  great.    The  following  forms  are  worth  distinguishing  by  name. 

Yar.  i^bbus  Cope. 

Sixteen  scales  before  the  dorsal  fin.  Anterior  dorsal  region  in  the 
males  extremely  short  and  swollen ;  the  base  of  the  dorsal  therefore 
very  oblique.    Michigan  to  Kentucky ;  common. 

{HypnlepU  comutu8  gibbiis  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18G7,  158.) 
Var.  frontalis  Agassiz. 

Fifteen  to  eighteen  scales  in  firont  of  dorsal.  Head  heavy.  Body 
less  gibbous  than  in  the  preceding.    Great  Lake  Begion,  etc. 

(Leuciscus  frontalis  and  gracilis  Agassiz,  Lake  Superior,  368,  370.) 

Var.  cerasinus  Cope. 

Sixteen  scales  before  dorsal ;  scales  6-40-3.  Head  4  in  length.  Eye 
large,  3^  in  head.  Colors  very  brilliant,  in  high  coloration  entirely  red. 
Eoanoke  Eiver. 

{HypsilepU  comutus  oerasinus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867,  159.) 
Var.  cornutus. 

Above  described.  The  scales  22-25  in  front  of  dorsal  fin.  Every- 
where abundant 

{Cjfprinus  comutus  Mitchill,  Amcr.  Month.  Mag.  i,  324:  Hijpsilepis  comutus  Cope, 
Proc.  Acad.  Nat.  Sci.  Phila.  1867, 158 :  Plargyrus  typicus  and  bowmani  Girard,  Proc.  Acad. 
Kat  Sci.  Phila.  1856,  196:  Plargyrus  argentatus  Girard,!.  c.  212:  Leuciscus  oornutue 
Ottnther,  vii,249:  Luxilus  chrysooephalus  Eaf.  Ichth.  Oh.  1820,  47.) 
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Yar.  cyaneus  Cope. 

Scales  of  the  dorsal  and  ventral  regions  very  small,  31-40  in  front  of 
the  dorsal  fln.  Scales  10-40-4.  (Coloration  extremely  dark ;  blue-black 
above ;  fins  ohiefly  black.    Lake  Superior. 

{HyptUepla  oomutus  cyaneus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867,  IGO.) 

261.  HI.  selene  Jordan. 

Body  elongate,  compressed.  Head  short  and  stout,  rounded  above. 
Mouth  terminal,  oblique,  the  lower  jaw  included.  Muzzle  blunt  and 
short.  Eye  very  large,  3  in  head,  wider  than  snout  and  than  interor- 
bital  space.  Dorsal  fin  ver^'  high.  Lateral  line  little  decurved.  Bright 
steel-blue  above,  with  a  very  distinct  silvery  band  overlying  a  i)lum- 
beous  shade }  a  dark  spot  at  base  of  caudal ;  a  dark  vertebral  line ; 
cheeks,  belly,  and  iris  white ;  fins  plain,  probably  red  in  spring.  Head 
4^ ;  depth  ^.    Scales  4-40-3 ;  teeth  2,  4-4,  2.    Lake  Superior. 

{LusAhis  aelene  Jordan,  BuU.  U.  S.  Nat.  Mus.  x,  60,  1877.) 

U  Species  of  moderate  size,  with  the  scales  short  and  deep,  bat  leas  closely  imbricated 
than  in  the  preceding;  body  elongate,  not  much  elevated;  mouth  large, 
oblique,  the  lower  jaw  projecting ;  dorsal  fin  inserted  behind  vcntrals. 

263.  M.  COCCOHT^nis  (Cope)  Jordan. — Red-cheeked  Shiner, 

Body  elongate,  compressed,  not  at  all  elevated.  Head  straight  and 
rather  pointed.  Mouth  large,  very  oblique,  the  premaxillary  nearly  on 
a  level  with  the  pupil,  lower  jaw  i)rojecting  beyond  upper,  maxillary 
reaching  past  front  of  eye.  Eye  very  large,  3 J  in  head.  Aboat  20  scales 
in  front  of  the  dorsal  fin.  Back  olivaceous;  the  scales  dark-edged; 
belly  and  sides  silvery,  rosy  in  spring  males ;  a  dusky  scapular  band ; 
a  scarlet  bar  like  a  brand  down  the  line  of  the  preopercle ;  muzzle  and 
upi)er  lip  red ;  a  red  axillary  spot ;  outer  half  of  dorsal  black,  lower  half 
yellowish ;  outer  part  of  caudal  dusky,  base  paler ;  a  faint  lateral  streak 
and  a  dark  vertebral  line ;  lower  fins  white ;  snout  swollen  and  tubercu- 
late  in  spring  males;  females  silvery,  with  only  traces  of  red  markings. 
Head  4 ;  depth  4J.  Scaler  7-42-3 ;  teeth  2,  4-4,  2.  L.  6  inches.  Cum- 
berland to  Savannah  Eivers ;  abundant  in  the  mountain  streams. 

(Hypeilepia  cocco^eiit«  Cope,  Proc.  Acad.  Nat.  Sci.  Pliila.  1867, 160 :  Leuciacus  coccogcnh 
GUnthor,  vii,  253.) 

d68.  in.  zonistius  Jordan. 

Body  rather  stout,  compressed,  the  back  somewhat  elevated,  the 
form  that  of  a  young  Minnilus  cornutus.  Head  heavy,  broad  and  fiattish 
above,  the  profile  evenly  descending.  Mouth  large,  but  smaller  than 
in  ooccogeniSj  oblique,  the  jaws  about  equal,  the  upper  lip  opposite  the 
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middle  of  the  eye,  the  maxillary  reaching  the  front  of  orbit.  K.ye  very 
large,  longer  than  snout,  3  J  in  head.  Scales  not  very  closely  imbricated ; 
17  scales  in  front  of  dorsal.  Lateral  line  strongly  decur\^ed.  Fins  mod- 
erate, pectorals  scarcely  reaching  ventrals.  Steel-blue  above ;  sides  with 
considerable  coppery  lustre ;  dorsal  fln  with  a  sharp  jet-black  horizontal 
bar  about  half  way  up,  reddish  in  young  fishes,  the  tips  of  the  fin  some- 
what milky,  the  base  pale ;  a  round  black  spot  nearly  as  large  as  the 
eye  at  the  base  of  the  caudal ;  anal  fin  plain ;  caudal  fin  dull  ferruginous 
rexl,  pale  at  base  as  in  If.  coccogeniSy  milky  at  tip ;  back  and  sides  with 
gilt  lines,  as  in  ilf .  comuftis,  the  former  becoming  dark  after  death ;  a 
faint  red  bar  down  the  cheeks  as  in  M.  coccogenis;  a  dark  humeral  bar; 
males  with  the  snout  tuberculate ;  females  plain,  so  much  resembling 
Cliola  eurystoma^  from  the  same  waters,  that  the  two  species  have  been 
confounded.  Head  3^;  depth  3§.  Scales  7-40-3;  teeth  2,  4-4,  2,  with 
very  narrow  grinding  surface  on  one  or  two  of  them.  L.  4  inches. 
Chattahoochee  River,  the  typical  examples  from  Suwannee  Creek. 

{Codotna  eurystama  Jordan  &.  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  42,  1878,  excl.  syn. 
(i\ot  PhotogenU  eurystomus  Jordan):  L%ixilu8  zonistiua  Jordan,  Proc.  U.  S.  Nat.  Miu». 
1879,239.) 

ttt  Species  of  small  size,  with  the  scales  not  mnch  deeper  than  long,  less  closely  im- 
bricated ;  body  oblong  or  elongate,  little  elevated  ;  mouth  moderate,  oblique 
or  horizontal;  dorsal  iin  inserted  close  behind  veutrals;  nuptial  colors  com- 
monly brilliant.     iAlbuntoptt  Grd.*) 

364.  in.  roseus  Jordan. 

Body  short  and  stout,  little  compressed.  Head  rather  short,  thick, 
bluntly  rounded.  Mouth  moderate,  slightly  oblique,  the  jaws  about 
equal.  Eye  large,  nearly  3  in  head,  about  equal  to  muzzle,  a  little  less 
than  the  broad  interorbital  space.  Fifteen  scales  before  dorsal  fin ;  dor- 
sal fin  high,  directly  over  ventrals.  Olivaceous ;  scales  dark-edged ;  a 
broad  plumbeous  lateral  band ;  lips  black ;  a  dark  caudal  spot ;  a  dark 
vertebral  line;  anal  region  dusted  with  dark  points;  cheeks  and  belly 
silvery ;  males  with  the  dorsal,  anal,  caudal,  and  pectorals  mostly  rosy 
red ;  iris,  top  of  head,  and  tip  of  snout  red.  Head  3| ;  depth  4 J.  Scales 
6-38-5  J  teeth  2,  -1-4,  2.    L.  2J  inches.    Notalbany  River,  Louisiana. 

(Luxilns  ro8eu8  Jordan,  Bull.  IT.  S.  Nat.  Mus.  x,  Gl,  1877.) 

9(i5.  m.  rabricroceas  (Cope)  J.  &  G.—IUd  Fall-fish, 

Body  moderately  elongate,  somewhat  compressed.  Head  compara- 
tively long  and  rather  pointed.  Mouth  rather  large,  oblique,  the  jaws 
about  equal.    Eye  large,  as  long  as  snout,  3^  in  h^ad,  premaxillary 


«  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1656,  194:  type  Alburnoj^  blennius  Grd.    {dl- 
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rather  below  pnpil,  maxillary  reaching  beyond  front  of  orbit.  Lateral 
line  somewhat  decurved.  Nineteen  scales  in  front  of  dorsal.  Dorsal  in- 
serted somewhat  behind  ventrals.  Females  plain  olivaceous.  Males 
dark  steel-blae,  a  dark  lateral  band  of  coaly  punctulations,  which  is 
usually  distinct  on  the  anterior  part  of  the  body,  and  passes  through 
the  eye  around  the  snout ;  fins  all  rich,  clear  red,  the  dorsal  crimson, 
the  caudal  pink,  the  lower  fins  scarlet ;  head  pale  red,  the  lower  jaw 
flushed  as  if  bloody ;  eyes  bluish  or  flushed  with  red ;  a  lustrous  streak 
along  sides;  silvery  below.  In  high  coloration  the  whole  body  is  more 
or  less  red.  Males  with  the  head  and  antedorsal  region  dusted  with 
fine  white  tubercles.  Head  4;  dejith  4 J.  D.  8;  A.  9;  scales  7-38-3; 
teeth  2,  4-4,  2,  the  edges  of  the  grinding  surface  often  serrate.  L.  2J 
inches.  Headwaters  of  the  Tennessee  and  Savannah  Eivers.  A  sur- 
passingly beautiful  little  fish,  abounding  in  rock-pools  at  the  foot  of 
cascades. 

( Hybopsui  nibricrocem  Cope»  Journ.  Acad.  Nat.  Sci.  Phila.  1868, 231 :  Hijdrophlox  ruhri- 
croceuB  Jordan  Sl  Bray  ton,  BaU.  U.  S.  Nat.  Mus.  xii,  32,  1878.) 

SI66.  HI.  lutipinnis  Jordan  &,  Brayton. 

Body  stout  and  rather  strongly  compressed,  the  dorsal  region  some- 
what elevated,  the  outline  of  the  back  sloping  each  way  firom  the  dorsal 
fin.  Head  short  and  rather  deep,  broad  and  flattish  above,  the  muzzle 
moderately  rounded.  Eye  rather  large,  3|  in  head.  Mouth  rather  large, 
but  smaller  than  in  the  preceding,  quite  oblique,  the  maxillary  reaching 
to  orbit.  Mandible  included.  Eighteen  scales  in  front  of  dorsal.  In 
life  clear  olive,  with  very  intense  green  dorsal  and  vertebral  lines ;  an 
intense  metallic  blackish  band  along  sides ;  below  this  the  sides  are 
bright  silvery ;  the  whole  body  in  the  males  bright,  clear  red,  the  color 
of  red  berries ;  fins  all  bright  golden  yellow ;  tip  of  lower  jaw  black. 
Head  ^ ;  depth  4^.  D.  8 ;  A.  8j  scales  7-40-3 ;  teeth  2,  4-4,  2.  L.  3 
inches.    Oconee  Kiver,  Georgia. 

(Hydrophlox  lutipinnia  Jordan  &  Brayton,  BiiU.  U.  S.  Nat.  Mus.  xii,  36,  1878.) 

267.  HI.  cbloroceplialas  (Copo)  Jor.  Sc,  Gilb. 

Body  stout,  with  deep  caudal  peduncle.  Head  broad,  with  descend- 
ing muzzle.  Mouth  oblique,  the  maxillary  reaching  beyond  line  of  orbit, 
premaxillary  opposite  lower  margin  of  pupil.  Eye  large,  3  in  head. 
Interorbital  space  greater  than  muzzle.  Lateral  line  moderately  de- 
curved.  Sixteen  scales  in  front  of  dorsal.  Color  olivaceous,  every- 
where  dusted  w^ith  blackish  specks,  which  form  a  lateral  band,  which 
terminates  in  a  dusky  spot  at  base  of  caudal ;  green  vertebral  and  lat- 
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eral  lines ;  top  of  head  and  upper  portion  of  cheeks  metallic  green ; 
males  with  the  belly  dark  crimson,  the  whole  body  more  or  less  flushed; 
snout  and  antedorsal  region  tuberculate ;  fins  plain.  Head  4 ;  depth 
5.  D.  8 ;  A.  8 ;  scales  6-39-3 ;  teeth  2,  4-4,  2  (1,  4-4,  1,  according  to 
Cope,  but  we  find  2, 4-4, 2  in  numerous  specimens).  L.  2^  inches.  Santee 
Basin,  in  North  and  South  Carolina. 

{Hyhopaia  chlorooephalus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 461.) 

968.  M.  chlliticas  (Cope)  J.  &  G. 

Aspect  more  clupeoid.  Head  broad  behind.  Occiput  convex.  Muz- 
zle acuminate,  greater  than  interorbital  width.  Eye  large,  3  in  head, 
longer  than  muzzle,  maxillary  extending  beyond  anterior  rim  of  orbit, 
premaxillaries  opposite  middle  of  pupil.  Lateral  line  strongly  decurved. 
Dorsal  fin  small.  Olivaceous;  dorsal  scales  brown-edged;  sides  and 
below  pure  white ;  males  with  the  lips  vermilion ;  a  vermilion  band 
through  dorsal  and  one  through  anal  fin.  Head  4 ;  depth  5^.  D.  8 ; 
A.  8 ;  scales  7-36-2 ;  teeth  2,  4-4,  2.  L.  2  inches.  Yadkin  River,  North 
Carolina.    {Cope.) 

{Hyhopsis  chiliiicus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 46*2.) 

269.  HI.  chalFbaeus  (Cope)  J.  &  G. 

Body  moderately  elongate,  with  rather  abruptly  elevated  back  and 
slender  caudal  peduncle.  Head  fiat  above,  rather  narrow,  muzzle 
rather  pointed.  Mouth  oblique,  the  lower  jaw  rather  the  longer.  Lat- 
eral line  decurved.  Eye  large,  3  in  head.  Eighteen  scales  in  front  of 
dorsal.  Brownish  above ;  a  broad,  black,  shining  lateral  band  from 
muzzle  to  base  of  caudal ;  a  light  band  above  it  on  the  muzzle ;  belly 
straw-colored,  bright  orange  in  spring  males;  fins  plain.  Head  3|. 
D.  8 ;  A.  8 ;  scales  6-35-^ ;  teeth  2,  4-4,  2.  L.  2  inches.  Delaware 
River,  probably  the  smallest  of  the  genus.    {Cape.) 

iHybopsis  chalybcBus  Cope,  Cypr.  Penn.  1866, 383.) 
S70.  III.  cbrosomus  Jordan. 

Form  chubby,  little  compressed,  the  back  somewhat  elevated,  cau- 
dal peduncle  not  much  contracted.  Head  rather  large,  rounded  above, 
the  snout  somewhat  pointed.  Mouth  moderate,  oblique,  the  upper  jaw 
the  longer.  Eye  3J  in  head,  as  long  as  muzzle.  Scales  everywhere  large, 
16  before  the  dorsal  fin.  Lateral  line  little  decurved.  Clear  hyaline 
green  iu  life,  with  blue  reflections ;  bell^^,  etc.,  clear  silvery ;  a  scarlet 
bar  across  dorsal,  anal,  and  base  of  caudal ;  a  narrow  scarlet  band  from 
upper  edge  of  opercles  straight  to  caudal ;  below  this  a  silvery  band ;  a 
row  of  black  dots  along  the  lateral  line,  forming  a  small,  distinct  spot  at 
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base  of  caudal ;  top  of  head  and  vertebral  line  golden.  Snout  tubercu- 
late  in  males.  Head  4^;  depth  5.  D.  8;  A.  8;  scales  5--37-3^  teeth 
2j  4-4, 2.  L.  2^  inches.  Alabama  Basin ;  very  abundant  in  clear  streams. 
A  graceful  little  fish. 

(  Hybopeis  chrosomus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 333 :  Hydrophlox  ohroaamua 
Jordan  &  Brayton,  1.  c.  49. ) 

d71.  HI.  xaenocephalus  Jordan. 

Body  rather  short  and  deep,  with  thick  caudal  peduncle ;  back  wide, 
not  elevated.  Head  large,  flattish  and  broad  above,  the  snout  rounded. 
Mouth  large,  oblique,  the  jaws  nearly  equal.  Eye  very  large,  2J  in 
head.  Lateral  line  somewhat  decurved.  Thirteen  scales  in  front  of  the 
dorsal.  Dorsal  fin  slightly  behind  ventrals.  Dark  olivaceous  above,  the 
scales  being  extensively  dark  edged  ;  a  dark  band  along  the  sides  of  the 
caudal  peduncle,  w^hich  vanishes  in  black  points  along  the  sides  of  the 
body,  reappearing  on  the  head  and  passing  around  the  snout ;  a  dusky 
blotch  at  base  of  caudal.  Males  without  red  markings,  the  snout  swollen 
and  tuberculate  in  the  spring.  Head  4};  depths.  D.  8;  A.  7;  scales 
5-38-3  5  teeth  2,  4-4,  2.    L.  2  J  inches.    Georgia  to  Mississippi. 

(Hybopsis  xtenooephalus  Jordan,  Ann.  Lyo.  Nat.  Hist.  N.  Y.  1876, 334.) 

973.  HI.  plumbeolus  (Copo)  J.  &  G. 

Body  oblong,  compressed,  the  back  somewhat  arched.  Mouth  oblique, 
the  lower  jaw  slightly  longer  than  the  upper.  Fins  short.  Eye  large, 
2f  in  head.  Silvery,  with  bluish  reflection ;  top  of  head  dusky ;  a  dark 
spot  at  base  of  caudal.  Head  4^ ;  depth  4%.  D.  8 ;  A.  9 ;  scales  6-39-3 ; 
teeth  2,  4-4,  2.    L.  3  inches.    Saginaw  River.    (Cope.) 

(Albumops  plumbeolus  Cope,  Proo.  Acad.  Nat.  Sci.  Phiia.  1864, 28*2.) 

273.  HI.  laceitosus  (Cope)  J.  &  G. 

Body  stout.  Head  broad  and  deep.  Mouth  wide,  the  lower  jaw  pro- 
jecting. Eye  large,  3^  in  head,  equal  to  muzzle  and  to  width  of  inter- 
orbital  space.  Maxillary  not  reaching  the  line  of  the  orbit.  Scales 
large,  only  5  above  the  lateral  linS.  Silvery ;  dorsal  region  dusky ;  no 
red.  Head  4.  Teeth  2,  4-4,  2.  L.  4 J  inches.  Headwaters  of  Tennes- 
see River.    (Cape.) 

{Hybapsis  lacertosus  Cope,  Joufd.  Acad.  Nat.  Sci.  Phila.  1868, 232.) 

974.  m.  shumardi  (Grd.)  Jor.  &  Gilb. 

Body  moderately  elongate.  Snout  subconical,  not  strongly  decurved. 
Mouth  rather  large,  oblique,  the  lower  jaw  included,  maxillary  reach- 
ing front  of  eye,  upper  lip  above  the  level  of  the  lower  border  of  eye. 
Dorsal  over  ventrals.    Eye  large,  34  in  head.    Olivaceous;  sides  silvery; 
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fins  plain.    Head  ^',   depth  4^.    D.  8;  A.  8;  scales  5-^f-3.     L.  3^ 
inches.     Arkansas  River.     (Oirard.) 

(Alburnops  nhumardi  and  Ulecebrosus  Qirard,  Proo.  Aoad.  Nat.  Soi.  Phila.  1856,  194, 
And  U.  S.  Pac.  R.  R.  Surv.  x,  261, 262.) 

d75.  M.  blcnnius  (Grd. )  J.  <&  G. 

Body  moderately  elongate.  Head  moderate,  the  snout  short  and 
strongly  convex,  so  that  the  mouth  is  nearlj-  horizontal,  the  upper  lip 
being  below  the  level  of  the  eye,  lower  jaw  shorter  than  upper,  max- 
illary extending  beyond  front  of  eye.  Dorsal  directly  over  ventrals, 
nearer  snout  than  caudal.  Scales  deeper  than  long.  Lateral  line  de- 
curved.  Head  4J;  depth  4J.  I).  8 ;  A.  7 ;  scales  6-401-^i.  L;  3J  inches. 
Arkansas  River.     {Oirard.) 

{Albumopa  bUnniufi  Grd.  Proc.  Acad.  Nat.  Sci.  Phiia.  1856,  194,  and  U.  3.  Pao.  R.  R. 
8urv.x,261.)  * 

ft  Teeth  withoat  evident  grinding  surface. 

a.  Teeth  with  the  edges  serrate ;  scales  closelj  imbrioated. 

1i76.  in.  eercoHU^wnwk  (Cope)  J.  &  G. 

<'  Teeth  2, 4-4, 2,  with  sharp,  serrate  edges  (without  grinding  surface). 
Dorsal  fin  inserted  2  scales  behind  that  above  insertion  of  the  ventraLs. 
Dorsal  line  compressed,  elevated,  rising  regularly  from  end  of  muzzle. 
Cranium  convex  above.  Muzzle  narrowed  in  proportion,  slightly  over- 
hanging mouth.  Eye  4^  in  length  of  head,  1^  in  length  of  muzzle,  and 
2  in  interorbital  width.  End  of  maxillary  opposite  posterior  margin  of 
nares.  Ventral  outline  less  curved  than  dorsal.  Oaudal  peduncle 
rather  stout.  Isthmus  narrow.  Scales  rather  elevated,  S-39-3.  Lat-  ' 
eral  line  gently  decurved  over  ventrals.  Head  4J  in  length  to  origin  of 
caudal,  J  scale  less  than  depth  at  dorsal.  The  pectorals  nearly  readi 
the  ventrals,  and  the  latter  attain  the  vent.  Radii:  D.  8;  A.  8;  the  ^ 
longest  (anal)  ray  four-thirds  its  bjise  and  three-sevenths  distance  to 
longest  fulcrum  at  origin  of  caudal.  Total  length  4J  inches.  Color 
bright  olive  above,  without  line  or  spot;  below  and  sides,  from  fifth  row 
of  scales  above,  golden  silvery;  all  the  fins,  except  the  pectorals,  with 
white  pigment  at  their  bases,  without  markings;  a  large,  round  black 
«pot  at  base  of  caudal."  Pearl  River,  Mississippi.  (Cope.)  The  num- 
ber of  teeth  in  the  inner  row  as  above  described  renders  it  necessary 
for  us  to  refer  this  fish  to  the  genus  MinniluH,  Its  affinities,  howevefi 
ore  evidently  with  Gliola,  and  the  reconled  dentition  may  be  abnormaL 

{CjfprineUa  oeroostiyina  Cope,  Pror.  AcmL  Nat  Sci.  Phila.  1867, 157.) 

ca.  Teeth  not  serrate ;  scales  looncly  imbricatod,  scarcely  higher  thau  long. 

h.  Dorsal  fin  inserted  directly  over  the  ventrals;  anal  rays  7-9;  eye  very  larg«| 
•cales  large.    ( ' '  Episema  "*  ( ^ope  &  Jordan. ) 

*  Name  preoccupie<l. 

Bull.  Nat.  Mus.  No.  16 la 
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977.  HE.  ariommus  (Cope)  3 or. -^Big-eyed  Shiner. 

Body  stoat,  moderately  elevated,  somewhat  compressed.  Head 
heavy,  broad  above,  the  snout  moderate,  somewhat  decurved.  Mouth 
moderate,  oblique,  the  jaws  equal,  the  upper  lip  on  the  level  of  the  pu- 
pil, the  maxillary  reaching  the  front  of  the  eye.  Bye  very  large,  2|  in 
head,  much  longer  than  snout,  larger  than  in  any  other  of  the  Ameri- 
can Cyprinidm.  Fins  moderate,  the  dorsal  almost  directly  opposite 
ventrals.  Scales  large,  15  in  front  of  the  dorsal.  Lateral  line  much  de- 
curved.  Olivaceous  5  scales  above  dark-edged ;  sides  and  below  bright 
silvery ;  no  red.  Head  3^  5  depth  4^.  D.  8 ;  A.  9 ;  scales  C-39-2 ;  teeth 
2,  4-4,  2.    L.  5  inches.    Ohio  Valley.    A  handsome  species. 

{Photogenis  ariommus  Cope,  Cypr.  Penn.  ldt>6, 378 :  Cliola  ariomma  Jordan,  Man.  Vert. 
ed.2,298.)  ^ 

978.  M.  scabriceps  (Cope)  Jor. 

Body  rather  stout,  little  compressed,  the  back  slightly  elevated. 
Head  rather  short  and  broad,  the  muzzle  bluntish,  somewhat  decurved. 
Mouth  rather  small,  terminal,  oblique,  the  maxillary  reaching  front  of 
orbit.  Lateral  line  not  much  decurved.  Fins  rather  small.  Eye  large, 
3  in  head.  Color  plain  olivaceous;  scales  dark-edged  above;  sides 
white,  with  a  lateral  band  formed  of  dusky  specks,  this  band  running 
through  the  eye  around  the  snout.  Males  tuberculate  in  spring. 
Smaller  than  M.  ariommus  and  less  silvery.  Head  4 ;  depth  4^.  D.  8 ; 
A.  8 ;  scales  6-38-3 ;  2,  4-4,  2.    Ohio  Valley. 

{Photogenis  soabrioepB  Cope,  Proc.  Acad.  Nat.  Soi.  Phila.  1867,  166 :  CUola  9cabricep8 
Jordan,  Man.  Vert.  ed.  2, 2^. ) 

SI79.  am.  JeJiiniiS  (Forbes)  Jor.  <&  Qilh. 

Body  ratlier  slender.  Head  flattish  above,  the  snout  blunt  and 
rounded.  Mouth  rather  large,  oblique.  Eye  rather  large,  3J  in  head, 
equal  to  snout,  less  than  interorbital  space.  Dorsal  over  ventrals. 
Sixteen  scales  before  dorsal.  Color  pale,  with  a  broad  silvery  lateral 
band  overlying  a  plumbeous  shade;  dorsal  sometimes  punctulate. 
Head  4;  depth  4§.  D.  8;  A.  7;  scalers  5-37-3;  teeth  2,  4-4,  1.  L.  3 
inches.    Illinois  River. 

(Epiaema  jejuna  Forbes,  BaH.  Ills.  Lab.  Nat.  Hist,  ii,  60,  1878.) 
980.  in.  Icuciodus  (Cope)  Jor. 

Body  rather  slender.  Muzzle  rounded  in  profile.  Mouth  oblique, 
the  mandible  not  projecting.  Lateral  line  nearly  stniight.  Twelve 
rows  of  scales  in  front  of  the  dorsal  fin.  Olivaceous;  scales  above 
dark-edged ;  sides  silvery,  with  a  puiple  band ;  a  black  spot  at  base  of 
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caudal ;  muzzle  aud  base  of  dorsal  red  in  the  males.    Head  4J.    D.  8; 
A.  85  scales  5-39-3.    L.  3  inches.    Holston  River.    (Cope.) 

{Photogenia  leuciodiu  Cope,  Proc.  Aoad.  Nnt.  Sci.  Pbiia.  1867,  165.) 
bh.  Dornal  iDserted  behind  ventrals. 
981.  HI.  altipinnis  (Cope)  Jor. 

Body  rather  short  and  deep.  Head  sliort,  compressed.  Bye  very 
large,  longer  than  snout,  2^  in  head.  Ventrals  extending  to  beyond 
last  rays  of  dorsal,  reaching  anal.  Dorsal  elevated,  its  height  equal  to 
half  its  distance  from  the  snout.  White  5  a  lateral  silvery  band,  strongly 
punctate  with  black;  a  black  band  across  eye  and  snout.  Head  4^^ 
depth  6.  D.  8;  A.  9;  scales  5-30-2.  L.  2 J  inches.  Yadkin  River, 
North  Carolina.    (Gape.) 

{AJbumellus  altipinnis  Cope,  Proc.  Amer.  Phil.  Soo.  Phila.  1870,  464.) 
282.  UK.  amabilis  (Grd.)  Jor. 

Body  elliptical,  rather  deep.  Head  short  and  rather  deep,  with  large 
eye,  which  is  considerably  longer  than  snout,  3  in  head.  Mouth  termi- 
nal, oblique,  the  premaxillary  oi>posito  middle  of  pupil,  the  maxillary 
barely  reaching  the  front  of  eye.  Snout  moderately  pointed.  Lateral 
line  decurved.  Fins  moderate.  Dorsal  somewhat  behind  ventrals. 
Color  olivaceous ;  sides  silvery ;  a  dusky  blotch  at  base  of  caudal.  Head 
3f ;  depth  ^.  D.  8 ;  A.  9  or  10;  scales  5-381-3.  L.  2^  inches.  Eio  Le- 
ona,  a  tributary  of  Rio  Nueces,  Texas.    (Chirard.) 

{Albumus  amabilUf  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 193:  AlbumeUua  amoHlU 
Girard,  U.  8.  Mex.  Bound.  Siirv.  Ichth.  .')1.) 

988.  Mm  meffalops  (Grd.)  Jor. 

Very  similar,  but  represented  a«  having  the  head  shorter,  deeper^ 
and  more  obtuse,  the  premaxillary  below  the  level  of  the  pupil,  the 
maxillary  extending  to  beyond  the  front  of  eye.  Olivaceous;  sides 
silvery;  no  black  caudal  8i)ot.  Head  4J;  depth  4J.  D.  8;  A.  9;  scales- 
I>robably  as  in  the  preceding.    L.  2\  inches.    Rivers  of  Texas.    (Oirard.) 

{Atburnvs  vicgalopH  and  sociinf  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  193:  Albur- 
nellus  megalops  and  8oc\u9  Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  52.) 

••ScalcM  Kmall,  about  5r>  in  the  lateral  line. 

X»8i.  HI.  biviltatus  (Cope)  .).  ^  G. 

Body  stout,  the  dorsal  region  arched.  Muzzle  narrow,  not  promi- 
nent, very  obtusely  descending.  ]\Ioutli  horizontal,  the  maxillary  reach- 
ing the  front  of  the  orbit.  Eye  4  in  liead,  narix)wer  than  the  flat  inter- 
orbital  space.     Dorsal  inserted    slightly  behind  ventrals;    pectorala 
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reaching  only  half  way  to  ventrals.  Color  silvery;  the  scales  punctate 
with  blackish;  a  dark  band  from  the  shoulders  to  the  base  of  caudal; 
another  from  the  end  of  the  muzzle,  ii^cross  operculum,  to  base  of  anal. 
Head  4§;  depth  4.  D.  8;  A.  7;  scales  12-53-11;  teeth  2,  4-4,  2.  L.  3 
inches.    Warm  Springs,  Utah.     {Cope.) 

(HyboptfU  birittatus  Cope,  Haydeu's  Oool.  Surv.  Terr,  for  1871,  1872,  474.) 

"995*  HI.  timpanogrensis  (Cope)  J.  &,  G. 

Body  stout,  rather  compressed.  Head  heavy.  Mouth  oblique.  Eye 
longer  than  muzzle,  3J  in  head.  Dorsal  fin  slightly  in  front  of  ven- 
trals;  pectorals  not  reaching  to  ventrals,  the  latter  reaching  vent 
Liateral  line  more  or  less  incomplete  (hi  the  typical  examples,  which  ar8 
all  young;  it  is  i)robably  complete  in  the  adult).  Color  brownish;  the 
scales  finely  dusted  with  black  points;  a  plumbeous  lateral  streak; 
cheeks  silvery;  fins  dusky.  Hea<l  3f;  depth  4;  scales  13-52-6;  teeth 
2,  4-4,  2.  L.  2  inches.  Streams  of  Utah.  {Cope.)  This  species  and 
the  preceding  are  perhaps  young  Squalii. 

{Hyhoptiia  timpanogensis  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  i:J4 :  Hyhopsin  tiiM- 
panogmsis  Cope  &  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  6r>4.) 

•e.  Scales  comparativoly  small,  more  or  less  closely  imbricated,  and  with  the  exposed 
edges  deep  (as  iu  Codoma  aud  Luxilus)]  scales  in  front  of  dorsal  small ;  teeth 
with  the  grinding  surface  more  or  less  developed.     (Lythrurug  Jordan.*) 
d,  A  black  spot  at  base  of  domal  in  front. 

'986.  HI.  cyanoceplialus  (Copeland)  Hay.— H<>^'«  Red-flah, 

Body  short,  stout,  chubby,  moderately  compressed.  Dorsal  outline 
elevated,  the  axis  of  the  body  being  half  nearer  the  ventral  outline 
than  the  dorsal.  Caudal  peduncle  short,  not  contracted,  the  form  re- 
sembling that  of  PimepJiales.  Head  very  short,  deep,  its  greatest  depth 
three-fourths  its  length.  Snout  blunt,  shorter  than  eye.  Mouth  large, 
very  oblique,  lower  jaw  projecting,  maxillary  reaching  to  border  of  eye. 
^ye  large,  3^  in  head,  not  so  wi<le  as  the  interorbital  space.  Fins  large. 
JDorsal  well  behind  ventrals,  its  longest  ray  about  as  long  as  head ;  pec- 
torals not  reiiching  ventrals,  the  latter  to  anal.  Scales  small,  much 
crowded  anteriorly.  Lateral  line  strongly  decurved.  Dorsal  scales 
small;  thoracic  region  mostly  naked.  Coloration  dark  bluish  above; 
sides  not  silvery.  Males  in  spring  profusely  covered  with  small  tuber- 
cles; the  sides  and  fins  clear,  bright  red;  the  back,  and  especially  the 
*  top  of  the  head,  of  a  clear  glaucous  blue.  Dorsal  fin  in  both  sexes  with 
a  large  black  spot  at  the  base  of  its  anterior  rays,  this  spot  about  <i6 

*  Jordan,  Man.  Vert.  IS7G,  272:  type  Semotiluii  diplemius  Raf.  {XvOpoVf  blood; 
^pdf  tail.) 
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large  as  the  eye;  dorsal,  anal,  and  ventrals  blackish  at  tip.  Head  ^} 
depth  4.  D.  8;  A.  12;  scales  9-46-4;  teeth  2,  4-4,  2.  L.  2J  inches. 
Rivers  of  Southern  Wisconsin,  etc. 

(Lythrurus  cyanooephalua  Copolaiid,  Proe.  Acad.  Nat.  Sci.  Pbila.  1877,  70.) 
987.  in.  atripes  (Jordan)  Hay. 

Body  moderately  elongate,  very  strongly  comx)ressed  and  elevated, 
nead  comparatively  pointed.  Mouth  rather  large,  quite  oblique,  the 
maxillary  reaching  to  the  front  of  eye;  lower  jaw  projecting.  Bye 
small,  shorter  than  muzzle,  4  in  head.  Scales  closely  imbricated^ 
crowded  anteriorly.  Lateral  line  strongly  decurved.  Dorsal  fin  be- 
ginning midway  between  ventrals  and  anal,  high  anteriorly;  pectorals 
not  quite  reaching  ventrals;  the  latter  to  veut.  Coloration  of  body 
daik  bluish,  without  traces  of  vertical  bars;  sides  not  silvery,  the  scales 
dusted  with  dark  punctulations;  dorsal  with  the  usual  black  spot  at 
base  in  front,  smaller  than  in  the  other  species;  a  black  bar  crosses  its 
iip])er  part;  anal  colored  like  the  dorsal,  the  markings  paler;  ventral 
fins  dusky.  Males  profusely  tuberculat'e,  and  doubtless  red  in  spring. 
Dead  4^;  depth  4.  D.  7;  A.  11;  scales  9-52-5;  teeth  2,  4-4,  2.  L.  S 
inches.  Southern  Illinois.  This  species,  and  irossibly  the  preceding 
ailso,  may  be  local  varieties  of  M.  diplemius. 

i  l.ijthrurna  atripts  Jordau,  Bull.  Ills.  Lab.  Nat.  Hist,  ii,  r>9,  1878.) 
Uti^ti.  M.  diplSBinius  (Kat.)  Hay. ^Bed-fin. 

Body  elongate,  compressed,  little  elevated,  the  caudal  peduncle  nota- 
bl\  long,  llesid  long,  conic,  rather  pointed.  Mouth  large,  moderately 
obli<iue,  the  premaxillary  on  the  level  of  the  pupil,  the  maxillary  ex- 
tending to  oi)i)osite  the  eye,  lower  jaw  somewhat  projecting.  Bye  mod- 
erate, about  equal  to  muzzle,  3^  in  head.  Scales  closely  imbricated, 
crowded  anteriorly,  the  antedorsal  scales  about  30.  Dorsal  fin  high^ 
iuKovte*!  about  uiidway  between  ventrals  and  anal;  pectorals  not  reach- 
ing ventrals,  the  latter ^o  vent;  caudal  tin  long.  Coloration  dark  steel- 
blue  above;  iiale  or  silvery  below ;  tbe  males  often  showing  traces  of  8-10 
obscure  cross-bars ;  a  conspicuous  spot  at  base  of  dorsal  in  front ;  the 
tins  otherwise  all  i)lain.  Males  with  the  anterior  dorsal  region  and  the 
head  profusely  co\ered  with  small  whitish  tubercles,  the  belly  and 
lower  fins  being  of  a  bright  brick-red  in  the  si>ring.  Females  very  pale 
olive,  sometimes  almost  colorless.  Head  4^;  depth  4|.  D.  7;  A.  11; 
8cales  y-47-3;  teeth  li,  4-1,  L*.  L.  3^  iuches.  Ohio  and  UpiMir  Missis- 
sippi Valley  an<l  lake  region;  generally  abundant  in  small,  clear  streams. 

{SemotUtm  diplemiun  Kat'.  Icbth.  Oh. :  ILjpsUepis  diplcemia  Cope,  Proo.  Acad.  Nat.  Sci. 
Pbila.  1807,  10*2 ;  Jordan,  Mao.  Vert.  290.     LeuciticiM  diplcemiut  of  Kirtlaud  and  of  Gfiii* 
tjber  i8  Lujitus  vuruatuji.) 
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999.  HE*  ardens  (Cope)  Hay. — Southern  Bed-fin, 

Body  elongate,  little  compressed  and  not  at  all  elevated.  Hea<l  long, 
conic,  and  i)oiuted.  Mouth  largo,  oblique,  the  lower  jaw  scarcely  longer, 
the  maxillary  reaching  to  opposite  the  eye.  Eye  rather  large,  3^-  in  head. 
Scales  moderate,  silvery,  not  closely  iiiibricated.  Lateral  line  deeur\'ed. 
Dorsal  fin  as  in  the  other  species;  pectorals  falling  considerably  short 
of  ventrals.  Coloration  olivaceous ;  the  scales  dark-edged  above ;  the 
sides  with  a  brilliant  silvery  band ;  dorsal  with  a  rather  small  black 
jBpotat  base  in  front.  Males  in  spring  tuberculate,  the  entire  body  and 
fins  brilliant  red ;  crimson  in  spring,  becoming  more  scarlet  later. 
Young  males  variously  purplish  or  pinkish.  Head  4^;  depth  4J. 
Scales  0-50-3 ;  teeth  2,  4-4,  2.  L.  2 J  inches.  Cumberland,  Upper  Ten- 
nessee, and  Roanoke  Rivers.  A  beautiful  inhabitant  of  the  clear 
mountain  streams. 

{ffypsilepis  ardens  Cope,  Proc.  Aoa<l.  Nat.  Sci.  Phi  la.   18(57,  163:   Leuciscns  ardenn 
Gttnther,  vii,  257.) 

390.  M.  puiictalatus  Hay. 

Body  short,  deep,  compressed.  Back  elevated  in  front  of  dorsal. 
Hea<l  short  and  deep.  Prolile  straight  or  slightly  concave.  Mouth 
large,  quite  oblique,  maxillary  reaching  anterior  rim  of  orbit.  Eye  mod- 
-erate,  3-J-  in  head.  Scales  small,  25  in  front  of  dorsal.  Lateral  line 
much  decurved.  Dorsal  beginning  uiidway  between  muzzle  and  l)as<5 
of  caudal.  Caudal  peduncle  compressed.  Straw-color;  silvery  on  sides 
and  below;  scales  above  dark-edged  ;  a  dark  dorsal  line;  a  dark  band 
on  e^iudal  peduncle ;  a  small  black  spot  at  base  of  dorsal.  Hciul  4| ; 
depth  4J.  D.  8 ;  A.  10  or  J 1  ;  scales  ll-4()-;i ;  teeth  2,  4-4,  2,  with  grind- 
ing surface.     L.  2  inches.     Tuscumbia  liiver,  Mississippi.     {Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Miis.  l^r»U,  508.) 
tt  A  black  Hpot  on  the  iipjx'r  anterior  part  of  tlic  dorsal. 

ti91.  in.  rubripiniiis  Hay. 

Body  long  and  slender,  much  compres^ed.  Mouth  hirge,  oblique,  the 
lower  jaw  somewhat  ])rqjecting,  the  maxillary  reaching  the  vertical  from 
the  front  of  the  eye.  Eye  large,  3.]  in  head,  slightly  longer  than  snout. 
Scales  small,  es])ecially  along  the  back,  somewhat  higher  than  long,  l)ut 
not  so  closely  imbricated  as  in  M.  bcllus.  Lateral  lim^  much  decur\  ed. 
Dorsal  far  back,  midway  between  pupil  and  base  of  caudal  and  consid- 
<irably  posterior  to  ventrals;  iR^ctorals  not  reaching  ventrals,  the  latter 
to  ven:.  Dark  ;  scales  above  all  witii  black  points;  a  jilumbeous  lateral 
band,  ending  in  a  vagu*'  caudal  spot;  a  narrow  dorsal  band ;  a  black 
tipot  on  the  u])))er  anterior  portion  ol  the  dorsal  and  also  on  the  anal, 
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each  surroanded  by  a  dififase  blotch ;  tip  of  ventrals  and  edge  of  i>eo- 
torals  dark ;  vertical  fine)  red.  Head  4^ ;  depth  4.  D.  8 ;  A.  11 ;  sooles 
S-45-3,    L.  2|  inches.    Chickasawha  Eiver,  Missifisippi. 

(Hay,  Proc.  U.  8.  Nat.  Mus.  1880,  509.) 

HtNo  distinct  black  spot  on  the  dorsal, 
a.  Body  short  and  deep. 

999.  in.  liellas  Hay. 

Body  short,  deep,  considerably  compressed.  Dorsal  region  elevated. 
Head  shoi-t.  Muzzle  short,  rather  i)ointcd,  the  profile  somewhat  con- 
cave. Mouth  large,  oblique,  the  maxillary  extending  to  opposite  the 
front  of  orbit,  the  lower  jaw  projecting.  Lateral  line  much  decurved. 
iScaies  ci'owded  forwards,  25  in  front  of  dorsal.  Dorsal  midway  between 
isnout  and  caudal,  behind  ventrals;  i)ectoral8  not  reaching  ventrals,  the 
latter  to  vent.  Caudal  peduncle  slender.  Dusky  above,  with  a  nar- 
row dark  dorsal  line;  sides  silvery,  with  plumbeous  streak;  no  spot 
at  biise  of  dorsal;  fins  mostly  black- ti pped ;  l>elly  flame-color  in  life; 
fins  orange  at  base.  Head  4J;  depth  3f.  D.  8;  A.  10  or  11;  scales 
7-41-3;  teeth  2,  4-4,  2,  "sharp-edged,  but  with  a  masticatory  surface^. 
L.  2^  inches.    Tombigbee  River,  Mississippi.    [Hay?) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  510.) 
■Oit.  Body  slender  and  elongate. 

1293.  M.  matutinus  (Cope)  .Tor. 

Body  slender.  Orbit  large,  3,J  in  hecid,  scarcely  larger  than  length 
of  muzzle,  equal  to  interorbital  width.  Olivaceous  >bove ;  the  scales 
J>rown-8haded ;  a  plumbeous  lateral  band;  sides  and  below  bright  sil- 
very;  a  dark  spot  Jit  base  of  caudal.  Males  with  the  muzzle  and  chin 
red.  Head  4J ;  depth  6.  D.  8;  A.  11;  scales  7-44-3;  teeth  without 
>;rinding  surface.    L.  2^  inches.     Neuse  llivor.     {Cope,) 

{Alburndlus  matutinuH  Cope,  Proc.  Aukt.  Pliil.  Soc.  Piiila.  l«70,  405.) 
1^94.  HI.  lirus  Jordan. 

Body  slim,  compre^ssed.  Head  small,  short,  moderately  deep,  tiattish 
iibove.  Mouth  rather  large,  v(?ry  oblicjue,  the  lower  jaw  slightly  pro- 
je^rting.  Eye  very  larg^,  longer  than  snout,  3  in  head,  the  maxillary 
about  reaching  its  front.  Scales  small,  loosely  imbricated,  their  outlines 
i^xti-emely  indistinct.  Fins  moderate.  Coloration  very  pale  translucent 
IH'een;  scales  of  back  finely  punctate;  sides  with  a  very  distinct  me- 
tallic blue  band  formed  of  dark  puuctulations,  this  band  i)assing 
through  the  eye  and  snout  and  forming  a  most  characteristic  color- 
marking;  a  stre^ik  of  black  dot>;  along  the  liases  of  doisal  uud  anal^ 
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that  on  the  dorsal  suggesting  the  pociiliar  spot  of  the  other  Lythruri; 
tip  of  snout  black ;  fins  pale  olivaceous,  red  in  the  males.  Males  in 
spring  with  the  head  and  antedorsal  region  profusely  tuberculaced* 
Head  ^ ;  depth  5f  D.  8 ;  A.  10 ;  scales  d-45-4  j  teeth  2, 4-4, 2,  with  very 
narrow  or  obsolete  grinding  surface.  L.  2  J  inches.  Tennessee  and  Ala- 
bama Bivers. 

{Nototropis  Hrua  Jordan,  Aqu.  Lyo.  Nat.  Hist.  N.  Y.  1876,  342.) 

**8oales  comparatively  large,  not  higher  than  long,  and  not  closely  imbricated; 
scales  in  front  of  dorsal  largo;  teeth  without  grinding  surface.     (Minnilua.*) 
b.  Anal  fin  long,  its  rays  14. 

995.  n.  ollgaspis  (Cope)  Jor. 

"  Under  jaw  projecting  a  little  beyond  upper,  maxillary  extending  to 
opposite  posterior  nostril.  Head  conic  in  profile,  with  muzzle  com- 
pressed, one-fifth  of  length  to  notch  of  caudal.  Eye  3|  in  length  of 
head.  Operculum  higher  than  long.  Fins  short  (except  anal);  ventrals 
anterior  to  dorsal.  D.  1,  8 ;  A.  I,  14.  Scales  rather  large,  5-41-2 ;  lat- 
eral line  with  a  long,  gentle  anterior  deflection.  Above  reddish ;  sides 
of  head  and  broad  lateral  band  silvery;  body  medially  yellowish.'^ 
{Cope.)    L.  2  inches.    Kansas.     Perhaps  a  member  of  some  other  genus. 

(Alburnus  ol'ujaspw  Copi',  Proc.  Acad.  Nat.  Sei.  Phila.  1864,282:  Abramisf  oligcupU 
GUnthcr,  vii,  30i».) 

bb.  Anal  fin  moderate,  it«  rays  10  or  11. 

0.  ScalcH  above  lateral  line  in  about  9  series. 

996.  in.  umbra lilis  (Grd.)  Jor. 

A  short,  deep  species,  like  a  Notemigonus.  Maxillary  reaching  orbit. 
Lateral  line  deflexed.  Olivaceous ;  sides  silvery.  Head  4 ;  depth  4. 
D.  8 ;  A.  11 ;  scales  9-?-4.    L.  3  inches.    Arkansas  River.    (CHrard.) 

(AlbarniM  umbratiliB  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 193 :  Alburnellus  umbratili* 
Grd.  U.  S.  Pae.  U-  H.  Snrv.  x,  2G0. ) 

00.  Scales  abovt^  hiteral  line  in  r>-7  series. 

d.  Ventnil  iiuH  reaching  beyond  middle  ol  dorsal. 

997-  M.  CM^epticus  Jordan  &.  Gilb.  sp.  uov. 

Body  short  and  deep,  compressed  and  sonjewhat  elevated.  Head 
rather  large,  deep,  bluntish,  resembling  the  head  of  Minnilm  comutus. 
Mouth  moderate,  terminal,  oblique,  lower  jaw  slightly  included,  upi)er 
lip  opposite  middle  of  eye,  the  maxillary  extending  to  front  of  orbit. 
Eye  very  large,  longer  than  snout,  3  in  head;  interorbital  space  broad, 
flaUish.    Scales  large.    Lateral  line  much  decurved.    Fins  moderate  ^ 


•  ^/frttr»<?«ii<»  Girard,  l^c.  Acad.  Nat.  Sci.  Phihi.  1850.  193. 
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the  dorsal  well  behind  ventrals,  the  tips  of  the  ventrals  extending  to 
the  last  dorsal  ray.  Caudal  peduncle  moderate.  Coloration  very  pale; 
aides  with  a  bright  silvery  band ;  scales  with  very  little  dark  edging ; 
a  dark  line  at  base  of  dorsal;  males  in  spring  with  the  snout  profusely 
tuberculate.  Head  3| ;  depth  4.  I).  8 ;  A.  10 ;  scales  6-38-3 ;  teeth  2, 
4-4,  1.    L.  3  inches.     Saluda  River,  South  Carolina. 

(Notropia photogenis  ("palo  variety")  Jordan  &  Brayton,  BuU. U.  8.  Nat.  Mus.  xU, 

22,1878.) 

998*  HI*  photosrenis  (Cope)  Jot. 

Body  more  slender,  compressed.  Head  moderate.  Mouth  quite  ob-^ 
lique,  lower  jaw  scarcely  projecting ;  maxillary  about  reaching  orbit. 
Back  broad.  Dorsal  fin  inserted  behind  middle  of  body,  a  little  behind 
ventrals.  Lateral  line  decurved.  Bye  large,  3J  in  head.  Color  oliva- 
ceous, with  brown  vertebral  and  dorsal  lines ;  sides  and  below  bright 
silvery ;  cheeks  silvery.  Head  4^ ;  depth  6^.  D.  8 5  A.  IO5  scales  6-40-3. 
L.  3  inches.  Alleghany  region,  Pennsylvania,  to  North  Carolina,  on 
both  sides  of  the  mountains ;  abundant  and  variable.  Yar.  engraulinu^ 
Cope  is  slenderer,  the  depth  0  in  length,  the  head  3§. 

(i^ualiM  photogmiu  Cope,  Proo.  Acad.  Nat.  8ci.  Phila.  18(54,280:  PhotogenU  leuoopw^ 
Cope,  Pioc.  Acad.  Nat.  Sci  Phila.  1867, 1G4 :  LeucuicuB  photogenis  GUnther,  vii,  252.) 

999*  in*  tele$»copas  (Cope)  Jor.  «&  Gilb. 

Very  near  the  preceding,  but  \vith  the  dorsal  fin  inserted  about  mid- 
way between  snout  and  base  of  caudal,  not  much  behind  ventrals.  By^ 
longer  than  muzzle,  25  in  head.  Mouth  very  oblique,  mandible  not  pro- 
jecting. Color  pale  greenish ;  the  scales  extensively  dark-edged  above* 
He^d  ^ ;  depth  5.  D.  8 ;  A.  10 ;  scales  6-38-3.  L.  3 J  inches.  Ten- 
nessee River. 

{Photogenis  telesoopua  Cope^  Proc.  Acad.  Nat.  Sci.  PhUa.  18G7,  IGT* :  LewAsous  teleaoopu^ 
GUnther,  vii,  252.) 

SOO*  HI*  stilbias  Jordan. 

Body  rather  slender.  Head  rather  long,  somewhat  pointed.  Mouth 
large,  oblique,  the  maxillary  reaching  to  the  eye.  Eye  very  large, 
greater  than  snout  and  than  interorbital  width,  3  in  head.  Fins  rather 
high ;  the  ventrals  reacliing  to  opposite  the  last  rays  of  the  dorsal.  Color 
pale  silvery  green ;  sides  with  a  broad  silvery  band,  on  which  are  many 
dark  punctuhitions ;  these  are  numerous  just  behind  the  shoulder-girdle 
and  at  the  base  of  the  c^iudal,  where  they  form  an  evident  spot;  cheeka 
pure  silvery;  lips  dusky.  Head  4;^;  depth  5.  D.  8;  A.  10;  scales 
5-37-li;  teeth  2,  4-4,  1.     L.  ^  iiiclies.     Alabama  Kiver. 

{yototropi^t  stilbius  JoTihiii,  Ann.  Lye.  Nut.  Hi«r.  N.  Y.  lr*70,  '^4:^.) 
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801*  HI*  percobromns  Cope. 

Body  moderately  elongate.  Head  rather  long,  the  muzzle  acuminate. 
Mouth  oblique,  the  jaws  equal,  the  maxillary  extending  behind  front  of 
orbit.  Bye  moderate,  3^  in  length,  as  long  as  snout.  Dorsal  beginning 
slightly  behind  ventrals.  Seventeen  scales  in  front  of  dorsal.  Color 
pale,  with  lateral  silvery  band  ;  dorsal  scales  and  scales  at  base  of  cau- 
dal with  dark  punctulations.  Head  3^ ;  depth  4 J.  D.  8 ;  A.  11 ;  scales 
7-37-3;  teeth  2,  4-4,  2.    L.  2  inches.    Saint  Joseph,  Mo.     {Cope.) 

{Albumellua percohromus  Copo,  Haydeu's  Gcol.  Surv.  Wyoui.  1870,  440.) 
802*  m.  rubellns  (A^.)  Jor. — Rosy  Minnmc. 

Body  long  and  slender,  compressed,  the  back  not  elevated.  Head 
blunt,  conic,  proportionately  shorter  than  in  the  other  species.  Mouth 
moderate,  very  oblique,  ui)per  lip  on  the  level  of  the  upper  part  of  the 
pupil,  maxillary  about  reaching  ti)  the  front  of  the  eye.  Bye  large, 
rather  longer  than  snout,  3  J  in  he^vd.  Fins  low;  the  dorsal  well  behind 
the  ventrals,  the  tips  of  the  ventrals  extending  to  beyond  the  middle  of 
the  dorsal.  Lateral  line  decurved.  Color  translucent  green  above; 
sides  bright  silvery ;  scales  above  faintly  punctate,  but  not  enough  to 
render  them  dark-edged,  nor  to  form  blotches  along  the  sides;  a  faint 
dark  vertebral  line;  males  in  spring  with  the  snout  rosy.  Head4§; 
depth  5^.  D.  8;  A.  11;  scnles  5-3^-3;  teeth  2,  4-4,  2.  L.  5  inches. 
Great  Lake  region  and  Ohio  and  Mississippi  Valleys ;  abundant  in  lakes 
and  river  channels.  Variable.  The  largest  and  handsomest  species  of 
this  genus. 

(ftNotropUf  atherinoxdeH  Raf.  Amor.  Month.  Mag.  &  Crit.  R<n'.  1818,  "204  (very  doubt- 
ful, perhaps  a  Noiemifjonus):  -<4 /fturw ?w  rw &€•//««  Aga»siz,  Lake  Superior,  18r)0,  :Jl>4:  Al- 
burnuB  nitidus  Kirtland,  Cleveland  Ann.  ^)ci.  1854,  44:  Alburnellua  jaculus  and  arge 
Cope,  Cypr.  Peun.  180(5,  887  :  Leu^^iMcuM  rubrllus  and  copei  Giinther,  vii,  254,  255.) 

303.  ill*  diuemus  Raf.—Kmerald  Minvow. 

Very  similar  to  the  preceding,  but  smaller  and  more  compressed,  with 
shorter  snout,  smaller  eye,  narrower  and  more  (jonvex  interorbittil  space, 
which  is  not  wider  than  eye,  and  shorter  ventrals,  which  scarcely  reaeli 
the  middle  of  the  dorsal.  Colors  very  pale;  lips  dusky.  Head  4^; 
depth  5i  (to^).  D.  8;  A.  10;  scales  fl-38-3 ;  teeth  2,  4-4,  2.  L.  3i 
inches.  Ohio  Valley.  Described  from  specimens  taken  at  the  Falls  of 
the  Ohio. 

(Miu nil UH  dinemuH  liiii,  Ichih.  Oh,  li):  Albunum  dilvctua  Grd.  Proc.  Acad.  Nat.  Sci. 
Philji.  185G,  r.»3:  AlburnelluH diUvtm  Grd.  U.  8.  Par.  R.  R.  Surv.  x,  25'J:  Notropit  dilevtH* 
and  dincmuH  .Jordan,  Man.  \vx{.  'JlHJ,  207.) 

304*  in.  rubrifrous  (CojmO  Jordan.— /»\wv-/V/trd  Minnow. 

Body  moderately  elongate,  the  back  .scarcely  elevated,  the  caudal 
peduncle  somewhat  contra<!ted.     Head  longer  than  in  the  other  species, 
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conic  and  rather  pointed.  Mouth  rather  large,  very  oblique,  upper  lip 
above  the  line  of  the  middle  of  the  pupil,  the  maxillary  reaching  to  op- 
posite the  eye.  Eye  moderate,  anterior,  4  in  head.  Olivaceous  above ; 
scales  with  darker  edges;  sides  silvery;  a  dark  vertebral  line;  males 
with  the  snout  tuberculate  in  spring,  the  forehead,  opercular  region, 
and  bsise  of  dorsal  being  then  flushed  with  red.  Head  4 ;  depth  4}. 
D.  8 ;  A.  10 ;  scales  5-39-3.  Teeth  2,  4-4,  2,  little  hooked,  one  of  them 
sometimes  showing  a  sort  of  grinding  face.  L.  2J  inches.  Ohio  Valley. 
An  elegant  species.  Much  smaller  than  ruhellus,  with  larger  head  and 
deeper  body. 

(Alhurnus  rubrifrorifi  Cope,  Pn>c.  Acatl.  Nat.  Sci.  Phihv.  18^55,  rt5 :  Alburnellua  ntbri- 
froHH  Copo,  Cypr.  Poun.  1806,  :588  :  LeueiMcus  ruhrifroriH  GUnther,  vii,  225:  NotropU  rit- 
brifrona  Jortlau,  21H5.) 

30»).  !fl.  Jemezauus  CCoi>c)  Jor. 

Body  slender,  with  long  caudal  peduncle.  Head  large,  the  muzzle 
long-acuminate.  Mouth  large,  oblique,  the  upper  lip  below  the  lioe  of 
tlie  pupil,  the  maxillary  extending  beyond  front  of  orbit.  Eye  mod- 
erate, 3^  in  head.  Dorsal  rather  posterior,  the  tips  of  the  ventrdls  ex- 
tending beyond  its  last  my.  Olivaceous;  a  broad  silvery  band,  with 
plumbeous  superior  margin ;  a  dusky  vertebral  band.  Head  4J;  depth 
6.  D.  8 ;  A.  10 ;  scales  5-34-2 ;  teeth  2,  4-4,  1.  L.  3  inches.  San  llde- 
fonso  (Rio  Grande),  New  Mexico.     {Cope.) 

{AlburneUuH  jenucanuH  Cope,  Zotil.  Whe«ler»  Expl.  W.  lOOth  Mer.  v,650, 1876.) 

ccc.  Ventral  lius  »<liort,  Hcaicely  reacliiug  b<»you(l  front  of  dorsal. 

306.  M.  micro ptcryx  (Cope)  Jor. 

Body  slender,  compressed.  Head  moderate,  rather  pointed.  Mouth 
large,  oblique,  the  upi)er  Ii[)  on  the  level  of  the  pupil,  the  maxillary 
reaching  to  opposite  the  front  of  the  orbit.  Bye  small,  about  as  long 
as  muzzle,  3J  in  head.  Scales  large.  Lateral  line  decurved.  Fins  all 
quite  small,  the  dorsjil  farther  back  than  in  any  of  the  preceding 
sjjecies,  so  that  the  short  ventrals  do  not  reach  much  beyond  its  ante- 
rior rays.  Color  olivaceous;  sides  bright  silvery ;  dorsal  scales  conspicu- 
ously dark-edged ;  a  dusky  blotch  at  ba.so  of  caudal,  underlying  the 
«ilvery  lustre.  Head  4.};  depth  5.}.  1).  8;  A.  10;  scales  <;-39-2.  L. 
2J  inches.     Headwaters  of  Ouinberland  and  Tennessee  Rivers. 

(Albumcllus  micropicrtfr  Co])e,  Joiirii.  Aoaci.  Nat.  Sci.  Phila.  lfW,233.) 

80,— PROTOPORUS  Cope. 
(Cope,  Hayden^H  (leol  Surv.  Terr.  1871,  47:J:  typ«»  Protoporm  domninun  Coi)0.) 

Body  rather  stout.  Mouth  normal.  No  barbel.  Teeth  2,  4-4,  1^ 
hooked,  without  masticatory  surface.     Scales  small,  in  50-60  transverse 
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series.  Lateral  line  short  or  nearly  obsolete.  (Dorsal  fin  not  described.) 
Anal  basis  short.  Small  fishes,  differing  from  Miniiilm  in  the  inoom- 
plete  condition  of  the  lateral  line;  possibly  merely  the  young  of  some 
Squaliu8.    {T.pmTo<;^  before ;  7r<J/oo<:,  pore.) 

807*  P.  domninutt  Cope. 

Body  rather  stout,  front  convex.  Muzzle  obtuse.  Mouth  horizontal, 
end  of  maxillary  not  quite  reaching  orbit.  Eye  4  in  head.  Lateral 
line  not  developed  as  far  as  the  ventral  fins.  Grayish ;  a  broad  dark 
lateral  band,  spotted  with  darker;  back  and  top  of  heiul  dark.  Head 
4^5  depth  6.  D.  8;  A.  7;  scaU*s  9-50-6;  teeth  2,  4-4,  1.  L.  2  inches. 
Port  Hall,  Idaho.    {Cope.) 

(Cope,  IIay(lon^s  Gcol.  Surv.  Mont.  1871, 47:<,  187-i.) 

87.-ERICYJVIBA  Cope. 
(Copo,  Proc.  Acad.  Nat.  Sci.  Phila.  18G5,  fc^ :  type  EHctjmha  buocata  Cope.) 

Body  rather  elongate,  little  compressed.  Muzzle  broad.  Interoper- 
cle,  suborbital,  and  dentary  bones  crossed  by  conspicuous,  externally 
visible,  mucous  channels.  Lips  thin.*  No  barbel.  Teeth  1,  4-4,  0, 
without  grinding  surftice,  hooked,  the  edges  entire.  Scales  rather  large. 
Lateral  line  continuous.  Dorsal  fin  above  ventrals.  Anal  basis  short. 
Silvery  fishes  of  rather  small  size,  known  at  once  from  all  other  min- 
nows by  the  cavernous  bones  of  the  lower  part  of  head,  (ipij  an  inten- 
sive particle;  xuu/Stjj  a  cavity;  in  allusion  to  the  development  of  the  mu- 
cous channels.)  • 

308.  E.  buccata  Cope. 

Bo<ly  fusiform,  rather  elongate,  little  compressed,  the  back  not  ele- 
vated. H(^id  rather  long,  somewhat  depressed  above,  with  broad  and 
prominent  muzzle.  Mouth  rather  small,  horizontal,  subinferior,  the 
lower  jaw  considerably  shorter  than  upper,  upper  lip  below  level  of 
pupil,  maxillary  not  reaching  to  eye,  denta-ry  bones  dilated,  the  mu- 
cous channels  conspicuous.  Suborbital  vory  broad,  silvery,  with  an 
elevated  longitudinal  ridge  and  conspicuous  cross-lines;  opercle  small. 
Eye  large,  4  in  head.  Fins  small,  dorsal  over  ventrals.  Scales  mod- 
erate. Lateral  line  nearly  straight.  Bretust  scAleless ;  15  liiTge  scales 
before  dorsal.  Color  olivaceous,  rather  pale ;  sides  bright  silvery,  with 
bluish  reflections ;  a  dark  dorsal  streak,  conspicuous  posteriorly ;  fins 
plain;  males  without  tubercles  or  bright  colors.  Head  3J;  depth  5. 
D.  8;  A.  8;  scales  .V^i^J-^;  teeth  1,  4-4,  0.  L.  5  inches.  Ohio  Valley 
to  Mississippi^ (//a?/);  locally  very  abundant.  One  of  our  most  remark- 
able species  of  Cyprinidw, 

(Cope,  Pr(M'.  A«iMl.  N.it.  Sti.  Flnlji.  I8(k'>.  H7  liiid  Cyj>r.  renii.  '.VM  :  (^iiriilier,  vii,  ISS.) 
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fl8.-PHi:iVA€OBIU8  Cope. 

( 9nrndium  Coi>e.) 
(Copo,  Proc.  Aca<l.  Nat.  8ci.  Phila.  Hl)7,  0(>:  type  Fh4inaoobiu8  (eretu/iM  Copo. ) 

Body  elongate,  little  compressed.  Mouth  inferior,  the  lower  lip  thia 
mosially,  but  enlarged  into  a  fleshy  lobe  on  each  side  toward  the  angle 
of  the  mouth,  thus  presenting  a  superficial  resemblance  to  that  of  Exo- 
glossuMy  with  which  the  genius  has  probably  real  affinities;  upper  lip 
with  a  callous  covering  within;  dentary  bones  distinct,  except  at  sym- 
physis. No  barbel.  Upper  jaw  protractile.  Teeth  4-4,  hooked,  with- 
out grinding  surface.  Scales  rather  small.  Lateral  line  complet/e. 
Dorsal  fin  in  front  of  ventrals ;  anal  basis  short.  Isthmus  extremely 
wide.  Intestines  short;  peritoneum  white.  Small  species,  with  the 
asi>ect  of  young  suckers,  {fpiva^j  deceptive;  ,3{oqj  life;  the  appearance 
of  the  fish  suggesting  an  herbivorous  species  with  long  intestines,  which 
it  really  is  not.) 

*  Scales  moderate,  43-50  in  the  course  o^  the  lateral  line. 

309*  P.  teretnlus  Cope. 

Body  slender,  little  compressed,  the  back  not  elevated,  the  caudal  pe- 
<luncle  stout.  Head  stout,  the  muzzle  elongate,  obtusely  decurved, 
heavy.  Mouth  small,  inferior,  horizontal,  the  maxillary  not  reaching  to 
eye.  Isthmus  wide.  Breast  scaly.  Lateral  line  nearly  straight.  Eye 
large,  high  up,  3^«  in  head.  Pale  yellowish ;  the  scales  above  dark- 
edged  ;  snout  blackish ;  a  plumbeous  lateral  band ;  fins  plain.  Head  4§ ; 
depth  4§.  D.  8;  A.  7;  scales  G-43-5;  teeth  4-4.  L.  3^  inches.  Kan- 
awha River. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18G7,  9(5.) 
SIO.  P.  mirabilis  (Qrd.)  Jordan. 

Body  moderately  slender.  Head  short,  rather  blunt  anteriorly. 
Mouth  small,  the  maxillary  not  reaching  to  the  eye.  Eye  large,  4  in 
head.  Olivaceous;  a  silvery  lateral  band  and  a  dusky  spot  at  base  of 
caudal.  Hea<l  4 ;  depth  4|.  D.  8 ;  A.  7 ;  scales  6-51-5  (teeth  1, 4-4, 1 1). 
L.  3J  inches.     Arkansas  River.     (Oirard.) 

{Exoglo98um  mirabile  Grd.  Proc.  Acad.  Nat.  Sol.  Phila.  1856, 191,  and  U.  8.  Pac.  B.  B. 
Sary.  x,  256:  Exogloatnim  mirabile  Qilnther,  yii,   188:  tSarcidium  soopiferum*  Cope, 

*  Body  moderately  elongate,  the  back  not  elevated.  Candal  peduncle  stout.  Head 
rather  short  and  thick,  with  prominent  but  obtuse  muzzle.  Mouth  small,  horizontal^ 
wholly  inferior,  the  maxillary  not  reaching  the  eye.  Top  of  head  flat.  Lateral  line 
nearly  straight.  Eye  large,  4^  iu  he^ul.  Y'ellovvish,  with  a  silvery  lateral  band,  which 
tftrminateA  in  a  black  candal  spot;  no  dona!  baud  ;  lius  plain.  Iload  4^ :  depth  4|. 
D.  8;  A.  7 ;  scales  6-44-6 ;  teeth  4-4.    L.  3  inohes.    iCape,)    Missouri  Biver. 
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Hayden*8  Geol.  Snrv.  Wyom.  1870, 440, 1?*72 ;  JordaD,  Bull.  Hay  den's  Geol.  Surv.  Terr. 
Iv,  No.  3,  G6i)  (a  rather  chubby  siK^cimon  from  the  Rio  Grande,  with  scales  6-4r>-7, 
the  breast  iialced,  in  rcrerrc<l  by  uh  to  this  species) :  f  Phena^sobiua  tereiulus  var.  lio8temu$ 
Nelson,  Bull.  Ills.  Mus.  Nat.  Hist,  i,  1876,  4G.) 

**  Scales  siuall,  about  60  in  the  lateral  hiw, 

81 1*  P.  cntostomaii  Jonlaii. 

Body  rather  slender,  nearly  terete,  scarcely  compressed  at  all,  back 
not  elevated,  caudal  peduncle  stont.  Head  very  large,  the  muzzle  blunt 
and  heavy,  the  cheeks  tumid.  Mouth  small,  inferior,  altogether  below 
the  level  of  the  eye,  the  maxillary  barely  reaching  to  the  nostrils.  Byes 
large,  high  up,  behind  middle  of  head,  and  3^  in  its  length.  Scaler 
Hmall,  thin,  and  loosely  imbricated;  the  back  and  belly  scaled ;  cheat 
naked.  Lateral  line  nearly  straight.  Twenty-two  scales  in  front  of 
dorsal.  Fins  all  small.  Width  of  isthmus  2^  in  head.  Pale  oliva- 
ceous; white  below;  a  silvery  lateral  band,  underlaid  by  dusky,  which 
forms  a  vague  blotch  at  base  of  caudal;  back  dusted  with  dark  specks; 
top  of  head  black;  a  yellowish  vertebral  line.  Head  4.J;  depth  5f.  D. 
8;  A.  7;  scales  7-60-5;  teeth  4-4.     L.  4  inches.    Alabama  River. 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  332.) 

819*  P.  uranops  Cope. 

Body  very  slender,  little  comjiressed,  back  not  elevated,  caudal  pe- 
duncle long  and  slender.  Uead  long  and  rather  slender,  flat  above, 
the  muzzle  broad,  blunt,  and  projecting.  Mouth  entirely  inferior,  larger 
than  in  the  other  species,  with  conspicuous  lips.  Eye  large,  plaeed  very 
high,  behind  the  middle  of  the  head,  3^  in  head.  Scales  small,  24  in 
firont  of  dorsal.  Lateral  line  straight.  Chest  and  middle  line  of  belly 
naked.  Width  of  isthmus  half  length  of  head.  Fins  small.  Head  4|; 
depth  6.    D.  8;  A.  7;  scales  7-^0-6;  teeth  4-4.    Tennessee  River. 

(Copo,  Proe.  Acad.  Nat.  Sci.  Pliila.  IH()7,  96.) 

§9.— RHINICIITHYS  Agassiz. 
Bla^ih-noHed  Dace. 

{Argifriwt  Heckel,  preoccupied  in  Entomology.) 
(Agassiz,  Lake  Superior,  1850,  353:  type  Cyprinua  atronaaua  Mitchill.) 

Body  rather  elongate,  not  much  compressed.  Mouth  small,  subin- 
ferior,  normal,  the  upper  jaw  not  protractile,  the  upper  lip  continuous 
with  the  skin  of  the  forehead,  a  barbel  terminal  on  the  maxillary. 
Teeth  mostly  2,  4-4,  2,  hooked,  without  grinding  surface.    lutestinal 
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canal  short.  Scales  very  small.  Lateral  line  contmuoas.  Dorsal  fin 
inserted  behind  the  ventrals.  Anal  basis  short.  Size  small.  Colora- 
tion dark,  rosy  in  spring.  (/cJcV,  snout;  r^(?oc,  fish;  the  snout  in  most 
species  being  prominent.) 

SIS*  R*  cataractae  (Val.)  Jot. — Long-noaed  Dace, 

Body  elongate,  little  compressed,  not  elevated.  Head  long,  the  muz- 
zle flattened,  narrowed,  and  extremely  prominent,  the  month  being  en- 
tirely inferior  and  horizontal.  Eye  nearl}^  median,  its  diameter  con- 
tained twice  in  the  length  of  the  snout,  about  5  times  in  head.  Isthmus 
wide.  Barbel  evident.  Lateral  line  commencing  opposite  the  upper 
posterior  angle  of  the  opercle,  decurved.  Pectoral  fins  enlarged  in  the 
males.  'Color  olivaceous,  paler  below,  with  numerous  dusky  punctula- 
tions;  the  back  often  almost  black;  some  of  the  scales  usually  irregu- 
larly darker,  producing  a  mottled  appearance;  no  black  lateral  bands; 
young  specimens  with  a  dusky  lateral  shade;  a  blackish  spot  on  the 
opercle;  males  in  spring  with  the  lips,  cheeks,  and  lower  fins  crimson. 
Head  4;  depth  6.  D.  8;  A.  7;  scales  14-65-8;  teeth  2,  4-4,  2.  L.  5 
inches.  New  England  to  Virginia  and  Wisconsin;  frequenting  dear 
and  boisterous  streams  and  rock-pools. 

{Gobio  oataractcb  Cuv.  &,  Val.  xvi^  315,1842:  Leudscus  nagutus  Ayres,  Boat.  Joam. 
Nat.  Hist,  iv,  299,1843:  Argyreua  nasutvs  Cope,  Cypr.  Penn.  369:  RhinicJithys  nasuiuf 
GQnther,  vii,  189:  Ceratichihya  cataracUe  Gtinther,  vii,  176:  Bhinickthys  marmaratit$ 
Agaeais,  Lake  Superior,  354:  Bhinichthya  marmoratua  Giinthor,  vii,  189.) 

814*  B*  maxillosns  Cope. 

Body  elongate,  not  elevated.  Head  long,  the  muzzle  long  and  project- 
ing, as  in  the  preceding  species,  but  rather  heavier,  the  mouth  broader, 
t^e  maxillary  extending  nearly  to  the  eye.  Barbel  evident.  Eye  small, 
high  up,  median,  5^  in  head.  Fins  small,  caudal  not  deeply  forked. 
Lateral  line  decurved.  Silvery;  darker  above;  a  dusky  lateral  shade, 
at  least  in  the  young.  Head  4;  depth  6.  D.  8;  A.  7;  scales  11-70-8. 
L.  6  inches.  Upper  Missouri  region  southeastward.  Very  close  to  the 
preceding. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  278.) 

815*  B*  transmontanas  Cope. 

This  species,  the  common  Rhinichthys  of  New  Mexico,  diflfors  fipom 
JKhinichthys  maxillosus  in  having  the  dorsal  fin  equidistant  between  the 
base  of  the  caudal  and  the  end  of  the  muzzle,  and  in  having  the  longi- 
tadinal  series  of  scales  below  the  lateral  line  more  numerous  (12-13)« 
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and  equal  to  those  above  it.    D.  8;  A.  7;   scales  13-70-13.    Tributaries 
of  the  Rio  Grande  in  Colorado  and  New  Mexico.    {Cope.) 

(Rhiniohthys  marillosiM  Cope  &  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  644, 
1877  (not  of  Cope,  18(>4);  Cope,  Amer.  Nat.  July,  1879,  441.) 

810*  Wt»  Obtnsns  Agassiz. — Brown-nosed  Dace, 

Very  similar  to  22.  atronasusy  but  usually  rather  stouter,  the  barbel 
more  distinct,  the  head  a  little  shorter,  and  the  coloration  somewhat 
difterent.  Back  olivaceous,  mottled  with  darker ;  sides  with  a  rather 
faint  brownish  band,  margined  above  and  below  with  paler;  belly  sil- 
very; a  dusky  blotch  in  the  middle  of  the  base  of  the  dorsal  fin;  males 
with  the  pectoral  fins  enlarged,  and  with  the  latei*al  band  rosy.  Head 
4;  depth  4^.  D.  7;  A.  6;  scales  4-63-8;  teeth  2,  4-4,  2.  L.  3  inches. 
Wisconsin  to  Georgia ;  abundant  in  clear  brooks.  Probably  a  variety 
of  the  next  species. 

(Agassiz,  Amer.  Jonm.  Sci.  Arts,  1854,  357;  GttDther,  vii,  190;  Jordan,  Ann.  Lyo. 
Kat.  Hist.  N.  Y.  1876,  331 :  Bhiniohihys  lunaUu  Cope,  Proc.  Acad.  Nat.  Sol.  Phila.  1864^ 
278 :  Ehinichthys  m^lea^rta  Agassiz,  Amer.  Joum.  Sci.  Arts,  1854, 357 :  Rhini6h1hysmelMgfi9 
Nelson,  Ball.  Ills.  Mns.  Nat.  Hist,  i,  46:  Bhinichthys  meleagris  GUnther,  vii,  190.) 

81Y*  B*  atronasas  (Mitch.)  Ag.^Black-nosed  Dace. 

Body  moderately  elongate,  little  compressed.  Head  moderate,  rather 
broad  and  flattish  above.  Snout  moderate.  Mouth  small,  horizontal, 
subtermiual,  the  lower  jaw  included,  barbel  minute  but  probably  always 
present,  upper  lip  on  the  level  of  the  lower  part  of  the  pupil,  max- 
illary  not  reaching  nearly  to  the  eye.  Eye  small,  nearly  median,  14  in 
snout,  4^  in  head.  Fins  rather  small;  dorsal  fin  well  back.  Scales 
quite  small,  somewhat  imbedded.  Lateral  line  somewhat  decurved. 
Color  blackish  above ;  some  of  the  scales  irregularly  darker ;  a  black 
band  passing  from  snout  through  eye  and  along  the  sides  of  the 
body;  a  pale  streak  below  this ;  belly  silvery ;  males  in  spring  with  the 
lateral  band  and  the  lower  fins,  and  sometimes  the  whole  body,  bright 
<2rimson ;  males  in  late  summer  with  the  lateral  band  scarlet  or  orange, 
the  red  color  growing  fainter  later  in  the  season.  Head  4;  depth  4}. 
D,  7 ;  A.  7  ;  Lat.  1.  64 ;  teeth  2,  4-4,  2.  L.  3  inches.  New  England  to 
Ohio  and  Virginia ;  very  abundant  in  clear  brooks  and  mountain  streams. 

(Cyprinu8  atronasM  Mit-ch.  Trans.  Lit.  &  Phil.  8oc.  i,  460;  Gllnther,  vii,  191.) 

90.— A008IA  Girard. 
(Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  186:  type  Agosia  chrysogaater  Grd.) 

Body  moderately  elongate.  Mouth  moderate,  normal,  the  premaz- 
illaries  protractile,  the  maxillaries  with  a  terminal  barbel.    Teeth  4-4, 
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fi<K>ked,  witli  grinding  surfaoe.  Scalas  qaite  small.  Lateral  line  con- 
tinuous. •  Dorsal  over  or  slightly  behind  ventrals.  Anal  basis  short. 
Size,  aspect,  au<l  coloration  of  Rhinichthys  and  Aiyocope.  (A  coined  namei 
without  meaning.) 

318.  A.  cbr^rsograster  Giranl. 

Body  rather  stout,  the  back  slightly  elevated.  Head  heavy,  the  snout 
bluntly  conical,  covered  with  tubercles  in  males  in  spring.  Month 
small,  nearly  horizontal,  the  lower  jaw  included,  premaxillary  entirely 
below  the  level  of  the  eye,  the  maxillary  not  reaching  its  anterior  mar- 
gin, barbel  minute.  Eye  rather  large,  about  4  in  head.  Fins  well 
developed.  Lateral  line  somewhat  decurved.  Color  olivaceous  above, 
with  black  spots ;  yellow  below ;  a  blaek  streak  along  the  sides.  Head 
A^]  depth  4f.  D.  9;  A.  8. ;  Lat.  1.90.  L.  3 J  inches.  Rio  Gila,  Ari- 
zona.    (Chirard,) 

(Giranl,  Proc.  Acad.  Nat.  Sci.  Phila.  18.5«),  187,  and  U.  S.  Mex.  Bound.  Surv.  lohth. 
48.) 

319.  A.  metallica  Qrd. 

Stouter,  the  head  shorter,  and  the  snout  more  convex.  Dorsal  rather 
higher  and  narrower.  Scales  (in  figure)  considerably  larger.  Colora- 
tion and  proportions  essentially  as  in  the  preceding.  Lat.  1.  76.  Rio 
Gila. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18.56,  187,  and  U.  S.  M«x.  Bound.  Surv.  Ichth. 

40.) 

91.— APOCOPE  Cope. 

(Copo,  Hayden's  Geol.  Surv.  Mont.  1871,  47*2  :  type  Apocope  carringtoni  Cope.) 

Body  somewhat  elongate.  Mouth  normal,  rather  small,  with  thickish 
lips  and  a  terminal  maxillary  barbel,  premaxillaries  protractile.  Teeth 
mostly  1,  4-4,  1,  hooked,  without  grinding  surface.  Scales  very  small. 
Lateral  line  weak,  often  more  or  less  broken  posteriorly.  Dorsal  fin 
inserted  behind  the  ventrals.  Anal  basis  short.  Isthmus  broad.  Size 
small.  Colors  dusky,  with  red  in  spring.  The  species  are  closely  re- 
lated and  difficult  to  separate,  and  the  genus  is  scarcely  distinct  from 
Agosia.  {drtoxozrjj  a  deficiency,  in  allusion  to  the  incompleteness  of  the 
lateral  line.) 

*  Lateral  lino  with  60>70  scales. 

890.  A*  carringtoni  Cope. 

Body  rather  stout.    Head  blunt  and  heavy,  the  snout  scarcely  over^ 
hanging  the  mouth;  maxillary  not  quite  reaching  the  line  of  the  orbit; 
barbels  minute;  isthmus  wide.     Eye  4^  in  head,  1^  in  interorbital 
Bull.  Nat.  Mus.  No.  16 14 
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width.  Dorsal  fin  slightly  behind  ventrals,  nearer  caudal  than  muzzle. 
Lateral  line  in  the  young  running  about  half  way  to  caudal,  i^early  com* 
plete,  or  wanting  on  some  scales  only  in  the  adult  Olivaceous ;  a  dark 
lateral  band  ;  dark  shades  along  the  back  ;  males  with  the  loral  region 
and  the  bases  of  all  the  fins  except  the  dorsal  scarlet.  Head  4^;  depth 
6.  D.  8;  A.  7;  scales  10-60-11;  teeth  1,  4-4,  1.  L.  4  inches.  Utah 
to  California ;  very  abundant  in  wckpools. 

(Cope,  Haydcn'H  Geol.  Surv.  Mont.  1871, 472  :  Jordan  &,  Henshaw,  Rept.  Chief  Eng. 
U.  S.  Geog.  Sarv.  W.  100th  Mer.  1871?,  191.) 

891.  A.  nubUa  (Qrd.)  Jor.  <&  Gilb. 

This  species  is  very  similar  to  A.  carringtoniy  but  in  Girard's  original 
types  the  head  is  quite  slender,  while  in  the  latter  species  it  is  blunt 
and  stout.  Lateral  line  continuous,  but  broken  and  feeble  posteriorly. 
Body  stout.  Mouth  small,  barbels  small.  Fins  rather  small.  Color 
blackish,  with  a  darker  lateral  shade.  Head  black  above.  Head  4| ; 
depth  4 J.    D.  8 ;  A.  7 ;  Lat.  1.  60.    L.  4  inches.    Washington  Territory. 

(Argyreus  nubihM  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  185(),  186 :  Artjyreuft  nubilua 
Girard,  U.  S.  Pair.  K.  R.  8urv.  x,  24A.) 

89d.  A.  vnlneratn  Cope. 

Body  elongate.  Muzzle  obtuse,  not  projecting.  Mouth  inferior,  hor- 
izontal, maxillary  not  reaching  line  of  orbit.  Eye  as  long  as  muzzle,  4 
in  head.  Dorsal  iin  behind  line  of  ventrals,  nearer  caudal  than  snout. 
Barbels  small.  Olivaceous;  yellow  below;  a  blackish  latenil  band; 
head  blackish  above;  males  with  the  chin  rtd.  Head  4^;  depth  5}. 
D.  8 ;  A.  7 ;  scales  12-05-12 ;  teeth  1, 4-4, 1.  L.  2^  inches.  Utah  to  Cal- 
ifornia, Oregon,  and  Arizona;  generally  abundant  in  the  mountain  re- 
gion. 

(Copo,  Hayden's  Geol.  Surv.  Moot.  1871,  473;  Cope,  vol.  v,  Zoiil.  U.  S.  Geog.  Sarv. 
W.  100th  Mer.  1876,  646 ;  Jordan  &  Henshaw,  Rept.  Chief  Eng.  U.  8.  Geog.  Surv.  W. 
lUOth  Mer.  1878,  191 :  Tigoina  rhinichthy oldest  Cope,  Uayden's  Geol.  Surv.  Mont.  1871, 
473:  Apocope  oimeM  Yarrow,  vol.  v,  Zool.  U.  S.  Geog.  Surv.  W.  lOOth  Mer.  1876,  648.) 

893.  A.  benshavii  C<)i>(\ 

Body  rather  elongate.  Muzzle  rather  long,  broad,  obtuse,  but  over- 
hanging the  mouth.  Burbel  small.  Eyes  small,  high  up,  shorter  than 
snout.  Ventral  fins  i-eaching  anal,  but  not  reached  by  the  pectorals ; 
dorsal  fins  originating  somewhat  behind  base  of  ventrals.  Color  i)ale, 
with  a  few  dark  clouds  on  the  sides  and  dark  shades  on  head ;  lower 
flns  red  atbiise;  young  with  dark  cross- streaks.  Head  4i;  depth  4^-. 
D.  9;  A.  7;  scales  14-02-10;  teeth  1,  4-4,  1.  Utah  and  Idaho;  abun- 
dant in  Provo  River.     Not  very  different  from  the  preceding. 

(BhiniclUhya  henshavii  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  133;  Cope,  vol.  v, 
Zool.  U.  S.  Geog.  Surv.  W.  lOOth  Mer.  645.) 
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[.  A«  OSCUla  (Grd.)  Cnpe. 

Differs  from  A.  henshavii  iu  having  a  longer  and  more  attenuated 
body,  and  narrow,  Bbarp-pointed  mazzle.  Base  of  dorsal  intermediate 
between  base  of  caudal  and  end  of  snout ;  ventrals  reaching  anal,  but 
not  reached  by  pectorals.  Yellowish  white  above ;  bright  yellow  below  j 
a  broad  blackish  lateral  band ;  a  narrow  black  stripe  around  muzzle ; 
males  with  the  lower  jaw  and  lower  fins  crimson  in  life.  Head  4|  ('^  in 
total  length") ;  depth  7^;  eye  4^  in  hea^l.  D.  8;  A.  7  5  scales  10-6a-10* 
(yolorado  to  Arizona.     (Cope.) 

(Argyreus  osculwt  and  notabilia  Grd.  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  186,  and  in  U. 
8.  Mex.  Bound.  Sorv.  Ichth.  47 ;  Cope,  vol.  v,  Z06I.  U.  8.  Geog.  Surv.  W.  100th  Mer. 
647.) 

**  Lateral  line  with  80-90  scales. 

81t5*  A*  veDtricosa  Cope. 

Body  rather  elongate.  Muzzle  obtuse,  but  narrowed  anteriorly,  not 
ovt^rhanging  the  mouth.  Eye  4  in  head,  shorter  than  snout.  Caudal 
peduncle  stout.  Barbels  small,  sometimes  obsolete.  ^Scales  very  small. 
Dusky  olive  above ;  a  blackish  lateral  band.  Males  with  the  axils  of 
the  pectorals  and  ventrals  scarlet ;  a  scarlet  spot  above  the  gill-openings 
and  one  on  the  side  of  the  muzzle.  Ilead  4;  depth  4f.  D.  8;  A.  7; 
scales  18-89-15 ;  teeth  1, 4-4, 1.  L.  2f  inches.  New  Mexico  to  Arizona 
and  Oregon ;  abundant. 

{Ceratiokthys  ventrioaaus  Cope,  Proc.  Auier.  Phil.  Soo.  Phila.  1876,  136;  Cope,  toL 
T,  Zool.  U.  8.  Geog.  Siirv.  W.  100th  Mer.  648;  Jordan  &  Henshaw,  Bept.  Chief  Eng* 
U.  8.  Geog.  Surv.  W.  100th  Mer.  1878,  192.) 

92.— €I:RATI€HTHV8  Baird. 

Homy  Heads. 

(Nocomi8  Grd ;  9  Hybopsis  Ag.) 

(Baird,  1853,  hrief  notice;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  212:  type  Semoti- 
lus  biguitatus  Kirtland. ) 

Form  various.  Mouth  terminal  or  inferior,  with  lips  thin  or  some- 
what fleshy,  a  conspicuious  barbel  terminal  on  the  maxillary,  premax* 
illaries  projectile.  Teeth  4-4,  or  1,  4-4, 1  or  0,  hooked,  without  evident 
grinding  surface.  Scales  rather  large.  Ljiteral  line  continuous.  Dorsal 
fin  inserted  over,  in  front  of,  or  slightly  behind  ventrals;  anal  basis 
short.  A  large  and  varied  group,  (xipa:;^  horn ;  ^ixOoq^  fish ;  from  the 
nuptial  tubercles  of  the  typical  8pe(;ies.) 

The  species  may  be  thus  divided : 

•  Species  of  large  si z«,  with  the  mouth  autorior,  the  lower  jaw  included;  the  dorsal 
fiu  slightly  behiud  the  veiitralH  (CERATicriTiiYs). 

bigvttatwty  micropogon^  symmetries* 
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^*  Species  of  small  size,  with  the  mouth  subiuferior  and  horizontal;  the  dorsal  fin  in- 
sertixl  slightly  in  front  of  the  ventrals,  and  the  scales  generally  large  and  sil- 
very  (f  Hybopsis  Agassiz). 

b.  Teeth  two-rowed cumingij  lucensj  amblopSj  rubrifronSj  hypsinotua, 

bb.  Teeth  one-rowed dissimiliSy  sterUtus,  (BstivaliSy  gelidue. 

^**  Species  of  small  size,  with  the  mouth  subinferior  and  horizontal,  with  thickened 
lips ;  the  dorsal  fin  inserted  slightly  behind  the  ventrals,  usually  with  a  black 
blotch  on  its  last  rays ;  scales  rather  large,  silvery. 

labrosus,  zanemus,  monachus, 
"*  Species  of  large  size,  with  the  mouth  anterior,  the  lower  jaw  included ;  the  dorsal 
fin  slightly  behind  the  veutrals.     (Ceratichthya.) 

990*  €•  biffutlatus  (Kirt.)  Grd.— ^orn^^  Head;  River  Chub;  Jerker, 

Body  rather  robust,  little  elevated,  little  compressed.  Head  large, 
rather  broadly  rounded  above;  the  snout  conical,  bluntish.  Mouth 
rather  large,  subt^rmiual,  little  oblique,  the  lower  jaw  somewhat  the 
shorter,  the  upper  lip  rather  below  the  level  of  the  eye,  and  the  maxil- 
iary  not  reaching  to  the  ft*ont  of  the  eye.  Eye  small,  median,  high  up. 
^Suborbitals  very  narrow;  preorbital  large.  Fins  moderate;  the  dorsal 
-rather  posterior,  slightly  behind  the  insertion  of  the  ventrals ;  caudal 
^road,  little  forked.  Scales  large,  not  crowded  anteriorly,  18  rows  in 
Iront  of  the  dorsal.  Lateral  line  somewhat  decurved.  Color  bluish 
olive;  sides  with  bright  green  and  coppery  reflections;  a  curved 
dusky  bar  behind  the  opercle ;  scales  above  with  dark  borders ;  belly 
-pale,  but  not  silvery,  rosy  in  spring  males ;  flns  all  pale  orange,  witlf- 
'X>ut  black  spot.  Males  in  spring  with  a  crimson  spot  on  each  side  of 
the  head ;  the  adults  with  the  top  of  the  head  swollen,  forming  a  sort 
of  crest,  which  is  sometimes  a  third  of  an  inch  higher  than  the  level  of 
the  neck  and  is  covered  with  large  tubercles ;  young  with  a  dark  caudal 
.^pot.  Barbel  well  developed.  Head  4 ;  depth  4^.  D.  8 ;  A.  7 ;  scales 
"6-41-4;  teeth  1,  4-4,  1,  or  1,  4-4,  0,  sometimes  4-4.  L.  G-0  inches. 
Pennsylvania  to  the  Great  Basin  of  Utah  and  southward;  everywhere 
•  abundant.  The  most  widely  diffused  of  our  CyprinicUe.  Western  speci- 
'inens  usually  have  the  teeth  in  two  rows. 

{Semoiilua  biguitatua  Kirtland,  Bost.  Journ.  Nat.  Hist.  1840,  iii,  344 ;  Cope,  Cypr. 
Penn.  1866,  360;  Giinther,  vii,  178:  Kocomia  n4!braaoeima  and  tN^oconia  bellkua  Girard, 
Proc.  Acad.  Nat.  Sci.  Phi  la.  1856,  213:  Ceratichthya  oyclotia  and  atigmaticua  Cope,  Proo. 
Acad.  Nat.  Sci.  Phila.  1864,  277,^78:  Ceratichthya  cyclotia  GMntheTy  vii,  178:  Ceratioh- 
4hya  atiymatioua  GUnther,  vii,  179.) 

997.  €•  microposon  Cope. 

Body  modemtely  stout.  Head  much  as  in  Minnilus  comutuSj  broad, 
the  muzzle  obtuse,  the  profile  rounded,  descending.  Mouth  slightly 
oblique,  its  angle  opposite  front  of  the  orbit.  Eye  3J  in  head.  Barbel 
^ninate.    Caudal  peduncle  slender.    Yellowish  brown,  with  brown  ver- 
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tebral  baDd  ;  a  brown  lateral  shade.  Head  3 J ;  depth  4^.  D.  8 ;  A.  7 ; 
scales  6-40-3 ;  teeth  4-4.  L.  3^  inches.  One  specimen  known,  from 
Ck>nestoga  liiver,  Pennsylvania.  Perhaps  a  variation  of  the  preceding. 
{Oope.) 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  277;  Giintber,  vii,  179.) 

39§.  €.  synimetrlcus  (Baird  <&.Girara)  J.  <&  Q. 

Body  elongate,  slender,  moderately  compressed,  not  elevated.  Head 
short,  rather  slender  and  pointed.  Mouth  small,  little  oblique,  the  lower 
jaw  included.  Eye  large,  anterior,  longer  than  snout,  3  in  head.  Bar- 
bel small,  but  evident.  Scales  small,  rather  loosely  imbricated.  Lat- 
eral line  strongly  decurved.  Dorsal  slightly  behind  ventrals.  Coloration 
pale ;  scales  dotted  with  black ;  cheeks  silvery.  Head  4| ;  depth  6.  D. 
8 ;  A.  8 ;  scales  9-58-4 ;  teeth  4-4,  without  grinding  surface.  L.  6  inches. 
Rivers  of  California. 

(Pogonicfithys  (rymmetricus  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 136 :  LeucoaomuB^ 
aymmetricuM  Glinther,  vii,  267.) 

**  Species  of  small  size,  with  the  mouth  subiuforior  and  horizontal ;  the  dorsal  fin  in- 
ticrted  slightly  in  front  of  the  ventrals,  and  the  scales  generally  large  and 
silvery.     { Hybopais  Ag^Bsiz,*) 
6.  Teeth  two-rowed. 

329.  €.  rumiuffi  Gunther. 

Barbels  minute.  Eye  entirely  in  the  anterior  half  of  the  length  of  the 
head,  and  nearly  as  long  as  the  snout,  which  is  obtuse,  rounded,  convex* 
the  mouth  being  subinferior.  Interorbital  space  convex,  as  wide  as  the 
orbit.  Suborbital  ring  extremely  narrow.  Origin  of  dorsal  fin  a  little 
behind  ventrals,  somewhat  nearer  root  of  caudal  than  end  of  snout. 
Pectorals  not  reaching  ventrals.  A  grayish  silvery  band  from  gill- 
opening  to  the  root  of  caudal,  where  it  terminates  in  a  black  spot. 
Head  4} ;  body  5.  D.  8 ;  A.  8 ;  scales  6-45-6 ;  teeth  one-rowed  I 
L.  ;3J  inches.     (Oiinther,)    "  California"! 

(Gunther.  vii.  177.) 
830*  C*  Inecns  Jordan. 

•Body  elongate,  compressed,  the  back  somewhat  elevated  from  the  oc- 
ciput to  the  base  of  dorsal,  thence  rapidly  declined  to  the  long  and 
slender  caudal  x)eduncle.  Head  short,  compressed,  the  cheeks  nearly 
vertical.  Interorbital  space  rather  broad  and  flat,  somewhat  grooved. 
Eye  very  large,  circular,  high  up,  ])laced  nearly  midway  of  the  length 
of  the  head,  its  diameter  jibout  ec^ual  to  the  length  of  the  snout  and 


•  Agaasiz,  Auier.  J(»iini.  S<ri.  Arts.  18r/4,  3r>rJ :  type  Jlyboptdti  graeilutA*^.    (t flof,  gibbousi 
AiVT;  face.) 
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scarcely  greater  than  the  width  of  the  iuterorbital  space.  Preorbital 
bone  large,  oblong,  conspicuous,  and  silvery.  Mouth  rather  small,  hor- 
izontal, the  lower  jaw  included,  the  edge  of  the  premaxillary  below  the 
level  of  the  eye,  the  maxillary  not  reaching  to  the  vertical  from  the 
iront  of  the  orbit.  Barbel  quite  small.  Snout  boldly  and  abruptly  de- 
curved  much  as  in  0.  amhlopSj  the  tip  of  the  snout  thickened,  forming  a 
sort  of  pad.  Lateral  line  decurved.  libws  x)f  scales  along  the  back 
converging  behind  the  dorsal  where  the  upper  series  run  out,  as  in 
Minnilus  cornutus.  Fins  rather  higher  and  more  falcate  than  in  0. 
biguttatus.  The  dorsal  fin  inserted  well  forward,  over  ventrals.  Pec- 
toral fins  pointed,  not  reaching  ventrals,  ventrals  not  reaching  vent. 
Teeth  4-4,  hooked,  without  grinding  surface.  Translucent  greenish 
above;  sides  and  below  brilliantly  silvery;  cheeks  and  opercles  with  a 
bright  silvery  lustre;  fins  plain ;  a  slight  plumbeous  lateral  shade.  Head 
4J;  depth  4.     D.  8;  A.  8;  scales  5-42-4.     L.  5  inches.     Falls  of  the  Ohio. 

(Jordan,  Proc.  U.  S.  Nat.  Miia.  1870,  238.) 
331*  €.  amblops  (Hat.)  Grd.—SUvcr  Chub. 

Body  rather  slender,  somewhat  heav^y  anteriorly,  not  much  com- 
l)ressed.  Head  large,  somewhat  flattened  and  broad  above.  Bye  very 
large,  longer  than  snout  and  longer  than  iuterorbital  space,  3  in  head. 
Mouth  horizontal,  subinferior,  and  rather  small.  Muzzle  bluntly  de 
curved.  Upper  lip  below  level  of  orbit,  maxillary  not  reaching  the  line 
of  the  front  of  the  orbit.  Barbel  evident.  Fins  moderate.  Lateral 
line  somewhat  decurved.  Sixteen  scales  before  dorsal;  Color  translu 
cent  greenish  above ;  scales  somewhat  dark-edged ;  sides  with  a  bright 
silvery  band,  which  overlies  dark  pigtnent,  so  that  sometimes  a  plumbe- 
ous or  even  blackish  band  ai)pears ;  a  dark  band  through  eye  around 
snout;  males  v/ithout  tubercles  or  red  coloration.  Head  4;  depth  5. 
D.  8;  A.  7  ;  scales  5-38-4;  teeth  1,  4-4,  1.  L.  2-4  inches.  Ohio  Valley 
and  southward.  Southern  specimens  (var.  wineheUi)  have  the  head 
narrower  and  the  barbel  rather  shorter. 

{lintUus  amblops  Rat*.  Ichth.  Oh.  1820,  f)!:  ?  Ihibopnia  (jracUiH  Agassiz.  Aiiicr.  .luiirn. 
Sci.  yVrts,  1854,358:  Gobio  lurnalis  t^uiV  Ilybopsis  winchtlli  Grd.  Proc.  Acad.  Nat.  Sci. 
Phila.  1850,  188,  *2U :  Ciralk'hthyn  hyalinna  Cope,  Jourij.  Acad.  Nat.  Sci.  1809,  2:56: 
Ceraiichthys  hyaliiiu>i  Gilnthf'T,  vii,  17'J :  Nowmia  amblopa  Jordniij  Ann.  Lye.  Nat.  Hist. 
N.  Y.  187C,  328.) 

332.  €.  riibrifrons  Jordau. 

General  form  of  the  i)roceding.  llea^l  long,  narrower  than  in  the  pre- 
43ediiig,  longer  than  in  t  Ik*  next.  Eye  moderate,  •3J-3J  in  bead,  wider  than 
the  iuterorbital  space.     -Mouth  smaller,  inferior,  overliung  by  the  bluntly 
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decurved  but  not  very  broad  muzzle.  Barbels  quite  long  and  distinct. 
Thirteen  scales  in  front  of  the  dorsal.  Fins  well  developed ;  the  first 
developed  rays  of  the  dorsal  about  twice  the  height  of  the  last.  Pale 
olivaceous;  sides  with  a  plumbeous  silvery  band,  in  some  specimens 
forming  a  stripe  through  eye  and  snout,  and  a  dark  spot  at  base  of 
caudal;  cheeks  silvery;  snout  in  males  red,  with  numerous  dust-like 
tubercles ;  specimens  in  high  spring  coloration  l»ave  the  fins  largely  red. 
Head  4 ;  depth  5.  D.  8 ;  A.  7 ;  scales  5-30-3 ;  teeth  1,  4-4,  0.  L.  3 
inches.    Basin  of  the  Altamaha,  Georgia. 

(XooomU  rubri/rona  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  3;W.) 

333.  €.  hypsinotas  Cope. 

Body  much  stouter,  more  elevated,  and  more  compressed  than  in  the 
preceding.  Head  short,  broad  above,  much  smaller  and  more  conical 
than  in  the  preceding.  Outline  of  back  rather  abruptly  declining  behind 
front  of  dorsal  fin,  so  that  the  base  of  the  fin  is  oblique.  Mouth  inferior, 
horizoutiil,  small,  the  maxillary  reaching  the  line  of  the  orbit.  Barbels 
^mall.  Eye  small,  3^  in  head.  Color  silvery,  with  a  double  series  of 
bliick  specks  along  the  lateral  line,  and  a  lateral  band  of  dusted  black- 
jsh,  which  passes  through  eye  and  snout;  males  with  the  fins  bright 
led,  and  the  body  with  a  deep  violet  lustre,  as  in  Mmnilus  rubricroceus. 
Head  3J;  depth  4.  D.  8;  A.  8;  scales  5-40-3;  teeth  1,  4-4,  1.  L.  3 
inches.     Santee  Basin,  in  North  Carolina  and  South  Carolina. 

(CoiHj,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  458;  Jordan  &  Brayton,  Bull.  U.  S.  Nat. 
Mu8.  xii,  1878,  2.').  Ceratichthys  hptoccphalus  Grd.  Proc.  Acad.  Nat.  8ci.  Phila.  1856, 
213,  from  Salem,  N.  C,  may  1x3  the  same,  but  the  description  is  wholly  insuffieicnt  for 
d  ct'Cr  mi  nation. ) 

bb.  Toeth  one-row«d. 

3:14.  €.  dissiinilis  (Kirtlaml)  Coiiv.— Spotted  Shiner. 

Body  long  and  slender,  little  compressed,  with  long  caudal  peduncle. 
Head  long,  rather  flat  above,  the  snout  somewhat  bluntly  decurved,  pro- 
jecting a  little  beyond  the  rather  small,  horizontal  mouth  ;  lower  jaw 
included;  both  jaws  with  the  skin  hard  in  front,  forming  a  sort  of  lip 
latenilly.  Barbel  considerably  shorter  than  pupil,  maxillary  not  reach- 
ing nearly  to  orbit.  Eye  very  large,  high  up,  somewhat  directed  up- 
ward, rather  behind  the  middle  of  the  head,  forming  more  than  one- 
third  the  length  of  the  head.  Opercle  small.  Dorsal  rather  large,  its 
posterior  border  oblique;  anal  small;  caudal  well  forked;  pectoral 
rather  fong.  Scales  rather  large,  22  in  front  of  dorsal.  Later.d  line 
nearly  straight.  Olivaceous  ;  sides  silvery,  with  a  bluish  lateral  band, 
%¥hich  is  widened  into  several  dusky  spots,  form(Ml  by  <lark  ]>unctulationS| 
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and  most  distinct  post<3ri<)rly ;  a  dusky  band  on  head,  through  eyes  and 
snout;  fins  phiin.  Head  4^;  depth  5^.  D.  8;  A.  7;  scales  6-47-5 ; 
teeth  4-4,  oiUm  with  slight  grinding  surface.  L.  5  inches.  Ohio  Val- 
ley and  tributaries  of  the  Great  Lakes. 

{Leuciactm  dissimilis  Kirtlaud,  Boat.  Jouru.  Nat.  Hist,  iii,  341,  1840:  Ccratidhthyt  dut- 
9imlli8  Cope,  Cypr.  Pcuu.  3l>7  :  Ciratichihys  dmimilis  Giiutber,  vii,  177.) 

83ft.  €•  sterletusi  Cope. 

Body  slender,  with  long  caudal  peduncle,  the  least  depth  of  which  is 
little  more  than  a  third  of  the  greatest  depth  of  the  body.  Head  long 
and  slender,  the  muzzle  much  projecting  and  broadly  rounded.  Mouth 
moderate,  iuferior,  the  maxillary  not  reaching  the  front  of  orbit.  Bar- 
bels conspicuous.  Eye  moderate,  4A  in  head.  Fins  rather  long,  the 
caudal  deeply  fork(*(L  Color  silvery;  sides  with  a  few  dusky  sciiles; 
forehead  pink  in  the  males,  as  in  C.  riihrifrons.  Head  4;  depth  4§.  D. 
8;  A.  7;  scales  (>-30-5 :  teeth  4-4.     Kio  Grande,  in  New  Mexico.    {Cope.) 

(Cope,  Zool.  WbeilorV  Expl.  W.  WKh  Mer.  v,  G5-2,  1876.) 
836.  C.  aestivalis  (<;rd. )  Cope. 

He^  contained  about  4^  times  in  the  total  length.  Differs  from  O, 
gelidus  and  G,  vcnutlk^  its  American  congeners,  by  a  rather  compressed 
body,  elevated  aii<l  arched  ujion  its  middle  region,  and  tapering  rapidly 
towards  the  peduucle  of  the  tail.  The  snout  is  more  protruding  than 
in  G,  (jelidm,  the  eye  larger,  and  the  ventral  fins  inserted  somewhat 
more  forwards.  The  scales  are  also  larger  (about  3G  in  the  lateral  line 
in  the  figure),  deeper  than  long,  anteriorly  subtruncated  and  posteriorly 
rounded,  with  radiating  furrows  upon  the  latter  section  only.  D.  I,  8; 
A.  1,  7,  etc.  The  color  is  yellowish  brown,  somewhat  lighter  beneath 
than  above,  with  a  silvery  strejik  along  the  middle  of  the  flanks.  Rio 
ISan  Juan,  Cadareita,  New  Leon.  ( GiranL)  (Of  course  these  little  fishes 
have  no  intimate  relation  with  the  European  genus  GobiOj  which  is  an 
ally  of  i^eniotilu^j  with  the  teeth  3,  5-5,  3,  and  the  barbel  lateral  and 
very  long.) 

{Gobio  avi/irti/i*  Giranl,  Proc.  Acad.  Nat.  Sci.  Phihi.  1856,  1S9.) 
837.  €•  seiidus  (Grd.)  Jor. 

Body  very  slender,  not  elevated.  Head  slender  and  elongate,  the 
snout  prominent  and  tapering.  Eye  small,  rather  high,  4  in  head. 
Mouth  small,  subterminal,  the  maxillary  not  extending  to  the  eye. 
Fins  large.  Lateral  line  decurved.  Sondes  rather  large.  Coloration 
silvery;  a  dusty  lateral  streak,  and  a  blackish  spot  at  base  of  caudal. 
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Head  3f ;  depth  5.J.    D.  8;  A.  8;  Lat.  1.  44.    L.  2  inches.    Milk  River,. 
MontaDa.    (CHrard.) 

(Gobio  gelidM  Grd.  Proc.  Acad.  Nat.  Sri.  Phila.  1856, 188,  and  U.  8.  Pac.  E.  R.  8urv» 
248.) 

*"**  Species  of  small  size,  with  the  mouth  subiuferior  and  horizontal,  with  thiokened 
lips;  the  dorsal  fin  inserted  slightly  behind  the  ventrals,  usually  with  a  black 
blotch  on  its  last  rays;  scales  rath(T  large,  silvery. 

838.  €•  labrosus  Cope. 

Body  slender,  little  compressed,  the  back  not  elevated.  Head  long, 
gently  decurved  to  the  muzzle,  which  scarcely  overhangs  the  month* 
Mouth  entirely  horizontal,  the  maxillary  reaching  the  orbit.  Eye  3^  in 
head.  Dorsal  inserted  slightly  behind  origin  of  ventrals  (not  directly 
over,  as  stated  in  original  description).  Lips  thickened.  Barbels  very 
long.  Color  silvery;  sides  sometimes  with  vague,  dusty  cross-bars^ 
Head  4^-,  depth  5 J.  D.  8;  A.  8;  scales  6-34-4;  teeth  1,  4-4, 1.  L.  2^ 
inches.    Catawba  River,  North  Carolina.    (Cope.) 

(Cope,  Pror.  Amor.  Phil.  See.  Phila.  1870,  458.) 
889.  C.  zanemas  Jordan  &,  Brayton. 

Body  long  and  slender,  little  compressed.  Head  rather  long,  narrow, 
and  pointed,  very  slender  in  young  specimens,  stouter  in  adults.  Snout 
decurved  in  profile,  an  angle  in  front  of  the  nostrils  Muzzle  long,  over- 
hanging the  large  mouth.  Lips  much  thickened,  the  lower  with  a  con- 
spicuous internal  liiuge  of  papillae.  Barbels  extremely  long,  longer 
than  in  any  other  of  our  Gyprinidce^  their  length  more  than  half  the 
diameter  of  the  eye.  Bye  moderate,  nearly  median,  3J  in  head.  Scales 
moderate,  closely  imbricated,  10  in  front  of  dorsal.  Lateral  line  slightly 
decurved  anteriorly.  Fins  rather  small.  Caudal  deeply  forked,  its  pe- 
duncle long  and  slender.  Coloration  pale;  a  small,  round  black  spot  at 
base  of  caudal ;  dorsal  scales  dark-edged ;  a  dark  lateral  streak,  obso- 
lete anteriorly;  large  specimens  with  a  large  dark  patch  on  the  last 
rays  of  the  dorsal,  as  in  Gliola  analostana;  base  of  the  caudal  with  dark 
points;  males  in  spring  with  the  head  and  neck  profusely  tuberculate 
and  the  fins  flushed  with  crimson.  Head  4J;  depth  4^.  D.  8;  A.  7j 
scales  5-40-3 ;  teeth  1, 4-4, 1.    L.  3  inches.    Saluda  Ei ver.  South  Carolina* 

(Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  25,  1878.) 
340.  C.  monachus  Cope. 

Body  slender,  somewhat  compressed,  not  much  elevated.  Head  long 
and  rather  slender,  flattish  above,  with  projecting  muzzle.  Mouth  in- 
ferior, horizontal,  small,  the  maxillary  not  reacliiiig  the  eye,  which  is- 
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rather  small,  4|  in  head.  Scales  rather  small.  Lateral  line  somewhat 
decurved.  Tweuty-four  scales  in  front  of  dorsal.  Fins  moderate.  Color 
light  olive;  a  metallic  vertebral  band;  sides  and  belly  silvery;  no  lateral 
band;  a  black  spot  at  base  of  caudal;  muzzle  dusky;  membrane  of 
upper  posterior  part  of  dorsal  fin  black.  Head  4;  depth  5 J.  D.  8;  A. 
8;  scales  8-56-4;  teeth  4-4.    L.  4  inches.    Tennessee  River. 

(Copo,  Joum.  Acad.  Nat.  Sci.  Phila.  1867,  227.) 

03.—COUJBS1US  Jordan. 

(Jordan,  Bull.  Hayden's  Geol.  Sur\'.  T«it.  iv,  785, 1878:  type  Nocomis  milneri  Jordan  = 
Leuoo8omu8  dissimilis  Grd. ) 

Body  elongate.  Head  normal,  not  depressed,  the  profile  convex. 
Mouth  terminal,  normal,  a  well-developed  barbel  at  the  posterior  end 
of  the  maxillary.  Teeth  2,  4-4,  2,  hooked,  without  grinding  surface. 
Scales  rather  small.  Lateral  line  continuous.  Dorsal  fin  over  or 
slightly  behind  ventrals;  anal  basis  short  Size  rather  large.  (Dedi- 
cated to  Elliott  Cones.) 

*  Scales  small,  60-70  in  the  coui-sc  of  the  lateral  line. 

t  About  thirty  scales  in  a  transverse  series  from  dorsal  to  ventrals. 

841.  C.  sqiuamileiitiis  (CopiO  Jor. 

Form  stout,  profile  nearly  plain.  Muzzle  not  prominent.  Mouth 
horizontal,  the  maxillary  not  reaching  the  orbit.  Eye  rather  small,  4| 
in  head,  shorter  than  snout.  Isthmus  wide.  Barbel  quite  small.  Dor- 
Bid  fin  slightly  in  advance  ol'  ventrals,  behind  middle  of  the  body. 
Sondes  quite  small.  Olivaceous  above;  sides  silvery;  a  lateral  band  of 
dark  punctulations.  Fins  plain.  Head  3J ;  depth  5.  D.  8;  A.  7;  scales 
17-66-14;  teeth  2,4-4,  1.  Henry's  Fork  of  Green  River,  Wyoming. 
(Cope,) 

{Ceratichthys  Hquamilcntua  Cope,  Haydon's  (t«.'o1.  Siirv.  Wyom.  1870,  442, 1872.) 

ft  About  20  scales  in  a  transvorso  series  from  dorsal  to  ventrals.  • 

349.  C.  dissimilis  (Grd.)  Jor. 

Form  of  Semotilm  corporah'Sj  but  more  elongate  and  less  compresse^l. 
Head  flattish  above,  the  snout  broad,  projecting  over  the  large,  oblique 
mouth,  maxillary  reaching  front  of  eye.  Barbel  very  evident.  Eye 
large,  as  long  as  snout,  about  4  in  head,  IJ  in  interorbital  space.  ScaUy* 
small,  crowded  forwards,  those  on  the  back  snialler.  Dorsal  fin  begin- 
ning over  last  ray  of  ventrals.  Dusky  above;  sides  somewhat  silvery; 
an  obscure  dusky  band  through  eye  around  snout;  lius  plain.     Head  4.^ ; 
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depth  ^.    D.  8;  A.  8;  scales  11-68-7 ;  teeth  2,  4-4,  2.     L.  6  inches. 
Lake  Superior  to  Upper  Missouri  region ;  probably  abundant. 

(t  Oobio  plumheun  Agassiz,  Lake  Superior,  366:  Leuooaomus  dianmilU  Giiard,  Proo. 
Acad.  Nat.  Sci.  Phila.  1856,  189,  and  U.  S.  Pac.  R.  R.  Surv.  x,  250 :  Nooomia  milneri 
Jordau,  Bull.  l^.  S.  Nat.  Mns.  x,  64,  1870 ;  Jordan,  Bull.  Hayden's  Ghiol.  Surv.  Terr, 

iv.  784,  187c».) 

343.  €•  prosthemius  (Cope)  Jor. 

Body  fusiform,  rather  slender.  Head  small,  the  muzzle  abruptly  de- 
sceudinj]^.  Mouth  rather  small,  somewhat  oblique,  the  maxillary  not 
reaching  to  the  orbit.  Eye  4  in  head.  First  ray  of  dorsal  opposite  ven- 
trals.  Color  dusky;  a  plumbeous  lat>oral  baud;  white  below ;  fins  plain. 
Head  5;  depth  5.  D.  8;  A.  7;  scales  11-03-8,  somewhat  crowded 
anteriorly;  teeth  2,  4-4,  2.     L.  6  inches.     Upper  Great  Lakes. 

(Ceratwhthtfs  proathemiits  Cope,  Cypr.  Peuu.  18<>6,  -Wo:  Ceratiohthys  plumbeua  GUn- 
ther.  vii,  442.) 

*•  Scales  rather  large,  a1>out  .50  in  the  lateral  lino  and  10  in  a  transverse  series.- 

344.  C  pliysig^natlius  (Cope)  Jor. 

Body  slender,  the  caudal  peduncle  stout.  Head  wide  and  depressed. 
Dorsal  outline  little  arched,  the  profile  descending  steejily  to  the  lip. 
Lower  jaw  iucluded,  maxillary  reaching  anterior  boi*der  of  orbit.  Bar- 
bels well  developed.  Eye  J§  in  head,  IJ  in  muzzle.  Twenty -three  rows 
of  scales  in  front  of  dorsal.  Dorsal  fin  inserted  in  front  of  ventrals. 
Olivaceous  above,  white  l>elow ;  a  plumbeous  lateral  band  ;  fins  plain. 
Head3§;  depths.  D.S;  A.  8;  scales 5-49-4 ;  teeth  2,  4-4, 2.  Arkansas 
River  at  Pueblo.     {Cope.) 

{CeralwhthyH  physignaihMM  Cope,  Wheeler's  Expl.  W.  100th  Mer.  v,  651,  1876.) 

94.-PJL4TrOOB10  Gill. 
Flat-headed  Chubs, 

m 

(<iill,  Proc.  Bo8t.  8oc.  Nat.  Hist.  IHOl :  typi^  Pogonichthyn  communtH  Grd.) 

Body  rather  elongate,  somewhat  compressed.  Head  rather  short, 
broad  and  depressed  above.  Mouth  normal,  rather  large,  subter- 
ininal,  with  a  well- developed  barbel  at  its  angle,  at  the  extremity  of 
the  maxillary.  Scales  large.  Lateral  line  continuous.  Dorsal  in- 
serted anteriorly,  rather  in  front  of  the  ventrals.  Teeth  2,  4-4,  2,  with 
rather  narrow  grinding  surface.  Size  large.  (-Aarv?,  broad ;  Latin 
(jfolno,  a  gudgeon ;  the  broad,  fiat  head  resembling  the  head  of  a  Gila.) 

34ft.  P.  gracilis  (Rich.)  Gill  <&  Jot.— Flat-headed  Chub. 

Body  rather  elongate,  souK^what  compressed,  little  elevated.  Head 
small  and  short,  it«  upper  surface  very  broa<l  and  depressed,  the  inter- 


220      CONTRIBUTIONS   TO   NORTH   AMERICAN    ICHTHYOLOGY IV. 

orbital  width  being  nearly  half  the  length  of  the  head.  Mouth  rather 
large,  slightly  oblique,  the  ujiper  lip  on  the  level  of  the  lower  part  of  the 
eye,  the  maxillary  reaching  the  line  of  the  front  of  the  eye,  the  upper  jaw 
very  protractile,  the  lower  jaw  included.  Eye  small,  rather  high  up 
and  anterior,  6  in  heswl.  Fius  rather  large ;  dorsal  in  advance  of  the 
middle  of  the  body;  caudal  peduncle  rather  stout.  Scales  large  and 
silvery;  lateral  line  decurved;  23  s(;ales  in  front  of  dorsal.  Coloration 
pale;  ba<5k  bluish;  sides  and  below  silvery;  head  mostly  white;  fins 
pale.  Head  ^ ;  depth  43.  1).  8 ;  A.  8 ;  scales  0-50-5 ;  teeth  2,  4-4,  2. 
L.  12  inches.  Rocky  Mountain  region  from  the  Kansas  and  Yellow- 
stone Rivers  to  the  Sa«katchawan ;  abundant. 

{Cyprintis  (Leucincas)  (jracili^y  Rich,  Fauna  Bor.-Aiiier.  Pise.  18i3G,  120:  I*ogonichthyi 
communis  Grd.  Proc.  Acad.  Nat.  S(*i.  Phila.  1856,  188,  aad  U.  S.  Pac.  R.  R.  Surv.  x, 
247:  Pogonichthya  cvmmunia  Gill,  Ichth.  Captain  Simpson's  Snrv.  408:  Pogonichthys  {Pla- 
tygobia)  guIoneUufi  Cope,  Proc.  Acail.  Nat.  Sci.  Phila.  1864,  277:  Leuciacus  gracilU  GUn- 
ther,  vii,  240:  Leui^ysomun  vommutm  and  gtdonvUus  Giinthor,  vii,  207,  268.) 

316.  P.  pallidus  Forbes,  sp.  nov. 

"The  depth  is  contained  4§  times  in  length,  and  the  head  4.  The  eye 
equals  the  snout,  and  enters  length  of  head  3J  times  and  the  interor- 
bital  space  twice.  The  hcjui  is  flat  above  and  the  snout  overhangs  the 
mouth,  which  is  large  aud  wide,  with  a  maxillary  barbel  about  one-third 
as  long  as  the  eye.  The  mandible  reaches  a  vertical  line  drawn  through 
the  middle  of  the  iris  in  front.  The  greatest  depth  of  the  head  enters 
its  length  1 J  times.  The  scales  are  6-55-5,  with  22  rows  before  dorsal, 
where  they  are  much  smaller  than  elsewhere.  The  lateral  line  is  straight, 
except  for  a  few  scales  in  front.  The  pectoral  fins  are  large  and  pointed, 
reaching  the  ventrals,  and  the  latter  attain  the  vent.  The  front  of  the 
dorsal  is  situated  a  trifle  before  the  ventrals  and  a  little  nearer  snout 
than  caudal.  D.  8;  A.  8.  The  color  in  alcohol  is  plain,  with  tt 
plumbeous  lustre  along  sides,  aud  traces  of  a  dusky  lateral  stripe  behind 
dorsal.  The  pharyngeal  teeth  are  stout,  2,  4-4,  2,  hooked,  with  masti- 
catory surface.  L.  2J  inches.  C)ne  specimen  from  the  Ohio  River  at 
Cairo,  probably  adult,  as  the  snout  is  tuberculate."    {Forbes,  MSS.) 

0<(.— SEmOTlJLUS  Ratiuebque. 

Chubs. 
(Leuooaomub  lleckel ;  Chilonemus  Baird.) 

(Rafinesque,  Ichth.  Oh.  4l»,  IH-JO:    lypr  Svmotlhtff  dormlis  Raf.  =  C^pHniw  corporalis 
Mitch.) 

Body  robust.  Head  large.  Mouth  terminal,  the  upi)er  jaw  pro- 
tractile, a  small  barbel  on  the  maxillary  just  above  its  extremity.     In. 
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testinal  canal  short.  Teeth  2,  5-4,  2,  hooked,  without  masticatory  sur- 
face. Scales  moderate.  Lateral  line  continuous.  Dorsal  more  or  less 
posterior  to  ventmls.  Anal  biisis  short.  Species  of  large  size,  differing 
from  Squalins  in  the  presence  of  a  maxillary  barbel.  (<r7>a,  banner — 
t.  e.y  dorsal  fin ;  the  second  part  of  the  word  was  elsewhere  used  by 
Rafinesque  to  mean  "spotted". 

•  Insertion  of  donial  fin  evidently  bebiml  vontniLs  and  notably  behind  tbe  middle  of 
tbe  body ;  scales  reduced  in  sizt^  and  mach  crowded  anteriorly ;  a  black  spot 
at  base  of  dorsal  in  front.     {Semotilus.) 

347*  S.  corporalis  (Mitcb.)  Putn.— Chub ;  Horned  Daoe, 

Body  stout,  the  dorsal  outline  arched  in  front  of  the  dorsal,  the  body 
tapering  backward  from  a  point  considerably  in  advance  of  the  dofsal, 
so  that  the  base  of  that  fin  is  oblique.  Head  large  and  heavy,  broad 
and  rounded  above.  Snout  broad.  Mouth  broad,  oblique,  the  lower 
jaw  slightly  included,  tlie  upper  lip  just  below  the  level  of  the  pupil, 
tbe  maxillary  barely  reaching  the  front  of  the  pupil ;  maxillary  bar- 
bel small,  not  evident  in  specimens  of  h»ss  than  2  or  3  inches  in 
length.  Eye  rather  small,  about  5  in  head.  Scales  sm<all,  considerably 
crowded  and  reduced  anteriorly,  about  30  series  in  front  of  the  dorsal 
fin.  Lateral  line  considerably  decurved.  Fins  small ;  the  dorsal  well 
behind  ventrals,  its  last  ray  well  in  advance  of  the  base  of  anal.  Color 
dusky  bluish  above ;  sides  with  a  vague  dusky  band,  black  in  the  young, 
disappearing  in  the  adult;  belly  creamy,  rosy-tinted  in  tbe  males  la 
spring ;  dorsal  fin  always  with  a  conspicuous  black  spot  at  the  base  in 
front,  which  is  bordered  with  red  hi  the  male;  a  dark  vertebral  line; 
scales  everywhere  edged  with  dark  punctulations ;  a  dusky  bar  behind 
opercle ;  males  with  the  snout  coarsely  tuberculate  in  spring.  Head  3J ; 
depth  4.  D.  7  ;  A.  8 ;  scales  9-58-G  [those  in  the  lateral  line  varying 
from  52  (f  var.  palliduSy  Alabama  to  Arkansas)  to  upwards  of  ij^\ ;  teeth. 
2,  5-4,  2.  L.  10  inches.  Western  Massachusetts  to  Georgia  and  Upper 
Missouri ;  everywhere  very  abundant,  ascending  small  streams. 

(Cyprinua  oorporalis  and  atroniaculatus  Mitcliill,  Amer.  Month.  Mag.  ii,  324:  SemolUuM 

dorsalis  and  ccphalus  Rafincsqnc,  Ichth.  Oh.  49 :  Leuciscus  iris  and  etareri  Cav.  A  Yal. 
xvii:  Semotilus  corporalia  Copo,  Cypr.  Penn.  363:  Leuoosomus  corporalia  GUnther,  vii, 
269:  Leucosomus  pallidus  (Lat.  1.  52),  LeucoBomus  incrasaatuB  (Lat.  I.  64),  SemoUlu9 
macrocephaluB,  and  Semotilus  apeciosus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  251, 
252,  204.) 

848.  S.  tborcauiaiiuft  Jordan. 

Body  short  and  rather  stout,  abruptly  narrowed  behind  dorsal.  Head 
short  and  thick,  almost  round.    Mouth  large,  oblique,  the  jaws  equal. 
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Barbel  lateral,  well  developed.  Eye  small,  5  in  head.  Cheeks  swollen. 
Scales  larger  than  in  IS.  corporalis,  not  much  crowded  forward.  Lateral 
line  much  decurved.  Dorsal  ftn  entirely  behind  ventrals,  its  last  ray 
over  the  first  my  of  the  anal.  Fins  all  small.  Coloration  of  8.  corpo- 
ralis;  the  black  dorsal  spot  distinct.  Head  3^;  depth  4.  D.  8;  A.  7; 
scales  0-48-5;  teeth  2,  5-4,  2.     L.  4  inches.     Flint  River,  Georgia. 

(Jordan,  Bull.  U.  S.  Nat.  Mns.  x,  6.%  1877.) 

*•  Insertion  of  dorsal  fm  scarcely  bobind  ventrals ;  scales  nearly  equal  over  the  body; 
no  conspicuous  black  dorsal  spot.     (Leuoo^omus  Ueckel.) 

349.  8.  bnllaiis  (Raf.)  J ot,^ Fall-fish ;  Silver  Chnb, 

Body  oblong,  robust,  little  compressed.  Head  large,  convex,  the 
sniMLt  bluntly  conic.  Mouth  large,  terminal,  somewhat  oblique^  the 
lower  jaw  included ;  preraaxillary  below  the  level  of  the  eye,  the  max- 
illary barely  reaching  the  front  of  the  orbit.  Eye  moderate,  rather  high 
up  and  anterior,  4^  in  head.  Barbel  shorter  than  pupil,  not  evident  in 
young  specimens.  Scales  large,  22  in  front  of  dorsal,  not  crowded  an- 
teriorly. Dorsal  fin  slightly  behind  middle  of  body,  just  behind  ven- 
trals.  Fins  moderate.  Coloration  brilliant;  steel-blue  above;  sides 
and  belly  silvery ;  males  in  spring  with  the  belly  and  lower  fins  rosy  or 
crimson.  Head  4 ;  depth  4.  D.  8 ;  A.  8;  scales  8-45-4 ;  teeth  2, 5-4, 2. 
L.  18  inches.  Largest  of  our  Eastern  Cyprinidce.  Abundant  from 
Massachusetts  to  Virginia,  east  of  the  AUeghanies. 

(Ci^priitJM  5ii7ton>Rafinesque,  Amer.  Month.  Mag.  andCrlt.  Rev.  1817,  120:  LeucMOM 
argenteus  and  pulchellus  Storor,  Rept.  Fish.  Mass.  1839,90:  Chiloncmua  pulcMlusStorer^ 
Fish.  Mass.  286 :  Leucosomus  cataractus  Balrd :  Semotilua  rhotheua  Cope,  Cypr.  Penn.  3G2 : 
Leucoaamua  pulchellue  Giintlier,  vii,  2(58.) 

96.— SYmmETRURUS  Jordan. 

(Jordan,  Bull.  Hayden's  Geo).  Surv.  Terr,  iv,  788,  1878 :  type  Pogonichthys  argyreio9U$ 
/  Girard.) 

This  genus  differs  from  Pogonichthys  chiefly  in  the  caudal  fin,  which 
is  developed  as  in  Semotilns  and  other  related  genera,  the  two  lobes 
equal,  and  the  rudimentary  basal  rays  comparatively  few  and  small. 
The  presence  of  grinding  surface  on  the  teeth  and  the  position  of  the 
barbel  chiefly  distinguish  Symmetrurus  from  Semotilm,  {trofiiisTpoq^  sym- 
metrical ;  onpd^  tail.) 

SAO.  S.  ar§ryriosas  (Girard)  Jor. 

Body  elongated,  pretty  strongly  compressed.  Head  moderate,  con- 
siderably compressed,  the  snout  subconical.  Mouth  moderate,  nearly 
horizontal,  the  lower  jaw  included,  the  maxillary  reaching  the  front  of 
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the  eye.  Eye  large,  3^  in  head.  Scales  moderate,  very  silvery.  Lat- 
eral line  slightly  decarved.  Fids  rather  high.  Dorsal  fin  rather  in  ad- 
vance of  ventrals.  Caudal  tin  with  its  rndimentary  rays  few  and  little 
developed,  the  two  lobes  equal.  Brownish  above,  with  black  dots; 
sides  and  below  bright  silvery.  Head  4^.  D.  9 ;  A.  8 ;  Lat.  1. 60 ;  teeth 
2j  6-(4,  2).    L.  4  inches.     Presidio,  Oal. 

(Pogonichthifs  argyreiosus  Giranl,  Proc.  Acad.  Nat.  Sci.  Pbjla.  1854,  154 :  Leuco9omM9 
mrgyreiosua  Giiuthor,  vii,  267.) 

97.— POOONICHTHYS  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  130:  type  Pogonxohthys  incsquilohm  B.  & 
G.=  Leucisous  macrolepidotwi  Ayree. ) 

Body  elongate.  Head  small,  conical.  Mouth  moderate,  terminal, 
normal ;  maxillary  with  a  well- developed  barbel ;  premaxillaries  prot»c- 
tile.  Teeth  2,  4-5,  2,  or  2,  lj-5j  2,  hooked,  with  well-marked  grinding 
surface.  Scales  rather  large.  Lateral  line  continuous,  decurved.  Dor- 
sal fin  beginning  rather  in  advance  of  ventrals.  Anal  basis  short. 
Caudal  fin  with  its  rudimentary  rays  numerous  and  greatly  developed, 
supported  by  strong  apophyses  of  the  caudal  vertebrae,  the  upper  lobe 
of  the  fin  considerably  longer  than  the  lower.  Intestinal  canal  short ; 
peritoneum  brownish.    Species  of  large  size,    (nwj^wv,  beard ;  ixOh<;,  fish.) 

SAI.  P.  macrolepidotas  (Ay res)  Jov.SplU-tail 

Body  elongate,  somewhat  compressed,  the  back  a  little  elevated,  the 
form  somewhat  that  of  Cycleptus.  Head  short,  slender.  Mouth  mod- 
erate, nearly  horizontal,  the  maxillary  reaching  front  of  orbit;  lower 
jaw  included;  preorbital  longer  than  deep.  Eye  large,  4^  in  head; 
interorbital  spaee  convex.  Dorsal  fin  midway  of  the  body,  rather  in 
firont  of  the  ventrals.  Scales  rather  large,  moderately  imbricated.  Lat- 
eral line  decurved.  Fins  rather  large ;  upper  lobe  of  caudal  half  longer 
than  head.  Coloration  uniform,  somewhat  silvery.  Head  4^;  depth 
33.  D.  9;  A.  8;  scales  10-60-6;  Vert.  26  -f  15;  teeth  2,  5-^,  2.  L.  12 
inches.  Rivers  of  California.  Singularly  distinguished  from  our  other 
Gyprinidae  by  the  great  development  of  the  upper  lobe  of  the  caudal  and 
its  rudimentary  rays. 

{Pogonichihys  in(rquilohu8  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  136 
(August),  and  U.  8.  Pac.  R.  B.  Surv.  x,  245:  Leucosomua  incpquiJolfUB  GUnther,  vii,  271: 
Leuciscus  macrolepUlotus  Ayrcs,  Placer  Times  and  Transcript,  1854,  May  30 ;  Jordan, 
Proc.  U.  8.  Nat.  Mus.  1880,  326.) 

97  (&).  STYPODON  Garman. 

(GarmaD,  Bull.  Mus.  Conip.  Zool.  viii,  90, 1881 :  typo  Stypodon  signifer  Garm.) 

Body  oblong,  compressed,  covered  with  large,  deciduous  scales.  Lat- 
eral line  complete,  decurved.    Dorsal  and  anal  fins  short.    Mouth  small, 
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anterior ;  premaxillaries  protractile ;  fold  of  lower  lip  not  crossing  the 
symphysis ;  lower  jaw  trenchant,  without  homy  covering ;  no  barbels. 
Oill  rakers  short.  Pharyngeals  strong.  Teeth  3-3,  of  the  Mylochilus 
type,  more  or  loss  cylindrical,  with  rounded  grinding  surfaces,  posterior 
more  slender  and  subcorneal.    (<rT?>7roc,  stump ;  Sdtovj  tooth.) 

3ft9.  9.  sii^nifer  Garmau. 

Dorsal  and  ventral  outlines  similar.  Eye  large,  longer  than  snout. 
Mouth  oblique,  the  maxillary  not  reaching  front  of  eye.  Lower  jaw  the 
longer.  Pectorals  not  reaching  ventrals,  the  latter  to  anal.  Brown ; 
silvery  below ;  a  broad  brown  lateral  band,  bonlered  above  by  a  nar- 
row silvery  line.  Head  3§;  depth  3§.  D.  8;  A.  8;  scales  6-35-2; 
^<  teeth  3-3,  stout,  stump-like,  with  convex  summits."  Lago  de  Parras, 
an  isolated  lagoon  in  Coahuila,  Mexico.    {Oarman.) 

(Garman,  1.  o.  90.) 

98.— inrLOCHIJLUS  Agassiz. 

(MylooheiluB  Agassiz,  Amor.  Joum.  Sci.  Arts,  1855,  229:    type  Mylodheilus  lateraliB 
Agassiz  =  Leu&souM  caurmut  Rich.) 

Body  elongate,  not  elevated,  little  compressed.  Head  rather  short, 
conic,  somewhat  pointed.  Mouth  rather  small,  little  oblique,  the  lower 
jaw  included  \  maxillary  with  small  barbel  at  its  end ;  upper  jaw  pro- 
tractile. Scales  moderate  not  closely  imbricated.  Lateral  line  de- 
curved.  Dorsal  flu  beginning  nearly  opposite  ventrals.  Oaudal  fin  with 
the  rudimentary  rays  little  developed.  Anal  basis  short.  Intestinal 
canal  about  as  long  as  body.  Teeth  2,  5-6,  2,  or  2,  .')-4,  2,  two  or  three 
of  those  in  the  main  row  molar,  much  enlarged,  blunt  and  truncate 
above.  (A  third  deciduous  row  sometimes  present,  according  to  Oirard, 
in  this  genus  and  in  Mylopharodon;  we  have  seen  nothing  of  the  kind.) 
Size  large.    {fioXo^y  grinder;  x^^^^'^j  UpO 

8A3.  ]II.  caurinus  (Richanlson)  Grd. — Columbia  Chub, 

Eye  large,  shorter  than  snout,  5  in  head;  interorbital  space  broad, 
convex.  Mouth  horizontal  or  nearly  so,  the  maxillary  not  reaching  the 
firont  of  the  eye ;  suborbital  bones  wide;  preorbital  elongate.  Color 
dark  above;  sides  silvery,  a  dark  lateral  band;  below  this  a  pale 
stripe;  under  which  is  a  dark  stripe  which  extends  about  to  the  vent; 
fins  plain;  belly  and  pale  stripe  red  in  spring  males.  Head4|;  depth 
4J.    D.  8;  A.  8;  scales  13-70-10;  teeth  2, 5-^,  2.    L.  12  inches.    Streams 
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chiefly  west  of  the  Ciiscade  Eange,  from  GaJifomia  to  British  Columbia, 
often  entering  the  sea;  abondant. 

(CyprinuB  (Leuciscns)  caurinus  Richardaon,  Fanna  Bor.-Amer.  Fishes,  1636,  304:  My- 
looheilw  lattralUf  caurinusj  and  fraterculue  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  213-215: 
Leitco89tMi$  caurinus  GUnther,  vii,  270.) 

99.-]XI¥JLOPHARODON  Ayres. 

(Ay res,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  33:  type  Mtflopkarodon  rohustuB  Ayres  =  Gila 
conocephala  B.  &  G. ) 

Body  elongate.  Head  large,  pike-like,  the  upper  jaw  not  protrac- 
tile; no  barbel.  Teeth  2,  4-5,  2;  two  or  three  of  the  teeth  in  the  main 
row  molar,  truncate  or  bluntly  rounded  at  the  apex,  much  enlarged. 
Mouth  terminal,  rather  large,  with  thickened  lips.  Scales  rather  small. 
Lateral  line  continuous.  Dorsal  flu  inserted  behind  the  ventrals.  Anal 
basis  short.  Size  very  large.  This  genus  has  been  confounded  with 
MylochiluSj  from  which  it  differs  in  the  non-protractility  of  the  upper 
jaw.  (Shortened  from  Mylopharyngodon — fJLuXo(;j  grinder;  ^dpuy^j  pha- 
rynx ;  (jdwvy  tooth.) 

3<S4«  ]II.  Gonocepbalus  (Baird  &  Girard)  Grd. 

Body  elongate,  subfusiform,  compressed.  Head  broad  and  depressed, 
the  snout  tapering,  almost  wedge-shaped.  Mouth  horizontal,  the  jaws 
about  equal,  the  maxillary  extending  to  eye.  Eye  small,  about  7  in 
head,  2^  in  snout;  preorbital  elongate.  Interorbital  space  as  long  as 
maxillary,  3  in  head.  Scales  rather  small,  of  the  type  usual  in  the 
Pacific  coast  Cyprinidce.  Dorsal  fin  a  little  behind  ventrals.  Caudal 
fin  li  in  head ;  caudal  peduncle  very  long,  4J  in  length.  Color  dark, 
paler  below.  Head  3^;  depth  4j}.  D.  8;  A.  8;  scales  17-74-7.  L.  18 
inches.  Rivers  of  California.  Next  to  the  species  of  Ptychochilm  the 
largest  of  our  Cyprinidce. 

(Gila  conocephala  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  134:  Mylopharodon  ro- 
bustuB  Ayres,  Proc.  Cal.  Acad.  Nat.  Set.  1855, 33:  Mylopharodon  conocephaluB  androbustuB 
Grd.  U.  S.  Pac.  R.  R.  Surv.  x,  216;  GUntUer,  vii,  262.) 

100.— PTrCIIOCHlJLUS  Agassiz. 

{Pttfchockeilus  Agassiz,  Amer.  Journ.  Sci.  Arts,  1855,  229:  type  PtychockeiluB  gracilis 
Agassiz  =  LewABcuB  oregontnsis  Rich. ) 

Body  elongated,  little  elevated,  the  caudal  peduncle  not  contracted. 
Head  long,  slender,  pike-like.  Mouth  nearly  horizontal,  widely  cleft, 
the  maxillary  extending  to  below  the  eye,  the  upper  lip  rather  below 
the  level  of  the  eye,  the  lower  jaw  included  both  anteriorly  and  later- 
ally; no  barbel;  lips  thick.  Scales  small,  little  imbricated,  mostly 
BulL  Nat  Mus.  No.  16 15 
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longer  than  deep.  Lateral  line  decorved.  Dorsal  fin  well  back,  some- 
what behind  ventrals.  Anal  basis  short  Caudal  fin  strong,  its  rudi- 
mentary rays  not  greatly  developed.  Intestinal  canal  short.  Teeth  2, 
5-4,  2;  the  straight  limb  of  the  pharyngeal  bone  extremely  long  and 
slender,  its  teeth  wide  apart,  subconical,  scarcely  compressed,  and  but 
slightly  curved  at  tip,  the  hook  being  turned  in  the  direction  of  the 
angle  of  the  bone ;  no  trace  of  grinding  surface.  Fishes  of  very  large 
size,  reaching  a  length  of  more  than  4  feet,  the  largest  of  the  Leuciscine 
Cyprinid(B.  With  a  general  resemblance  to  Squalitis  and  Oila^  this  genus 
differ  strongly  in  the  form  of  the  pharyngeal  bones  and  teeth,  (^ruxij, 
fold;  ;^e?^0T,  lip;  the  skiM  of  the  month  behind  the  jaws  being  folded.) 

8Aft«  P.  oreiTonensis  (Rich.)  Grd.^Sacramento  '^Pike,'* 

Body  comparatively  robust,  with  stout  caudal  peduncle.  Mouth  large, 
the  maxillary  reaching  middle  of  the  eye.  Eye  small,  2^  in  snout,  7^ 
in  head ;  in  young  specimens  the  eye  is  proportionately  much  larger. 
Lateral  line  strongly  decurved,  much  nearer  belly  than  back.  Coloration 
olivaceous ;  the  fins  in  spring  with  red  or  orange ;  scales  thickly  punctate 
with  dark  dots.  Head  4 ;  depth  5.  D.  8;  A.  8;  scales  12-73-6  (13-79-9 
in  Columbia  Eiver  specimens);  teeth  2,  5-4,  2  (in  all  specimens  exam- 
ined; not  2,  5-5,  2,  nor  2,  4-4,  2).  L.  3-6  feet.  Rivers  of  the  Pacific 
slope,  chiefly  west  of  the  Sierra  Nevada.    Largest  of  our  Cyprinidm, 

(Cyprinus (L€uci8cu8)orfigonetiais  Richardson,  Fauna  Bor.-Amer.  iii,  305, 1836:  Ptycho- 
cheilus  graciUs  and  major  Agassiz,  Amer.  Jouru.  Set.  Arts,  1855,  229:  Gila  grand'u 
Ayres,  Proo.  Cal.  Acad.  Nat.  Soi.  1854,  18:  Ptychooheilus  oregonenait  and  grandia 
Girard,  U.  S.  Pac.  R.  R.  Sorv.  Fish.  298-300:  LeuoUcua  grandis  and  oregonenaU  Giin- 
ther,  vii,  239.) 

3A6.  P.  rapax  Ord. 

Body  shorter  and  deeper  than  in  PL  oregonensis.  Head  similar,  rather 
more  depressed  above.  Mouth  large,  the  maxillary  reaching  middle  of 
eye.  Lateral  line  moderately  decurved,  passing  along  the  median  line 
of  the  body  between  dorsal  and  ventrals.  Dorsal  inserted  but  little  be- 
hind ventrals.  Coloration  dark;  the  sides  somewhat  clouded;  fins 
plain.  Head  3§;  depth  4§.  D.  9;  A.  8;  Lat.  1.  78.  L.  12  inches. 
Monterey,  California.    Perhaps  not  distinct  from  the  foregoing. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  209,  and  U.  8.  Pac.  R.  R.  Surv.  x,  300.) 

9M.  P.  harfordi  Jor.  &  Gilb. 

Form  of  P.  oregonensisy  but  more  slender,  the  lateral  line  similarly 
much  decurved.  Scales  much  smaller  than  in  P.  oreganemis.  Caudal  less 
deeply  forked,  the  pectoral  longer,  reaching  i  to  ventrals.    Head  4; 
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depth  5f.    D.  8;  A.  7;  scales  17-90-9;  teeth  2,  5-4,  2.    L.  30  inches. 
Sacramento  Biver,  with  P.  oreganensisy  but  less  common  in  the  markets. 

(Jordan  &.  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1881.) 
3A8.  P.  lucins  Gid.— Colonulo  *'Pike*\ 

Body  slender,  elongate,  with  long,  slender,  depressed  head ;  the  form 
and  general  appearance  being  that  ofPt.  oregonensis.  Maxillary  reaching 
past  anterior  margin  of  the  eye.  Eye  small,  2^  in  snout,  7  in  head. 
Lateral  line  very  strongly  decurved.  Fins  low,  the  dorsal  evidently 
behind  ventrals.  Scales  very  small.  Coloration  plain,  darker  above. 
Head  3J;  depth  5 J.  D.9;  A.  9;  Lat.  1. 104;  teeth  2, 4-6,  2.  Colorado 
Biver;  abundant. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  209,  and  U.  S.  Mex.  Bound.  Sarv.  Ichth. 
65.) 

101.— OIJLA  Baird  &  Girard. 
(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  363:  type  Gila  robusta  B.  &  G.) 

Body  elongate,  little  compressed,  the  back  arched,  especially  in  the 
adult;  the  caudal  peduncle  typically  extremely  long,  slender,  con- 
tracted, much  narrower  than  the  base  of  the  caudal  fin,  which  is  widely 
forked,  with  its  basal  fulcra  very  much  developed.  Head  in  typical  spe- 
cies broad,  depressed,  its  profile  concave.  Mouth  large,  horizontal,  and 
overlapped  by  the  broad  snout.  Dorsal  fin  behind  the  middle  of  the 
body,  slightly  behind  ventrals.  Anal  basis  short.  Intestinal  canal  short . 
Scales  very  small,  little  imbricated,  sometimes  scarcely  imbricate  at  iill, 
longer  than  deep,  especially  posteriorly.  No  barbel.  Pseudobranchiae 
present.  Teeth  2,  5-4,  2,  close  set,  compressed  and  hooked,  without 
grinding  surface.  Yertebrse  about  46  (5  or  6  more  than  usual  in  Squalius), 
Intestinal  canal  short;  peritoneum  dusky.  Species  of  large  size,  the 
typical  form  remarkably  unlike  the  usual  Oyprinoid  type,  but  varying 
through  a  series  of  intermediate  forms  directly  into  SqualitiSj  so  that 
the  genus  is  hardly  distinguishable  by  any  definite  technical  character, 
unless  the  greater  number  of  vertebrae  be  found  constant.  (CHlaj  the 
name  of  the  river  where  the  typical  species  was  first  obtained.) 

*  Head  depressed  anteriorly,  the  occipital  region  faigh,  bo  that  the  profile  is  notably 
concave. 

3A9*  O.  ele^^ans  B.  &  G. 

The  extreme  species  of  this  type.  .  Body  elongate,  somewhat  com- 
pressed, the  region  before  the  dorsal  elevated,  forming  a  sort  of  hump, 
the  dorsal  fin  inserted  on  the  downward  slope  of  the  back,  so  that  its 
base  is  quite  oblique.    Caudal  peduncle  extremely  long  and  slender,  as 
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broad  as  deep,  and  nearly  terete,  its  length  (from  end  of  anal  to  middle 
of  base  of  caudal)  1^  times  the  length  of  the  head,  its  least  depth  about 
one-seventh  of  its  length,  its  extremity  dilated  and  compressed.  Head 
short,  broad,  the  snout  depressed  and  broadly  rounded ;  the  anterior 
part  of  the  head  from  behind  the  eyes  btoad  and  depressed;  the  pos- 
terior part  high,  so  that  the  profile  forms  a  concave  ar^.  Mouth  rather 
large,  nearly  horizontal,  the  upper  lip  on  the  level  of  the  lower  part  of 
orbit,  the  maxillary  extending  to  the  front  of  the  orbit,  the  lower  jaw 
on  all  sides  included.  Skin  of  the  lower  jaw  hard.  Eye  small,  anterior, 
placed  low,  5  in  head.  Isthmus  narrow.  Oill-rakers  rather  weak. 
Fins  all  long  and  falcate.  Pectorals  reaching  ventrals.  Caudal  fin 
deeply  forked,  its  lobes  long  and  pointed,  the  upper  somewhat  the 
longer;  the  rudimental  basal  rays  strong,  about  12  in  number  on  each 
sides.  Scales  scarcely  imbricated  at  all,  on  the  caudal  peduncle  hardly 
touching  each  other,  on  the  sides  of  the  body  much  longer  than  deep ; 
their  texture  thin  and  membranaceous;  scales  on  back  and  belly  much 
smaller  than  those  on  the  sides.  Coloration  bluish  above,  pale  below. 
Head 5;  depths.  D.  9;  A.  10;  scales 23-98-10;  teeth  2,  4-5,  2.  L.  12 
inches.    Colorado  and  Oila  Bivers. 

(Bainl  &  Girard,  Proc.  Acad.  Nat.  8ci.  Phila.  1853,  369;  Girard,  U.  S.  Pac.  E.  R. 
Surv.  X,  286:  LtwMcn»  elegana  Giinther,  vii,  241.) 

860.  G.  robnsta  Baird  &  Girard. 

Body  elongate,  the  back  elevated  and  the  head  depressed  as  in  G. 
elegansj  but  the  caudal  peduncle  notably  stouter,  its  least  depth  about 
one-third  its  length,  3|  in  the  length  of  the  head.  Mouth  large,  the 
upper  lip  on  the  level  of  the  lower  part  of  the  orbit,  the  maxillary  reach- 
ing past  the  front  of  the  orbit  Fins  rather  lower  than  in  O.  eleganSy 
the  pectorals  in  the  male  reaching  the  ventrals,  but  falling  short  in  the 
female.  Eye  small,  low,  anterior,  5-8  in  head.  Lateral  line  much  de- 
curved.  Coloration  plain.  Head  4;  depth  5.  D.  9;  A.  9;  scales 
17-90-10;  teeth  2,  5-4,  2.    L.  12  inches.    Bio  Colorado  and  Bio  Gila. 

(Baird  &  Girani,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  3G8,  and  U.  S.  Pac.  R.  R.  Sarv. 
X,  285:  LeuciscM  robuatua  Giinthor,  vii,  241.) 

361.  O.  Rrrabami  Baird  &  Girard. 

General  form  of  the  preceding,  with  similar  head  and  caudal  pedun- 
cle, but  with  rather  larger  and  more  closely  imbricated  scales.  Upper 
lip  below  level  of  eye,  maxillary  reaching  front  of  orbit.  Caudal  fin  less 
deeply  forked,  and  pectorals  not  reaching  nearly  to  ventrals.    Colora- 
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tion  plaiu,  darker  above.    Head  3f ;  depth  4^.    D.  9;  A.  9^  Lat.  I.  82. 
Rio  Gila  and  Colorado  Basin. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389;  Glrard,  U.  S.  Mez.  Bound. 
Sorv.  Ickth.  Gi :  Leaciacus  grahami  GUnther,  vii,  ^2:  PtyckocheUus  vorax  Girard,  Proo. 
Acad.  Nat.  Sci.  Phila.  185G,  209,  and  U.  S.  Pac.  R.  R.  Surv.  x,  301.  The  type  of 
^*vorax^^  examined  by  us  is  a  true  Gila,) 

• 
362.  G.  affinis  Abbott. 

A  species  allied  to  the  preceding,  described  as  follows :  ^^  The  body  is 
slender,  tall  greatly  attenaated,  head  constituting  something  more  than 
one-fifth  of  the  total  length.  Eye  rather  small,  subelliptical,  its  diam- 
eter 6^  times  in  the  entire  length  of  the  head.  The  posterior  extremity 
of  the  maxillary  extends  to  a  vertical  line  drawn  posteriorly  to  the  an- 
terior edge  of  the  orbit.  Anterior  margin  of  the  dorsal  fin  nearer  the 
base  of  the  caudal  than  the  extremity  of  the  snout.  Anterior  margins 
of  the  ventral  fins  somewhat  nearer  the  extremity  of  the  snout  than  the 
base  of  the  caudal.  The  lateral  line  is  nearly  concurrent  with  the  ven- 
tral outline.  The  numbers  of  the  fin-rays  are:  D.  10 j  P.  16;  V.  8;  A. 
9 ;  C.  281."  (Abbott.)  Dull  violet  above,  pinkish  below.  Kansas  River ; 
Platte  Eiver.  (We  have  some  time  since  examined  specimens  from 
Platte  River,  and  thought  them  distinct  from  O,  robusia  and  O.  grahami j 
but  having  lost  our  notes  are  unable  to  add  to  Dr.  Abbott^s  account.) 

(Abbott,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  474.) 
868«  O.  graciUs  Baird  <&  Girard. 

Body  slender,  the  back  not  much  elevated,  the  caudal  peduncle  not 
very  slender,  about  twice  as  long  as  deep.  Head  large,  its  upper  pro- 
file not  very  strongly  concave.  Mouth  large,  terminal  and  oblique,  the 
upper  jaw  scarcely  longer  than  the  lower,  maxillary  reaching  past  the 
front  of  the  eye.  Interorbital  space  broad.  Pectorals  fall^Qg  consid- 
erably short  of  ventrals.  Caudal  deeply  forked.  Dorsal  well  behind 
ventrals.  Head  3J;  depth  4J.  D.  9j  A.  9;  Lat.  1.  88.  Gila  and  Col- 
orado Rivers. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  369;  Girard,  U.  8.  Pac.  R.  R. 
Sorr.  X,  287 :  Lcuciacus  zunnensis  Giinther,  vii,  241.) 

**  Head  conical,  scarcely  depressed,  the  profile  not  concave, 
a.  Belly  scaled. 

364.  O.  cmorii  Baird  &,  Girard. 

Body  slender,  the  back  not  notably  arched.  Caudal  peduncle  very 
slender,  its  least  depth  about  one-fifth  its  length.  Head  rather  small, 
oonic,  scarcely  depressed  above  the  eyes,  its  profile  continuous  with  that 


280     CONTRIBUTIONS   TO  NORTH  AllSRICAN  ICHTHYOLOGY — IV. 

of  the  back.  Mouth  small,  nearly  terminal,  the  maxillary  not  reaching 
to  the  front  of  the  orbit.  Eye  rather  large,  anterior,  not  placed  low. 
Scales  small,  especially  on  the  back  and  belly,  the  exposed  surfaces 
longer  than  deep.  Fins  large;  the  pectorals  reaching  ventrals;  the 
caudal  deeply  forked.  Dorsal  fin  inserted  nearer  the  top  of  snout  than 
to  the  base  of  caudal.  Head  4^ ;  depth  4}.  D.  9;  A.  9;  Lat.  1.  98.  Bio 
Gila.    {Oirard.) 

(Baircl  «&  Oirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  388;  Girard,  U.  S.  Hex.  Bound. 
Surv.  Ickth.  62:  Leuciscus  emorii  Giinther,  yii,  242.) 

86«l.  O.  nacrea  Cope. 

Body  rather  slender ;  profile  and  interorbital  region  gently  convex. 
Maxillary  not  reaching  line  of  orbit.  Caudal  peduncle  slender,  its  least 
depth  4  in  head.  Eye  5  in  head.  Pectorals  not  reaching  ventrals. 
Dorsal  behind  vcntrals.  Silvery  white;  back  narrowly  dark-shaded; 
I>ectoral  fins  pink.  Head  4;  depth  4}.  D.  9;  A.  10;  scales  21-f-13; 
teeth  2,  5-4,  2.    Green  Biver  (Bio  Colorado).    (Cope.) 

(Cope,  Hajden's  Geol  Surv.  Wyom.  1870,  441,  1872. 
aa,  Bell.T  scalele^Ds. 

866.  O.  scminada  Cope  &  Yarrow. 

Body  moderately  deep,  with  slender  and  tapering  caudal  peduncle, 
the  least  depth  of  which  is  about  one-third  its  length.  Back  little  ele- 
vated, not  arched  in  front  of  dorsal.  Head  small,  transversely  convex, 
its  profile  continuous  with  that  of  the  back  and  not  concave.  Mouth 
rather  small,  oblique,  terminal,  the  upper  lip  opposite  the  middle  of  the 
orbit,  the  maxillary  not  reaching  the  line  of  the  orbit  Eye  large,  rather 
anterior,  but  not  very  low,  its  length  4  in  head.  Fins  moderate.  Dor- 
sal slightly  behind  ventrals.  Brownish  above,  lower  fins  pink.  Head 
6;  depth  ^3.  D.  10;  A.  10;  scales  21-98-12;  teeth  2,  5-4,  2.  L.  6 
inches.  Bio  Yirgen,  in  Utah.  {Cape.)  This  species  forms  a  transition 
to  Squalius  and  other  normally  formed  CypriniAod. 

(Cope  &  Yarrow,  Zodl.  Wheelei'a  Expl.  W.  100th  Mer.  v,  666, 1876.) 

109.— S4IIJALIUS  Bonaparte. 

Dace. 

(Ilsfea^  Bonaparte;  Cheonday  TtgotM,  Sihomaj  and  ClinoBiomuM  Girard.) 

(Bonaparte,  Fauna  Italica,  1837,  IT  6:  type  Cjfprinua  leuciaous  h.,  the  European 
"Dace".) 

Body  oblong,  compressed  or  robust,  covered  with  moderate  or  small 
scales,  which  are  not  closely  imbricated.  Lateral  line  complete,  de- 
curved.  Mouth  large  or  small,  usually  terminal,  the  lips  normal,  with- 
out barbel.    Teeth  mostly  2,  5-4,  3,  sometimes  2,  6-5,  2,  or  1,  5-4,  2, 
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hooked,  with  narrow  grinding  surface  or  none.  (Orinding  surface 
present  in  Squalius  leuctscusy  obsolete  in  most  of  oar'  species.)  Anal 
basis  short  or  somewhat  elongate.  Dorsal  fin  posterior,  usually  behind 
ventrals.  Intestinal  canal  short.  Size  generally  large.  A  very  large 
group,  one  of  the  largest  current  genera  in  ichthyology,  represented  by 
numerous  species  in  the  rivers  of  Europe,  Asia,  and  North  America. 
Most  of  our  species  have  been  poorly  defined.  The  majority  of  Oirard's 
original  types  have  been  preserved,  and  the  descriptions  here  given  are 
mainly  taken  from  them.  Much  larger  series  of  each  form  are  neces- 
sary before  the  species  can  be  properly  discriminated.  Individual  irreg- 
ularities in  dentition  are  common  in  this  genus.  (From  squalvsy  a 
shark;  some  early  writers  on  ichthyology  having  called  the  typical  spe- 
cies Squalus  minor^  for  no  evident  reason.) 
The  species  may  be  divided  as  follows: 

*  Teeth  normally  without  grinding  surface. 

t  Caadal  peduncle  not  very  stout,  its  least  depth  not  two-thirds  the  length  of  the 
head. 
X  Mouth  very  wide,  the  lower  jaw  much  projecting  beyond  upper,  the  upper  lip 
on  the  level  of  the  middle  of  the  pupil,  and  the  maxillary  reaching  to  be- 
low the  pupil ;  body  elongate,  compressed ;  doroal  well  backward  (Cu- 

X08T0MUS  Grd. ) elongatusj  vandoi9ulu8f  eatoVf  funduloidee. 

tt  Mouth  moderate  or  small,  terminal,  oblique,  the  lower  jaw  little  projecting, 
premaxillary  below  the  level  of  the  pupil,  and  the  maxillary  not  reaching 
to  the  pupil.    (TiGOMA  Grd.) 

a.  Anal  basis  elongate,  its  rays  10-12 hydrophlax,  tcmia,  numtoniM,  humboldH. 

aa.  Anal  basis  short,  its  rays  8  or  9. 
h.  Scales  in  lateral  line  50-65. 

cruoreuSf  ardmacuSf  pandora^  margaritus,  gula,  pulcher, 
egregiusj  HneaiuSj  gradliSj  conformUy  htooloTf  obesus,  purpureas, 
hh.  Scales  in  lateral  lino  65-80. 

pulchelluB,  intermediuBf  alioiof,  oopei,  niger,  consperaua, 

ft  Caadal  peduncle  very  deep  and  compressed,  its  least  depth  nearly  equal  to  the 

greatest  depth  of  the  head;  dorsal  over  ventrals;  scales  rather  large 

(SmoMA  Girard) gibbasua. 

••  Teeth  with  evident  grinding  surface.    (Squalius.  ) 

0.  Robust  species,  the  depth  !KH  in  length;  lateral  line  less  than  60. 

rhomaleua,  8quamatu»f  atrariua,  cras$u$, 

oc   Slender  species,  the  depth  4-4^  in  length ;    lateral  lino  60-70  (Cheonda 

Grd.) c€eruleu8f  cooperi,  nigresceMf  madestui, 

*  Teeth  (normaUy)  without  grinding  surface  (various  irregularities  often  present,  so 

that  the  character  has  little  value), 
t  Caadal  peduncle  not  very  stout,  its  least  depth  not  two-thirds  the  length  of  the 
head. 
i  Mouth  very  wide,  the  lower  jaw  much  projecting  beyond  upper,  the  upper 
lip  on  the  level  of  the  middle  of  the  pupil,  and  the  maxillary  reach- 
ing to  below  the  pupil ;  body  elongate,  compressed ;  dorsal  weU  back. 
(ClinoBtomus  Girard.*) 

*Glxftidy  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  211:  type  Luxilua  el<mgatu$  Kirtland 
{xXi999,  to  incline;  dro/iccj  month.) 
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867.  S.  elouffatus  (Kirtland)  J.  &,  G.^Red-sided  Shiner, 

Body  elongate,  compressed.  Head  long,  ratlier  pointed.  Mouth  very 
large,  oblique;  the  lower  jaw  notably  projecting,  with  a  small  knob  at 
the  symphysis;  upper  lip  on  the  level  of  the  pupil;  maxillary  extending 
to  the  middle  of  the  orbit;  posterior  angle  of  opercle  acute.  Eye  mod- 
erate, nearly  4  in  head.  Scales  very  small.  Fins  short  and  high,  the 
dorsal  somewhat  behind  ventrals.  Lateral  line  decurved.  Color  dark 
bluish;  the  scales  mottled  with  paler;  sides  with  a  broad  black  band; 
belly  more  or  less  silvery;  the  front  half  of  the  lateral  band  bright 
crimson  in  spring  males;  the  belly  and  lower  fins  more  or  less  reddened; 
a  dark  vertebral  band.  Head  4;  depth  5.  D.  8;  A.  9;  scales  10-70-5; 
teeth  2,  4-^,  2.  L.  5  inches.  Great  Lakes  and  Upper  Mississippi  Yal- 
lej',  chiefly  from  Pennsylvania  to  Minnesota. 

{LuxUuB  elongatus  Kirtland,  Rept.  Zool.  Ohio,  169,  and  in  Bost.  Joum.  Nat.  Hisi. 
iii,  3;i9 :  Leuciecua  elongatus  GUuther,  vii,  245:  Clinostomus  elongate  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  1856,  212:  Gila  elongata  Jordan,  300:  Clinostomua  prariger  Cope,  Cypr. 
Penn.  375:  Leudacus  proriger  Giinther,  vii,  245:  Gila  proriger  Jordan,  300  (may  be  a 
different  species ;  sides  more  compressed  and  more  silvery ;  Lat.  1.  63 ;  teeth  2,  4-5,  1 ; 
common,  with  the  other.) 

36§.  S.  vandolsulus  (Val.)  Jor  &  Gilb. 

Body  oblong,  deep  and  compressed.  Head  rather  large.  Month 
large,  oblique,  the  lower  jaw  projecting,  and  the  mandible  extending 
to  the  pupil.  Eye  moderate,  3^  in  head.  Lateral  line  decurved.  Color 
bluish  green;  some  of  the  scales  of  the  back  irregularly  darker,  pro- 
ducing a  mottled  appearance ;  no  dark  lateral  band ;  males  in  spring 
with  the  region  behind  the  head  and  above  the  pectorals  as  far  back 
as  the  anal  of  a  bright  rose-red,  brightest  anteriorly.  Head  3§;  depth 
3§.  D.  9;  A.  8;  Lat.  1.  53;  teeth  2,  5-5,  2.  L.  5  inches.  Virginia  to 
Oeorgia;  abundant. 

{Leuciscas  vandolsulus  Cuv.  &,  Val.  xvii,  317:  Clinostomus  affinia  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.  1856,  212:  Leuciacua  vandaiaulua  Giinther,  vii,  256:  Leuoiacua  affinia 
Gnnthcr,  vii,  257:  Clinoatomua  affinia  Cope,  Joum.  Acad.  Nat.  Sci.  Phila.  18(i8,  228: 
Gila  vandoiaula  Jordan  &  Drayton,  Bull.  U.  S.  Nat.  Mus.  xii,  24.) 

869*  S«  estor  Jordan  <&  Brayton. 

Body  elliptical-elongate,  compressed,  the  caudal  peduncle  rather  long, 
but  not  so  long  as  head.  Head  very  long  and  large,  flattish,  but  not 
broad  above.  Mouth  larger  than  in  any  other  of  our  Cyprinidct,  very 
oblique,  the  upper  jaw  on  the  level  of  the  pupil,  the  maxillaries  ex- 
tending to  opposite  the  middle  of  the  orbit,  the  length  of  the  gape  a 
little  more  than  half  the  length  of  the  head,  the  lower  jaw  considerably 
thf  longer.    Eye  rather  large,  less  than  snout,  4  in  head.    Scales  mod- 
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erate.  Lateral  line  strongly  decurved ;  23  series  of.  scales  in  front  of 
dorsal  fin.  Fins  liigb.  Color  dark  olive  above,  many  scales  irregularly 
darker;  sides  silvery;  no  dark  lateral  baud;  a  broad  shade  of  deep 
rose-color  along  the  sides  in  spring  males,  below  which  most  of  the 
belly  is  bright  crimson,  these  red  colors  brightest  anteriorly.  A  nar- 
row, dark  lateral  streak  like  a  pencil-mark,  from  head  to  tail,  overlaid 
by  the  scales.  Head  3§;  depth  44.  D.  8;  A.  8;  scales  8-6(^-5;  teeth 
2,  5-4,  2.    L.  4  inches.    Cumberland  and  Tennessee  Bivers. 

(Gila  estor  Jordan  &  Brayton,  Bnll.  U.  8.  Nat.  Mus.  zii,  66:  Gila  eatar  Jordan,  300.) 

370.  S.  rnndoloides  (Grd.)  Jor.  <&  Gilb. 

Body  rather  elongate,  somewhat  compressed,  with  arched  back  and 
rather  slender  caudal  peduncle,  the  latter  longer  than  head.  Head 
moderate,  smaller  than  in  any  of  the  preceding  species.  Mouth  as  in 
the  preceding,  but  less  deeply  cleft.  Eye  large,  3  in  head.  Dusky 
above;  a  dark  lateral  band,  with  a  narrower  pale  streak  above  it;  belly 
and  lower  part  of  head  yellowish,  red  in  males  in  spring.  &ead  4|; 
depth  4 J.  D.  8;  A.  8;  scales  9-48-4;  teeth  2,  5-4,  2.  Streams  tribu- 
tary to  Chesapeake  Bay,  south  to  North  Carolhia.    (Cope.) 

{Climo8tomu8  fundaloidea  and  carolinua  Grd.  Proc.  Acad.  Nat.  Sd.  Phila.  1856,  212: 
Clinosiomus  funduloidea  Cope,  Cypr.  Penn.  376:  Xeuciscus  funduhides  GUnther,  yii,  256.) 

ft  Mouth  moderate,  terminal,  obliqne,  the  lower  jaw  little  projecting,  the  premaxillary 
below  the  level  of  the  pupil,  and  the  maxillary  not  reaching  to  pnpil.    ( Tigoma 
Girard.*) 
a.  Anal  basis  elongate,  its  rays' 10-12. 

871«  9.  liydropltlOX  (Cope)  Jor.  &  Gilb. 

Body  rather  slender.  Head  small ;  front  straight.  Mouth  rather  small, 
oblique,  the  maxillary  just  reaching  line  of  orbit,  lower  jaw  projecting. 
Eye  small,  5  in  head,  1^  in  interorbital  width.  Anal  fin  long.  Color 
olive  above,  with  a  dusky  lateral  border,  below  this  a  crimson  band, 
and  still  lower  a  blackish  band,  which  runs  above  the  lateral  line  to  the 
base  of  the  caudal  fin ;  cheeks,  sides,  and  belly  crimson  anteriorly  in 
males,  silvery  in  females.  Head  4|;  depth  4^.  D.  8;  A.  11;  scales 
15-5S-75  teeth  2, 5-4, 2.  L.  G  inches.  Blackfoot  Creek,  Idaho.  (Cope.) 
A  species  intermediate  between  the  typical  Olinostomi  and  the  Tigonue, 
closely  related  to  S.  montanusj  etc. 

{Clinattomus  hydrophlox  Cope,  Hayden's  Geol.  Snrv.  Mont.  1871,  475,  187*2.) 

•Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  205:   type  Gila  puchella  B.  &  G.    (A 
ooined  name. ) 
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879*  S.  tflBuia  (Cope)  J.  &  G.^Leather-tided  Minnow. 

Body  rather  elongate,  bat  deep  and  compressed,  formed  as  in  CllnO' 
stomtis  proper.  Head  rather  small,  short,  compressed,  bat  broad  above, 
the  jaws  equal.  Mouth  oblique,  short,  the  maxillary  reaching  the  front 
of  the  orbit,  the  upper  lip  opposite  middle  of  orbit.  Eye  large,  3^  in 
head,  equal  to  interorbital  space.  Lateral  line  decurved;  33  scales  in 
front  of  the  dorsal  fln.  Coloration  greenish  silvery;  the  back  dusky;  a 
blackish  lateral  band,  between  two  silvery  stripes;  the  lateral  band  and 
below  bright  orange,  red  in  the  males.  Head  4^;  depth  4.  D.  9;  A. 
10  or  11;  scales  12-58-5.  L.  3-^  inches.  Salt  Lake  Basin;  abundant 
in  Prove  River.  Very  close  to  the  next,  differing  in  shorter  anal  and 
rather  deeper  body. 

(Clino8tomu8  twnia  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  133:  Gila  t(gnia  Cope,  Zool. 
Wheeler's  Expl.  W.  100th  Mer.  v,  658.) 

873.  S.  montanus  (Cope)  J.  &  G. 

Body  rather  slender.  Muzzle  decurved,  obtuse,  but  less  so  than  in  8. 
tcenia.  Jaws  equal ;  end  of  maxillary  extending  beyond  margin  of  orbit. 
Eye  large,  3^  in  head,  equal  to  interorbital  space.  Anal  fin  elongate. 
Lateral  line  decurved.  Olive  above;  a  dark  lateral  band;  sides  crimson 
in  males.  Head  4;  depth  4«  D.9;  A.12;  scales  12-56-6.  L.  3}  inches. 
Idaho  to  Arizona;  abundant  in  the  Utah  Basin,  with  the  preceding. 

{Clinostomua  montanus  Cope,  Haydon's  Gcol.  Surv.  Mont.  1871,  476,  and  Proc.  Acad. 
Nat.  Sci.  Phila.  1874,  ViG:  Gilamontana  Cope,  Zool.  Wheeler'a  Expl.  W.  100th  Mer.  v, 
657.) 

874.  S.  Iiumboldti  (Grd.)  J.  &  Q. 

Body  short  and  deep.  Head  moderate.  Mouth  terminal,  oblique, 
the  cleft  rather  short,  the  maxillary  reaching  front  of  eye.  Eye  large,  4 
in  head.  Lateral  line  little  decurved.  Dorsal  fln  rather  behind  ven- 
trals.  Anal  fin  rather  elongate.  Color  bluish;  sides  with  two  dusky 
lateral  bands.  Scales  large.  Head  4;  depth  3.  D.  8;  A.  12;  scales 
12-56-8;  teeth  2,  4-5, 1.    Humboldt  River,  Nevada. 

(Tigoma  humboldii  Grd.  Proc.  Aca<l.  Nat.  Sci.  Phila.  1856, 206,  and  U.  8.  Pac.  R.  R. 
Surv.  X,  291.) 

aa.  Anal  basis  short,  its  rays  8-9. 
5.  Scales  in  lateral  line  50-65. 

875.  S.  crooreus  J.  &  G. 

Body  moderately  elongate,  symmetrical,  not  strongly  compressed. 
Head  broad,  rounded  above,  maxillary  reaching  front  of  eye.  Eye 
rather  large,  4^  in  head.  Lateral  line  ruDniug  low.  Dorsal  a  little 
behind  ventrals,  scarcely  nearer  base  of  caudal  than  snout    Caudal 
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evenly  forked.  Pectorals  short,  not  reaching  nearly  to  ventrals;  ven- 
trals  to  vent.  Dasky  bluish;  sides  dark;  a  red  spot  at  bases  of  yen- 
trals  and  anal.  Head  4;  depth  4.  D.  9;  A.  8;  scales  II-06-6;  teeth 
2,  5-4,  2.    L.  6  inches.    Utah  Lake. 

(Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  461.) 

876.  8.  ardeslacas  (Cope)  J.  &  Q. 

Body  rather  stout,  compressed.  Head  heavy,  muzzle  short.  Month 
short,  very  oblique,  the  jaws  about  equal,  the  maxillary  reaching  past 
the  front  of  the  large  eye.  Eye  4  in  head.  Pectoral  fin  long,  nearly 
reaching  anal.  Olivaceous  above;  a  narrow  dark  lateral  band,  follow- 
ing the  direction  of  the  back.  Anal  fin  short.  Head  3^;  depth  4^. 
D.  8;  A.  8;  scales  17-63-8;  teeth  2, 5-4, 2.  L.  4  inches.  Exact  locality 
unknown;  probably  Nevada. 

(<Hla  ardenaca  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  660.) 
377.  S.  pandora  (Cope)  J.  <&  G,—Chub  of  the  Rio  Grande;  Pesoadito, 

Body  fusiform.  Head  small,  broad  and  rather  flat  at  the  muzzle. 
Jaws  equal,  maxillary  not  reaching  line  of  orbit.  Eye  small,  6^  in  head. 
Dorsal  fin  posterior.  Silvery,  darker  above.  A  broad,  ill  -defined  lateral 
band.  Physiognomy  of  Ceratichthys  rather  than  of  Squalius.  Head  4; 
depth  ^.  D.  8;  A.  8;  scales  17-G1-9  (17-59-10  to  18-65-11);  teeth 
normally  2, 5-4,  2,  sometimes  2,  4-4,  2,  or  even  1,  4-4, 1,  in  abnormal  or 
immature  specimens;  the  second  tooth  sometimes  with  a  small  grinding 
surface.  L.  8  inches.  Eio  Grande  region.  ^^  The  most  abundant  fish 
in  New  Mexico,"  and  quite  variable  in  characters  usually  very  constant 
among  these  fishes. 

yCHnoBtomua pandora  Cope,  Hayden's  Oeol.  Snrv.  Mont.  1871,  475.) 

37§.  S.  margaritus  (Copo)  J.  &  G. 

Body  stout  and  thick,  little  compressed,  the  back  somewhat  elevated. 
Caudal  peduncle  thick.  Head  blunt,  thick  and  rounded.  Mouth  small, 
terminal,  oblique,  the  upper  lip  below  the  orbit,  the  maxillary  not  reach- 
ing the  line  of  the  orbit.  Eye  rather  large.  Scales  rather  small.  Lat- 
eral line  decurved.  Fins  rather  large.  Dorsal  fin  posterior.  Colora- 
tion above  .dusky  olive;  sides  plumbeous  silvery;  belly  white,  crimson 
in  spring  males;  snout  dusky;  fins  plain;  scales  punctate.  Head  4; 
depth  4.  D.  8;  A.  8;  scales  11-58-8;  teeth  2,  5-4,  2.  L.  3  inches. 
Susquehanna  Eiver.  A  handsome  fish,  quite  unlike  any  other  American 
spedes,  resembling  most  Phoooinus  neogceus. 

{Climoetomue  margarita  Cope,  Cypr.  Penu.  1866,  377 :  Leueisau  margariia  QUutheTy 
vii^MG.) 
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379.  S.  ffOla  (Cope)  J.  &  G. 

Body  rather  robust,  heavy  anteriorly.  Head  large,  with  wide  front 
and  broad,  obb'que  month;  maxillary  reaching  front  of  eye.  Eye  5 
in  head,  2  in  interorbital  width.  Dorsal  fin  posterior.  Color  dusky 
above;  belly  silvery;  axils  of  fins  crimson  in  males.  Head  3J;  depth 
4§.  D.  8;  A.  8;  scales  10-60-11;  teeth  2,  5-4,  2.  L.  7  inches.  New 
Mexico.    (Cope,) 

{Gila  gula  Copo,  Zool.  Wlieeler»8  Expl.  W.  100th  Mer.  v,  661.) 

8§0.  S.  pulcher  (Grd.)  Jor.  &  Gil1>. 

Body  rather  slender,  little  compressed.  Head  rather  long  and  pointed. 
Mouth  oblique,  terminal,  the  jaws  about  equal,  the  maxillary  barely 
reaching  the  front  of  eye.  Scales  moderate.  Lateral  line  decurved. 
Fins  large.  Dorsal  behind  vcntrals,  its  tip  when  depressed  reaching 
the  posterior  base  of  the  anal.  Pectorals  nearly  reaching  ventrals. 
Coloration  brilliant;  dusky  above;  sides  and  belly  golden  (red  in  lifet); 
sides  with  a  vague  dusky  band.  Head  3|;  depth  4^.  D.  8;  A.  8; 
scales  13-03-7;  teeth  1,  4-4, 1,  without  grinding  surface.  L.  0  inches. 
Chihuahua  Eiver.  A  handsome  species,  resembling  Squalius  cceruleus, 
but  with  the  fins  larger  and  the  number  of  teeth  different.  Although 
Girard  places  this  fish  among  the  Tigomce  with  grinding  surface  on  the 
teeth,  we  are  unable  to  find  such  surface  on  his  typical  specimens. 
All  that  we  have  examined  have  the  teeth  sharp,  and  1,  4-4, 1.  K  this 
dentition  iS  constant,  it  may  be  necessary  to  refer  8.  pulcher  to  a  differ- 
ent genus. 

(Ttgoma pulchra  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Mex.  Bound. 
Siirv.  Ichtb.  65.) 

381.  S.  egre^us  (Grd.)  J.  &  G. 

Body  rather  elongate,  subfusiform.  Head  moderate.  Snout  thick- 
ish,  subconical.  Mouth  oblique,  the  jaws  equal,  the  maxillary  reaching 
front  of  orbit.  Eye  moderate,  4^  in  head.  Lateral  line  not  much  de- 
curved.  Color  bluish  black ;  sides  with  two  irregular  bands  of  dark 
spots ;  the  interspace  red  in  males.  Head  4 ;  depth  4.  D.  8 ;  A.  9 ;  Lat. 
1.  65.    Great  Basin ;  exact  locality  unknown. 

{Tigama  egregia  Grd.  U.  S.  Pac.  R.  R.  Snrv.  x,  291.) 

8§9.  S.  lineatus  (Grd.)  J.  &  G. 

Body  elongate,  subfusiform.  Head  moderate.  Snout  subconical. 
Mouth  oblique,  lower  jaw  somewhat  included,  maxillary  reaching  to 
orbit.    Dorsal  fia  posterior.    Scales  small.    Lateral  line  with  an  open 
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curve,  rauning  unusually  low.  Yellowish ;  above  dusky,  with  darker 
spots  and  narrow  dark  lines.  Head  4^.  D.  8 ;  A.  8.  Utah  Basin ;  ex- 
act locality  not  known.     (CHrard,) 

(Tigoma  Uneata  Girard,  Proc.  Acad.  Nat.  Sci.  PliUa.  1656,  206,  and  U.  S.  Pac.  R..  R. 
Surv.  X,  292.) 

383.  S.  gracilis  (Grd. )  J.  &  G. 

Described  as  still  slenderer  and  wifh  still  smaller  scales  than  in  8. 
lineatus.  Lateral  line  little  decurved.  Snout  subcorneal,  rather  short. 
Coloration  plain,  dusky  «above,  paler  below.  D.  8  j  A.  7.  Exact  locality 
unknown;  iirobably  from  Utah.     (Girard.) 

(Tigoma  gracHUOrd,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206.) 

884.  S.  conformis  (B.  &  G.)  J.  ds  G. 

Body  robust,  rather  elevated.  Head  moderate,  the  mouth  rather 
small,  oblique,  maxillary  not  quite  reaching  eye.  Eye  moderate,  nearly 
5  in  head.  Dorsal  Hn  considerably  behind  ventrals.  Scales  large. 
Lateral  line  decurved.  Purplish  brown  above,  yellowish  below.  Head 
^y  depth  3^.  D.  8;  A.  8;  scales  9-52-5;  teeth  2,  4-?,  T.  L.  4  inches. 
Tulare  Valley,  California. 

{Lavinia  conformis  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  137 :  Ttgoma  conformis 
Grd.  U.  S.  Pac.  R.  R.  Siirv.  x,  289.) 

885*  S.  Mcoior  (Girard)  J.  <&  G. 

Body  robust,  heavy  anteriorly,  tapering  backward.  Head  long. 
Mouth  large,  the  maxillaiy  reaching  to  the  eye.  Eye  small,  6  in  head. 
Scales  rather  large.  Lateral  line  decurved.  Dorsal  fin  inserted  almost 
directly -over  ventrals.  Fins  rather  small.  Dusky  above,  sides  and 
below  silvery.  Head  3^ ;  depth  3f .  D.  8 ;  A.  8 ;  scales  13-64-6 ;  teeth 
2,  5-5,  2.    L.  12  inches.    Klamath  Lake,  Oregon. 

{T%joma  bicolar  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206,  and  U.  8.  Pac.  R.  R. 
Surv.  X,  289.) 

w 

380.  S.  obesos  (Grd.)  J.  &  G. 

Body  short  and  compact,  the  caudal  peduncle  rather  slender.  Head 
small,  the  snout  short  and  rounded.  Mouth  moderate,  maxillary  reach- 
ing to  eye.  Eye  moderate,  4^  in  head.  Dorsal  fin  smaller  than  anal, 
nearly  median.  Scales  moderate.  Lateral  line  little  deflected.  Bluish 
gray  above,  yellowish  below.  Head  44.  D.  8 ;  A.  9.  Salt  Lake  Valley. 
{Oirard.) 

(Tigoma  ohesa  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206,  and  U.  S.  Pac.  R.  R.  Snrv. 
X,  290.) 


238     CONTBIBUTIONS   TO  NOBTH  AMERICAN  ICHTHYOLOGY — IV. 

8§7.  S.  purpureus  (Grd.)  Jor. 

Stout  aDd  compressed.  Head  long.  Lateral  line  decurved.  Dorsal 
fin  slightly  behind  ventrals.  Fins  all  small.  Blackish  above,  pale  be* 
low.  Head  3^;  depth  3|.  A.  8;  scales  13-62-8;  teeth  2,  4-f,  f.  San 
Bernardino,  Mexico. 

(Tigoma purpurea  Grd.  Proc.  Acad.  Nat.  Sci.  PhLla.  1856,  206.) 
bh.  Scales  in  lateral  line  G5-80. 

3§8.  S.  pulchellus  (B.  <&  G.)  J.  <&  G. 

Body  long  and  slender,  the  caudal  peduncle  rather  narrow,  but  not 
specially  contracted.  Head  slender,  rather  pointed.  Mouth  moderat<^, 
somewhat  oblique,  the  maxillary  scarcely  reaching  to  the  eye.  Lateral 
line  strongly  decurved.  Fins  high,  the  dorsal  somewhat  behind  ven- 
trals. Eye  4^  in  head.  Grayish;  two  dusky  lateral  streaks;  l)elly 
white.  Head  4 ;  depth  4^.  D.  8 ;  A.  8 ;  Lat.  1.  66 ;  teeth  2,  6-4,  2.  Rio 
Mimbres,  a  tributary  of  Lake  Guzman,  in  Mexico. 

(Tigoma  pulchella  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1854,  29:  TigoMa 
pulcheUa  Grd.  IT.  $.  Mex.  Bound.  Surv.  lohth.  62.) 

889.  S.  Intermedlas  (Grd.)  J.  <&  G. 

^'  Intermediate  between  8.  pulchellus  and  8.  purpureuSj  much  nearer 
the  former  than  the  latter."  Similar  to  the  preceding.  The  caudal  pe- 
duncle slender.  Dorsal  fin  somewhat  behind  ventrals.  Fins  small. 
Coloration  silvery,  with  dark  dots.  Head  3| ;  depth  4.  D.  8 ;  A.  9 ; 
scales  15-73-9.    Bio  Gila. 

(Ilgoma  intermedia  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206.) 
3tHI.  S.  nlici»  Joay. 

Body  elongate,  little  compressed,  the  dorsal  and  ventral  outlines 
similar.  Head  short,  rather  stout,  its  breadth  f  its  length.  Snout 
rounded,  jaws  equal,  the  maxillaries  reaching  front  of  eye.  Eye  4  in 
head.  Pectoral  fin  as  long  as  head,  not  re^aching  ventrals.  Dark 
plumbeous  above,  with  a  median  steel-blue  lateral  band;  belly  pinkish; 
cheeks  silvery.  Head  4^ ;  depth  4^.  D.  8 ;  A.  8 ;  scales  minute,  18-80-1 5. 
Utah  Lake. 

(Jouy,  Proc.  U.  S.  Nat.  Miw.  1881,  x.) 
391.  S.  copei  Jordan  &  Gilbert. 

Body  comparatively  elongate  and  compressed,  the  caudal  peduncle 
long  and  rather  slender.  Head  short,  rather  broad  and  flattish  above, 
the  interorbital  space  convex  and  broader  than  the  eye.  Eye  moderate, 
as  long  as  snout,  3^-4  in  head.    Mouth  rather  small,  low,  terminal,  ob- 
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liqae,  the  premaxillary  just  below  the  level  of  the  pupil,  the  maxillary 
reaching  to  jost  below  the  level  of  the  eye.  Dorj^al  fiu  inserted  some- 
what behind  ventrals.  Pectorals  short,  not  reaching  nearly  to  ventrals, 
the  latter  not  to  the  vent.  Scales  very  small.  Lateral  line  somewhat 
decurved.  Bluish  olive  above,  with  dark  points  ^  a  dusky  lateral  shade ; 
fins  nearly  plain ;  axils  red  in  the  males.  Head  4^ ;  depth  3|.  D.  8 ; 
A.  8^  scales  about  19-80-12 ;  teeth  2,  5-4,  2]  typically  without  grinding 
surface,  but  subject  to  an  unusual  amount  of  irregularity,  occasionally 
2,  4-4,  1  or  2,  and  sometimes  with  grinding  surface.  L.  C  inches.  Bio 
Orande  and  basin  of  Utah ;  very  abundant.  Described  from  specimens 
from  Bear  River,  Wyoming. 

{Gilaegregia  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  662  (not  Tigoma  vgregia 
Girard,  as  Girard's  original  specimens  have  Lat.  1.  65) ;  Jor.  &  Gilb.  Proc.  U.  S.  Nat. 
Mas.  1880,  461.) 

M9.  S.  nii^er  (Cope)  J.  <&  G. 

Body  robust,  the  back  elevated  anteriorly,  the  caudal  peduncle  short- 
ish and  not  very  stout.  Occiput  depressed.  Head  large.  Eye  rather 
large,  5  in  head.  Mouth  large,  moderately  oblique,  the  lower  jaw  in- 
cluded, the  maxillary  extending  to  the  pupil.  Fins  small,  the  dorsal 
well  backward.  Scales  small,  posteriorly  smaller  and  more  crowded. 
Lateral  line  little  decurved.  Color  dusky,  the  scales  with  black  dots. 
Head  3|;  depth '3f.  D.  8;  A.  8;  Lat.  1.  80;  teeth  2,  4-5,  2,  said  by 
Girard  to  have  a  developed  grinding  surface,  which,  however,  we  are 
unable  to  And.  Eio  Oila.  A  well-marked  species,  approaching  the 
genus  Oila. 

{Oila  gibbosa  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  28:  Tigomag'Mma  Girard, 
Uroc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Mex.  Boand.  Sarv.  Ichth.  6t :  tGila 
nigra  Cope,  Zool.  Wheeler's  ExpL  W.  100th  Mer.  v,  633.  The  name  gibbo$a  is,  unfor- 
tunately, preoccupied.) 

MS.  8.  conspersos  (Garm.)  J.  &,Q, 

Form  of  8.  niger.  Profile  of  head  concave,  maxillary  reaching  front 
of  orbit.  Pectorals  extending  three- fourths  distance  to  ventrals,  which 
reach  vent.  Brown  above;  scales  of  back  and  sides  speckled  with 
darker;  an  obscure  dusky  lateral  shade.  Head  3^;  depth  3}.  D.  8;  A. 
8}  "teeth  4, 1-1,  4,  clawed'';  scales  13-69-9.    Nazas  River.    (Qarman.) 

{OUa  e^ntpersa  Garman,  Bull.  Mus.  Comp.  Zo5I.  vili,  1881,  91.) 

It  Caudal  peduncle  very  deep  and  compressed,  its  depth  nearly  equal  tb  the  depth 
of  the  head;  dorsal  over  ventrals;  scales  rather  large.    {SibonM  Girard.) 

SMU  B.  ffibltosas  (Grd.)  J.  <&  G.-^MulUt;  Chub. 

Body  short,  deep,  compressed,  the  antedorsal  region  arched,  the 
'^aiidal  i^edoncle  nearly  as  deep  as  long,  about  as  deep  as  the  head. 
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Head  conic,  the  profile  steep,  the  muzzle  short  and  rather  poiuted. 
Month  small,  oblique,  the  jaws  nearly  equal,  the  upper  lip  on  the  level 
of  the  lower  part  of  the  pupil,  the  maxillary  scarcely  reaching  to  front 
of  eye;  isthmus  very  narrow;  preorbital  nearly  as  deep  as  long.  Eye 
small,  anterior,  5  in  head.  Fins  low.  Dorsal  fin  opposite  ventrals, 
nearer  caudal  than  snout;  caudal  fin  shoi*t,  little  forked,  scarcely  broader 
than  the  very  deep  caudal  peduncle,  the  spines  of  the  caudal  vertebrse 
very  strong.  Scales  large,  rather  closely  imbricated,  their  exposed  sur- 
faces rather  deeper  than  long;  26  scales  before  dorsal.  Lateral  line 
decurved.  Color  brownish;  sides  white;  young  spotted  above;  scales 
everywhere  with  dark  dots;  fins  plain.  Head  4^;  depth  3.  D.  8;  A.  8; 
scales  9-56-7 ;  teeth  2, 5-4, 2.  L.  12  inches.  Eivers  of  California ;  very 
abundant.  One  of  the  most  peculiar  of  our  CyprinidWy  but  hardly  const  i- 
tuting  a  distinct  genus. 

(Lavinia  crassicaudaB&iTd  &Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1854,137  (Angnst): 
Siboma  crassicauda  Glrard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1856,  208,  and  U.  8.  Pac.  K. 
B.  Sarv.  Fish.  296:  LencUcua  craseioauda  Giinther,  vii,  243:  Leuciscus  gibbosus  Ayres, 
Daily  Placer  Times  and  Transcript,  May  30, 1854 :  Lavinia  gibhoaa  Ayres,  Proc.  Cal. 
Acad.  Sci.  1854, 20.) 

•*  Teeth  with  evident  grinding  surface. *    (Squalius, ) 

c.  Robust  species;  depth  3  to  3i  in  length;  lateral  line  loss  than  60. 

895.  S.  rliomaleus  Jor.  &  Gilb. 

Body  very  robust,  elevated  anteriorly,  the  sides  compressed,  although 
the  back  is  very  broad.  Head  broad,  the  profile  concave  as  seen  from 
the  side,  the  interorbital  space  flattish,  scarcely  raised  above  the  eye. 
Snout  broad,  elevated  at  tip,  premaxillary  on  the  level  of  pupil.  Mouth 
very  oblique,  the  mandible  much  projecting,  maxillary  reaching  front  of- 
eye.  Eye  small,  anterior.  If  in  snout,  7  in  head ;  isthmus  very  narrow. 
Scales  large,  subequal,  broadly  exposed,  firm.  Lateral  line  decur\ed. 
Dorsal  nearly  median,  inserted  directly  over  ventrals.  Caudal  evenly 
forked,  the  peduncle  long  and  deep.  Pectorals  short,  extending  three- 
•  fifths  the  distance  to  ventrals,  ventrals  about  to  vent.  Lower  fins  short. 
Color  blackish;  everywhere  dark.  Head  3^;  depth  3J.  D.  9;  A.  8; 
scales  10-55-5;  teeth  2, 5-4, 2,  short  and  stout,  one  of  them  with  grinding 
surface.  L.  12  inches.  Utah  Lake.  One  of  the  largest  and  best  marked 
species. 

(Jordan  ^Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  461.) 

*  A  variable  character  in  this  gronji. 
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896.  9.  squamatus  (Gill)  J.  &  G. 

Body  very  robast,  subovate,  compressed.  Head  large  and  long, 
corneal.  Mouth  rather  large,  obliqae,  terminal,  the  maxillary  reaching 
fh)nt  of  orbit,  the  upper  lip  on  the  level  of  the  lower  part  of  the  eye. 
Eye  moderate,  anterior,  5§  in  head.  Dorsal  flu  small,  inserted  poste- 
riorly, but  directly  over  the  ventrals.  Scales  moderate,  suborbicular, 
widely  exposed.  Color  dark  or  blackish;  the  scales  all  margined  with 
black;  flns  dusky.  Head  3^;  depth  3.  D.  8;  A.  8;  scales  10-53-6; 
teeth  2,  5-4,  2.    L.  8  inches.    Salt  Lake  Basin. 

(Ttgom^  squamata  Gill,  Proc.  Boat.  Soc.  Nat.  Hist.  1361,  and  Icbth.  Capt.  Simpson's 
Expl.  1876,  405.) 

397.  S.  atrarius  (Grd.)  Jor.  &  GiXh.—Utdh  Mullet;  Chub  of  Utah  Lake. 

Body  rather  stout,  the  caudal  peduncle  not  slender.  Head  moderate, 
subconical.  Mouth  anterior,  quite  small,  the  maxillary  not  reaching  to 
the  eye.  Eye  small,  5^  in  head.  Fins  quite  small.  Dorsal  fln  nearly 
or  quite  over  the  ventrals.  Scales  large,  not  much  imbricated,  25  be- 
fore dorsal.  Lateral  line  decurved.  Olivaceous,  blackish  above,  the 
color  formed  of  small  bls^ck  points.  Head  4;  depth  3^.  D.  9;  A.  8; 
scales  11-57-6;  teeth  2,  5-4,  2,  usually  with  evident  grinding  surface, 
although  placed  by  Girard  and  Cope  in  Sihomaj  which  wants  such  sur- 
face. L.  20  inches.  Utah  Basin.  Very  common  in  Utah  Lake.  A  large 
species,  used  a«  food,  and  very  destructive  to  young  trout. 

{Siboma  atraria  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  208,  and  U.  S.  Pac.  R.  R. 
Borv.  X,  297 :  Siboma  atraria  and  var.  longioepe  Cope,  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  667.) 

39§.  S.  crassus  (Grd.)  Jor.  &Xjilb. 

Body  robust.  Head  rather  small,  the  snout  short  and  depressed. 
Mouth  moderate,  oblique,  the  maxillary  not  reaching  to  the  eye.  Eye 
small,  6  iu  head.  Dorsal  lin  inserted  slightly  behind  ventrals.  Scales 
moderate,  broadly  exposed.  Dusky  above,  sides  and  below  paler.  Head 
4;  depth  3 J.  D.  8;  A.  8;  scales  10-57-7;  teeth  2,  5-4,  2,  with  narrow 
grinding  surface.    L.  10  inches.    Sacramento  Eiver,  California. 

{Tigoma  craesa  Gixl.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 207,  and  U.  S.  Pac.  R.  R.  Surv^. 
X,  293.) 

oe.  Slender  Hpecies,  the  depth  4-4i  iu  length;  lateral  line  60-70.    (Cheonda*  Grd.) 

M9.  S.  cceruleus  (Grd.)  Jor.  &  Glib. 
Body  slender,  subfasiform.     Head  slender,  the  snout  long,  conical, 

*  Ckeanda  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207:  type  Cheonda  cooperi  Grd. 
TA  coined  name.) 

Bull.  Nat.  Mas.  Ko.  16 IG 
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ratber  flattened  above.  Jaws  equal,  the  maxillary  reaching  to  orbit. 
Dorsal  fin  inserted  behind  ventrals.  Anal  fin  qaite  small.  Scales 
rather  small.  Dusky  bluish  above,  pale  below ;  scales  everywhere  with 
fine  punctulations.  Head  3J;  depth  4|.  D.  9^  A.  7^  scales  13-61-7; 
teeth  2y  5-5,  2,  with  narrow  grinding  surface.    Lost  Eiver,  Oregon. 

{Cheonda  ccmilea  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Pac.  R.  R. 
Siirv.  Fish.  295.) 

400.  S.  cooperi  (Grd.)  Jor.  &  Gilb. 

Body  elongate,  subfusiform.  Head  moderate,  the  snout  thickish, 
subconical,  slightly  projecting.  Mouth  oblique,  the  maxillary  not  quite 
reaching  to  the  eye.  Eye  large,  4^  in  head.  Fins  large,  the  anal  no- 
tably so.  Dorsal  somewhat  behind  ventrals.  Coloration  plain,  rather 
pale.    Head  4^;  depth  4^.    D.  8;  A.  10^  Lat.  1.  63.    Columbia  Biver. 

(Cheonda  cooperi  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Pac.  R.  R. 
Surv.  Fish.  294:  LeuoUcue  cooperi  Gtinther,  Tii,  243.) 

401.  S«  nigrescens  (Grd.)  Jor.  &  GUb. 

Body  rather  elongate,  subfusiform.  Head  long  and  rather  pointed. 
Caudal  peduncle  long.  Mouth  terminal,  oblique,  the  maxillary  scarcely 
reaching  to  eye.  Snout  prickly  in  male  specimens.  Fins  moderate,  the 
dorsal  slightly  behind  ventrals.  Color  very  dark,  the  sides  with  black 
spots,  the  scales  with  flue  punctulations.  Head  3^;  depth  4.  D.  8; 
A.  7;  scales  16-70-10;  teeth  2,  4  (-5,  2  f).  Boca  Grande  and  Janos 
Eiver. 

(Tigoma  nigreacens  Grd.  Proc.  Acad.  Nat.  Sci.  PhUa.  1856, 207,  and  U.  S.  Mex.  Bonud. 
Surv.  Ichth.  64.) 

409.  S.  modestus  (Garm.)  J.  &  G. 

Brownish,  paler  below;  flanks  not  lustrous  as  in  iS.  nig^rescens.  Form 
moderately  stout,  the  outlines  regular.  Dorsal  behind  ventrals,  its  free 
border  convex.  Anal  truncate.  Distinguished  from  8.  nigrescens  by 
the  greater  length  and  the  shape  of  the  head,  and  a  difference  in  the 
position  of  the  dorsal.  Head  3^ }  depth  3|.  D.  8 ;  A.  8 ;  scales  14-65-9. 
Saltillo,  Coahuila. 

(Cheonda  modesia  Garman,  Ball.  Mus.  Cotnp.  Zool.  viii,  92,  1881.) 

103.~PHOJLIfVIJS  Agasaiz. 
Minnows. 

(Agaasiz,  M^m.  Soc.  Nat.  Hist.  Neufchd.tel,  i,  37,  1837:  type  Cyprinw  phoxinua  L.= 
Phoxinus  l(ems  Ag. ;  the  common  ** Minnow"  of  Europe.) 

Body  stout.  Mouth  normal,  without  barbel.  Teeth  2,  5-5^  2,  or  2, 
5-4,  2,  hooked,  without  grinding  sur£ace.    Scales  usually  small,  Uttle 
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imbricated.  Lateral  line  incomplete  or  wanting.  Dorsal  fln  behind 
ventrals.  Anal  basis  short.  Species  of  small  size  and  brilliant  colora- 
tion ;  fonnd  both  in  Europe  and  America,  (^o^ivo^y  a  minnow;  ftom 
^0^6^ J  tapering.) 

*  Scales  very  small,  75-90  in  the  lateral  Hue. 

403.  P.  neo9»us  Cope. 

Body  short  and  thick,  little  compressed,  the  back  little  elevated. 
Head  very  large  and  broad,  the  mnzzle  blant.  Mouth  moderate,  quite 
oblique,  the  lower  jaw  projecting;  maxillary  reaching  to  beyond  front 
of  orbit;  upper  lip  on  the  level  of  the  middle' of  the  pupil.  Fins  mod- 
erate. Dorsal  well  backward,  much  nearer  caudal  than  snout,  some- 
what behind  ventrals.  Pectorals  large.  Scales  very  small,  almost 
imbedded  in  the  skin.  Lateral  line  decurved,  very  short,  not  extend- 
ing  to  ventrals.  Back  and  belly  scaly.  Eye  large,  3J  in  head.  Color 
very  dark;  back  plain,  almost  black;  a  black  band  through  snout  and 
eye  to  caudal;  above  this  a  pale  band;  below  this  abruptly  white;  belly 
and  lower  fins  crimson  in  spring  males;  pectorals  dusky.  Head  3f ; 
depth  4i.  D.  8;  A.  8;  scales  18-80-11;  teeth  2,  4-5,  2.  L.  3  inches. 
Michigan  to  Iowa;  not  common. 

(Cope,  Cypr.  Penn.  1866,  375;  GUnther,  vii,  247.) 
***  Scales  moderate,  40-45  in  the  lateral  line. 

404.  P.  flammeus  Jordan  &  Gilbert. 

Body  moderately  stout,  slenderer  and  more  compressed  than  in  ^. 
neogwus.  Head  rather  short  and  deep,  the  upper  outline  rounded,  the 
mnzzle  rather  blunt.  Eye  large,  3jt  in  head.  Mouth  small,  oblique,  the 
Jaws  about  equal,  the  upper  lip  on  the  level  of  the  pupil,  the  max- 
illary extending  to  the  front  of  the  orbit.  Scales  much  larger  and  more 
loosely  imbricated  than  in  the  other  species.  Back  and  belly  scaled. 
Lateral  line  short,  decurved,  on  14  scales,  not  reaching  base  of  ventrals. 
Fins  small,  the  dorsal  well  backward.  Back  dark;  a  black  lateral  band, 
formed  of  dark  specks;  above  this  a  pale  band ;  the  belly  below  this  pale; 
bright  scarlet  red  in  the  males  in  spring.  Head  4;  depth  4.  D.  8;  A.  8; 
scales  7-43-5 ;  teeth  2,  4-5,  2.    L.  2^  inches.    Tennessee  Kiver.  * 

(Jordan  &,  Gilbert,  Man.  Vert.  E.  U.  S.  ed.  2,  1878,  303;  Jordan  &  Braytou,  Bull. 
U.  S.  Nat.  Mas.  xii,  66.) 

405«  P«  mllnertanus  Cope. 

"Form  elongate,  chin  slightly  beyond  upper  lip.  Pharyngeal  teeth 
2|  6-4)  2.    Scales  in  15  longitudinal  rows  between  the  dorsal  and  ven- 
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tral  fins.  Diameter  of  orbit  equal  to  length  of  muzzle,  and  entering 
length  of  head  3J  times.  The  latter  enters  the  length  to  origin  of  the 
caudal  lin  4  times.  The  greatest  depth  enters  the  same  5^  times.  The 
dorsal  fin  originates  above  a  point  behind  the  entire  base  of  the  ven- 
trals.  Eadii :  D.  I,  8 ;  A.  I,  8.  The  mouth  is  rather  large,  the  extrem- 
ity of  the  maxillary  bone  extending  nearly  to  the  line  of  the  pupil  of  the 
eye.  The  head  is  rather  flat  above  and  wide,  the  parietal  width  being 
about  one- third  the  length  between  the  last  dorsal  ray  and  the  base  of 
the  caudal.  The  distance  to  which  the  lateral  line  extends  is  unknown, 
because  the  scales  of  the  posterior  part  of  the  body  are  lost.  Color 
brownish  olive  above,  below  silvery;  a  black  band,  not  well  defined  on 
the  borders,  extends  from  the  end  of  the  muzzle  to  the  base  of  the  cau- 
dal fin,  where  it  terminates  in  a  black  spot;  a  reddish  spot  at  the  base 
of  the  anterior  dorsal  rays ;  muzzle  dark."  ( Cape.)  L.  2  J  inches.  Upper 
Missouri  River.  "This  species  differs  ftom  P.  neogcetm  in  its  slender  form 
and  the  small  number  of  rows  of  scales." 

(Cope,  Amer.  Nat.  July,  1879,  440.) 
***  Scales  large,  35-40  in  the  lateral  line. 
406.  P.  phlegetliontis  (Cope)  Jor.  &  Glib. 

Body  short  and  deep.  Mouth  very  oblique,  the  jaws  even,  the  maxil- 
lary reaching  front  of  the  eye,  which  is  rather  large.  Dorsal  behind  ven- 
trals.  Lateral  line  entirely  wanting  (in  the  typical  examples;  probably 
more  or  less  developed  in  the  adult,  perhaps  complete,  in  which  case 
the  species  is  a  Telestes).  Olivaceous;  a  broad  plumbeous  lateral  band; 
a  dusky  dorsal  line;  belly  golden.  Head  4;  depth  3^.  D.  7;  A.  8; 
scales  11-37 ;  teeth  1^  5-4, 2.    L.  1 J  inches.    Beaver  liiver,  Utah.    ( Cope.) 

(ClinoHtomw  phlegethont'u  Cope,   Proc.   Amer.    Phil.   Soc.  Phila.   1H74,   137:    Gila 
phlegethontiM  Copef  Zool.  Wheeler's  £sp1.  \V.  100th  Mer.  v,  657.) 

104.— liEUCUS  Heckel. 
Bocuihes. 

(MyloUucM  Cope;  tAlgansea  Girard;  not  Lencua  Kaap,  1824,  a  nomlDal  geuus  of 

LaridtBf  the  word  Lencu$  being  a  misprint  for  Leucwi.) 

(Leuoo8  Heckel,  Rnsseggers'  Relsen,  i,  1038,  1843:  type  Leucos  cisalpinus  Heckel.) 

Body  stout,  compressed.  Mouth  normal,  oblique;  no  barbel.  Teeth 
4-5*  or  5-5,  hooked,  with  narrow  grinding  surface,  the  lower  usually  on 


Teeth  4-4  in  the  type  of  Leucua  iincella. 
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a  prominent  raised  prominence  of  the  bone.  Scales  moderate.  Lateral 
line  continuous,  decuiVed.  Anal  basis  short.  Abdomen  not  com^fressed. 
Intestinal  canal  not  elongate.  Species  numerous  in  Europe,  Asia,  and 
America.  This  genus  is  very  closely  allied  to  the  European  Leucisctis 
Cuvier,  differing  in  the  presence  of  teeth  5-5  or  5-4,  instead  of  Q-5  or 
6-6.  The  name  finally  to  be  adopted  for  this  group,  if  admitted  as  dis- 
tinct, is  uncertain,    (isuxo^,  white.) 

a.  Tectb  4-4,*  with  entire  edges.    {Algansea  Oirard.t) 

407.  li.  tincella  (Val.)  J.  &  G. 

Body  stoutish.  Head  heavy.  Mouth  moderate,  oblique,  the  maxil- 
lary not  reaching  to  the  eye.  Jaws  about  equal.  Eye  rather  smalL 
Caudal  peduncle  thick.  Fins  small,  the  caudal  short.  Dorsal  just  over 
ventrals.  Scales  quite  small,  firmly  attached  and  not  closely  imbricated, 
as  in  Mylochilus^  etc.  Coloration  dark,  plain ;  fins  unspotted.  Head  3f  ^ 
depth  3Jj  scales  17-70-9;  teeth  4-4.    L.  6  inches.    City  of  Mexico. 

{Leuii$cu8  Hncella  C.  &  V.  xvii,  323;  GUnther,  vii,  244.) 

aa.  Teeth  4-5,  with  entire  edges.     (Mjfloleucus  Cope.t) 
408«  £••  obesus  (Grd.)  Jor. 

Body  stout.  Head  short,  the  muzzle  not  decurved.  Mouth  small, 
oblique,  terminal,  the  lower  jaw  somewhat  projecting,  maxillary  nearly 
reaching  to  orbit.  Eye  4^  in  head ;  preorbital  deeper  than  long.  Color 
dark;  the  belly  silvery;  the  scales  everywhere  dusted  with  black  specks; 
a  dusky  lateral  band.  Head  3^;  depth  3^.  D.  9;  A.  8;  scales  12-58-7 
(13-58-0,  Cope);  teeth  5-4.    L.  6  inches.  ^  Utah  Basin;  abundant. 

{Algansea  obena  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  183,  and  U.  S.  Pac.  R.  R. 
Surv.  Fish.  239:  Leuciscus  obesm  GUnther,  vii,  244:  Myloleueu8  pulverulentus  Cope, 
Hayden's  Geol.  Snrv.  Mont.  1871,  475,  1872 ;  Jordan  &  Henshaw,  Rept.  Chief  Eng. 
1878,  App.  NN.  192.) 

4^9.  li.  formosus  (Grd.)  Jor. 

Very  close  to  the  next,  and  perhaps  identical  with  it  Body  a  little 
more  slender,  the  scales  smaller,  and  profusely  dotted  with  black  as  in 
X.  abe8us.  Head  3^;  depth  4.  D.  8;  A.  8;  scales  l(M>3-6;  teeth  5-4. 
L.  4  inches.    California. 

{Alganaea  formosa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  183:  Leuciscna  fornionu 
GUnther,  vii,  245;  Jordan  &,  Henshaw,  1.  o.  193.) 

*  In  specimens  examined ;  the  normal  number  is  probably  5-4.  If  permanently  4-4, 
Al^nua  may  be  regarded  as  a  distinct  genus. 

t  Girard,  Proc.  Acxid.  Nat.  Sci.  PhUa.  1856, 184 :  type  LewsUtmi  tincella  Val.  (A  coined 
name.) 

tCope,  Hayden's  Geol.  Snrv.  Mont.  1871,  475,  1872:  type  Myloleueus  pulverulentui 
CcpesssAlgmuea  obeta  Girard.    (^vAo(,  grinder;  Xevxdi,  Leaona.) 
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410.  li.  blcolor  (Grd.)  Jor. 

Body  %ioderately  stoat.  Head  rather  heavy^  the  muzzle  very  short 
and  conical.  Mouth  moderate,  very  oblique,  the  jaws  equal,  the  max- 
illary reaching  line  of  eye.  Scales  rather  large.  Lateral  line  decurved. 
Eye  rather  large,  4^  in  head.  Color  transparent,  olivaceous;  a  distinct 
plumbeous  lateral  baud.  Fins  dusky-shaded.  Scales  with  some  brown 
dots,  but  not  profusely  dusted  with  black  specks  as  in  the  two  preceding 
species.  Head  3^ ;  depth  3f .  D.  8 ;  A.  7 ;  scales  8-60-5  (11-48-5,  Cope)  j 
teeth  4-5.    L.  5  inches.    Steams  of  Oregon,  Kevada,  etc. 

{Alganaea  hicolor  Girard,  Proc.  Acad.  Nat.  Sol.  PhUa.  1856,  183:  LeuciscuB  hicolor 
Gilnther,  vii,  245:  MyloleucM  paravanui  Cope,  Zool.  Wheeler's  Ezpl.  W.  100th  Mer.  v, 
669;  Jordan  <&  Honshaw,  1.  c.  193.) 

41  !•  li*  anticns  (Cope)  Jor.  &>  Gilb. 

^'  Nearest  to  the  formosm  of  Girard,  but  differs  in  the  much  more  pos- 
terior position  of  the  fins.  In  this  the  anterior  base  of  the  dorsal  is 
equidistant  between  end  of  muzzle  and  base  of  tail ;  in  anticua  much 
behind  the  median  point.  The  ventrals  are  much  nearer  the  caudal 
than  the  chin^  in  theformo8us  the  reverse  is  the  case."  Body  moderate, 
shortened  behind.  Caudal  peduncle  short,  thick.  Caudal  fin  short, 
little  forked.  Mouth  oblique,  muzzle  not  reaching  line  of  orbit.  Eye 
5  in  head.  Profile  long,  flat,  descending ;  dorsal  outline  arched.  Pur- 
plish slate  above,  yellow  below;  sides  of  head  and  edges  of  scales  punc- 
tulate.  Head  3J.  D.  8;  A.  8;  scales  10-5(M>;  teeth  not  described.  L. 
5  inches.    Texas.    ( Cope. ) 

{Alganaea  antioa  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,282.) 
412.  li.  boncardi  (GUnther)  Jor.  &>  Gilb. 

Body  moderately  elongate.  Head  thick,  obtuse.  Mouth  broad,  its 
cleft  not  extending  to  the  eye.  Snout  convex,  the  lower  jaw  included. 
Eye  moderate,  4^  in  head.  Caudal  fin  moderately  forked.  Origin  of 
dorsal  fin  close  behind  that  of  the  ventrals .  Brownish;  a  bluish  lateral 
band,  forming  a  faint  caudal  spot.  Head  4 ;  depth  4.  D.  8;  A.  9;  scales 
6-39-4;  teeth  5-4.    L.  3J  inches.    Cuemavaca,  Mexico.    (GUnther.) 

(Leuciscus  boucardi  GUnther,  vii,  485.) 

105.-OPSOPCEODUS  Hay. 
(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  507:  type  Opsopcsodus  emiluB  Hay.) 

Form  of  Hyhognathus.  Mouth  very  small,  almost  vertical,  its  position 
entirely  anterior,  with  scarcely  any  lateral  cleft.  Teeth  5-5,  with  grind- 
ing surface  and  serrated  edges.    Abdomen  not  compressed.    Dorsal 


31     CTPRINIDJB — TBTCHBRODON  247 

nearly  over  ventrals.  Anal  basis  short.  Lateral  line  complete.  Intes- 
tinal canal  short.  Peritoneum  white.  SmalL  {StpoKotitUj  to  feed  daintily; 
Sdou^j  tooth.) 

418.  O.  emiliae  Hay. 

Body  rather  elongate,  moderately  compressed,  not  elevated.  Head 
short,  slender.  Muzzle  blunt  and  rounded.  Mouth  very  small  and  very 
oblique,  smaller  than  in  any  other  of  our  CyprinidcBy  with  scarcely  any 
lateral  cleft ;  its  size,  when  opened  wide,  less  than  that  of  the  eye.  Man- 
dible short  and  deep,  strongly  curved,  jaws  equal.  Eye  longer  than 
snout,  3  in  head.  Dorsal  beginning  over  posterior  rays  of  ventrals,  nearer 
snout  than  base  of  caudal.  Pectoral  very  small,  not  reaching  ventrals, 
the  latter  to  anal.  Caudal  peduncle  long  and  slender.  Anal  short  and 
deep.  Breast  naked;  16  large  scales  before  dorsal.  Yellowish;  sides 
silvery;  scales  above  dark-edged;  a  dark  lateral  band  fVom  snout  to 
caudal,  above  and  below  which  are  series  of  black  dots;  anterior  rays 
of  dorsal  dark;  sometimes  a  black  spot  on  the  posterior  rays.  D.  9; 
A.  8;  scales  5-40-3;  teeth  5-5,  serrate.    Eastern  Mississippi. 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  507.) 

106.— TRTGHERODON  Forbes. 
(Forbes,  MSS.  gen.  nov. :  type  Trycherodon  megalopa  Forbes.) 

Pharyngeal  teeth  in  one  row,  5-5  or  6-0,  strongly  liooked,  deeply 
crenate,  without  masticatory  surface.  Lateral  line  imperfect.  Dorsal 
over  ventrals.  Intestine  shorter  than  head  and  body.  Peritoneum  pale. 
Thorax  naked  almost  to  ventrals.  Mouth  terminal,  upper  jaw  protrac- 
tile.   No  barbels,    (rpuxepd':,  ragged ;  ddwv,  tooth.) 

414.  T*  llicgralops  Forbes,  spec.  nov. 

^*A  small,  fusiform  species,  with  a  small,  terminal,  oblique  mouth,  a 
very  large  eye,  an  imperfect  lateral  line,  a  narrow  black  lateral  stripe, 
a  partly  naked  breast,  and  large  fins.  The  dorsal  has  a  large  dusky 
black  blotch  on  the  front  rays.  The  depth  is  contained  from  4  to  5 
times  in  the  length  without  caudal ;  the  head  4J  to  5  times.  The  eye 
is  longer  than  the  snout,  and  goes  but  2^  times  in  the  head.  Its  verti- 
cal diameter  equals  the  interorbital  space.  The  mandible  scarcely 
reaches  a  vertical  from  the  anterior  border  of  the  nostril,  and  falls  far 
short  of  the  orbit.  The  lateral  line  is  variously  imperfect;  sometimes 
present  only  on  the  first  4  or  5  scales,  and  sometimes  extending, 
with  namerous  interruptions,  to  the  middle  of  the  caudal  peduncle.    It 
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is  slightly  decurved  when  present  on  the  anterior  half  of  the  body. 
The  caudal  fin  is  long  and  very  deeply  furcate.  It  is  contained  3^ 
times  in  head  and  body,  and  the  median  rays  are  about  two-fifths  the 
length  of  the  longest.  The  dorsal  is  high,  its  longest  ray  reaching  nearly 
or  quite  half  the  distsince  from  front  of  dorsal  to  tail.  The  front  of  the  fin 
is  a  little  nearer  nose  than  caudal.  The  pectorals  extend  about  three- 
fourths  the  distance  to  the  ventrals,  and  the  latter  nearly  or  quite  attain 
the  vent.  D.  I,  7  or  8  ;  A.  I,  7  or  8;  scales  5,  38-40,  4,  with  15  or  16  rows 
before  dorsal.  The  pharyngeal  bones  are  thin,  and  suddenly  and 
broadly  dilated  at  outer  third,  this  part  of  the  bone  being  nearly  3  times 
as  wide  as  the  inner,  and  in  shape  not  unlike  a  horse's  jaw-bone.  The 
odontoid  process  is  unusually  distinct  and  high.  The  teeth  are  very 
slender,  strongly  hooked,  and  sharply  and  irregularly  crenate,  the  edges 
having  a  spiuose  appearance.  The  scales  are  crowded,  higher  than  long, 
a:jd  wanting  on  the  anterior  half  or  two-thirds  of  the  breast.  Color  in 
alcohol  yellowish  brown,  with  a  faint  silvery  lustre  on  sides.  A  narrow, 
black  band,  about  one  scale  wide,  extends  around  the  nose,  through  the 
upper  half  of  the  eye,  to  the  tail,  terminating  therein  the  most  highly  col- 
ored specimens  in  a  narrow  vertical  bar.  The  scales  above  the  lateral 
band  are  all  dark-edged.  In  all  the  specimens  the  dorsal  shows  a  large 
submedian  blotch  in  iront,  crossing  about  4  rays.  In  one  this  blotch  is 
so  enlarged  as  to  include  the  whole  anterior  half  of  the  fin,  except  a 
small  space  at  base,  and  a  second  blotch  extends  similarly  across  the  3 
posterior  rays,  leaving  only  a  narrow  pale  vertical  stripe  between. 
Length  of  largest  specimen  2|  inches.  Several  specimens  from  the 
Illinois  Eiver  at  Pekin  and  Peoria,  and  from  Mackinaw  Creek."   (Forbes.) 

lOT.—NOTEiniOOmrUS  Rafinesquc. 

Oolden  Shiners. 

{SliJbe  DeKay.) 

(Raftiiesque,  Joiiru.  de  Physiqiu;,  do  Chyinie  ot  d'HistoLro  Natiirelle,  PariH,  1819,  421 : 
type  Xotemigonns  auratus  Raf.  =  Cyprinus  chrysoleucus  Mitch.) 

Body  subelliptical,  strongly  compressed,  both  back  and  belly  curved, 
the  curves  different;  back  narrowly  compressed;  belly  behind  ventral 
fins  forming  a  keel,  over  which  the  scales  do  not  pass.  Tail  not  keeled. 
Head  small,  conic.  Mouth  small,  terminal,  oblique,  normal,  without 
barbels.  Scales  rather  large.  Lateral  line  continuous,  strongly  de- 
curved.  Dorsal  tin  inserted  behind  the  ventrals.  Anal  fin  with  its 
base  somewhat  elongate,  of  from  9  to  18  rays.    Teeth  6-5,  hooked,  with 
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grinding  sorface,  the  edges  of  which  are  more  or  less  crenate.  Alimen- 
tary canal  short,  thongh  rather  longer  than  the  body.  Size  rather 
large.  As  here  understood,  Notemigonus  differs  from  the  European 
Abramia  (Bream)  only  in  the  much  shorter  anal  fin — from  9  to  20  rays  in- 
stead of  30  to  40.  All  its  species  are  American.  There  is  much  varia- 
tion in  the  length  of  the  anal  and  in  the  form  of  the  month  among  the 
species  left  in  AhramiSj  and  a  reunion  or  a  different  division  of  the 
group  may  be  necessary.  (vcDto?,  back;  ly/ic,  half;  y6vo(;^  angle;  the 
back  being  almost  carinated.) 

^Insei'tion  of  dorsal  midway  of  body  or  nearer  snout  than  base  of  caudal, 
t  Anal  rays  9  or  10. 

415.  If.  irArdoneus  (C.  &  V.)  Jor.  ^ 

Body  moderately  elongate,  compressed.  Head  obtuse.  Isthmus  smalL 
Mouth  small,  oblique,  the  lower  jaw  included.  Eye  4  in  head.  Dorsal 
nearly  midway  of  body,  little  behind  ventrals.  Olivaceous.  Head  5J; 
depth  3|.  D.  10;  A.  9;  teeth  5-6,  with  grinding  surface  and  serrated 
edge.    Scales  7-39-3.    South  Carolina.    One  specimen  known. 

{LewiiscM  gardoneus  Cuv.  &  Val.  xvii,  316:  Chondrosioma  gardoneum  Cope,  Trans. 
Amer.  Phil.  Soc.  Phila.  1866,  395:  Leuciaous  gardoneus  Giinther,  vii,  258.) 

416.  IV.  lucidns  (Grd.)  Jor. 

Body  rather  elongate,  subfusiform.  Head  moderate.  Snout  subcon- 
ical,  tapering.  Mouth  somewhat  oblique,  larger  than  in  the  other  spe- 
cies, the  maxillary  reaching  eye.  Eye  large,  3^  in  head.  Dorsal  nearer 
tip  of  snout  than  caudal.  Scales  rather  large,  much  deeper  than  long. 
Grayish  above,  yellowish  beneath.  Head  4^.  D.  8 ;  A.  10.  Canadian 
Eiver.    (Oirard.) 

(Luxilus  lucidus  Grd.  Proc.  Acad.  Nat.  Soi.  Phila.  1856^  203,  .and  U.  S.  Pac.  R.  K. 
Sarv.  X,  282.) 

ft  Anal  rays  about  13. 

417*  N*  leptosomns  (Grd.)  Jor. 

Body  rather  elongate,  slender,  the  back  elevated.  Head  small  and 
short,  its  profile  continuous  with  that  of  the  back.  Mouth  small,  quite 
oblique,  the  maxillary  not  reaching  the  front  of  the  large  eye.  Eye  3^ 
in  head.  Insertion  of  dorsal  fin  about  midway  between  snout  and  base 
of  caudal.  Anal  fin  high  and  long.  Bluish,  silvery  below.  Head  5; 
depth  3|.    D.  9 ;  A.  13 5  Lat.  1.  55.    Texas.     (Oirard.) 

(Lmxilu9  lepto9omu8  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  203,  and  U.  S.  Mex. 
Bound.  Snrv.  Ichth.  60:  AbramUt  leptosomus  GUnther,  vii,  306.) 

**  Insertion  of  dorsal  nearer  base  of  caudal  than  snout. 
a.  Anal  ra3rB  about  11. 
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418.  N.  occldentalis  (Baird  dr.  Girard)  Jordan. 

Body  moderately  elongate.  Snoat  sabconical,  rather  tapering. 
Mouth  oblique,  the  maxillary  not  reait^hing  orbit.  Eye  large,  4  in  head. 
Brownish  above  j  sides  silvery ;  the  belly  speckled  with  gray.  D.  10 ; 
A.  11.    Tulare  Valley,  California.    (Oirard.) 

(Leucosomus  oocidtmtalis  Baird  &>  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 137  :  Lux- 
ilus  occidentuUs  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  280:  AhranUs  ocddeHtalia  GUnther,  vii, 
305.) 

aa.  Anal  rays  abont  13  (12-14). 

410*  flf«  chrysoleucns  (Mitch.)  Jor. — Golden  Shiner  ;  Bream. 

Body  moderately  elongate,  strongly  compressed.  Head  short,  sub- 
conic,  compressed,  the  profile  somewhat  concave.  Mouth  small,  ob- 
lique, the  upper  lip  on  the  level  of  the  upper  part  of  the  pupil,  the  max- 
illary not  reaching  the  front  of  the  eye.  Eye  moderate,  about  4  in  head. 
Fins  medium.  Color  clear  greenish  above ;  sides  silvery,  with  bright 
golden  reflections;  fins  yellowish;  the  tips  of  the  lower  fins  sometimes 
orange  in  spring  males.  Head  4^ ;  depth  3.  D.  8 ;  A.  13 ;  scales  10- 
51-3;  teeth  5-5.  L.  12  inches.  New  England  to  Dakota  and  Texas; 
everywhere  abundant  in  bayous  and  weedy  ponds.  One  of  the  most 
familiar  and  characteristic  of  our  Cyprinidce, 

(Cyprinus  ckrysoleucua  Mitch.  Rept.  Fish.  N.  Y.  1815,  23:  Abramie  versioohr  DeKay, 
N.  T.  Fauna,  Fish.  191:  Leucosomus  amerknnus  Storer,  Fish.  Mass.  283:  SHlbe  amerioana 
Cope,  Cypr.  Peuii.  1866,  \)S9 :  LeucisouSf  Leucosomus,  Luxilus,  Plargyrus^  SHlhe,  Stilhius, 
or  Ahramis  americanus  of  varioiiH  authorn  (not  Cyprinus  amerieanus  L.):  Luxilus  seoo 
Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1836,  203:  Abramis  americanus  Qttuther,  vii,  305; 
Jordan,  BaU.  U.  S.  Nat.  Mas.  x,  65.) 

a.  Anal  rays  about  16  (15-18). 

430.  JX»  americanus  (L.)  Jot,— Southern  Bream, 

Body  moderately  elevated,  very  strongly  compressed.  Head  rathei 
broad  and  flat  between  the  eyes.  Mouth  small,  quite  oblique,  the  max 
illary  barely  reaching  the  eye.  Eye  very  large  and  prominent,  anterior, 
about  3  in  head.  Dorsal  fin  short  and  very  high,  almost  falcate,  well 
back.  Anal  fin  high  and  long.  Scales  rather  large,  the  lateral  liiK 
running  very  low.  Color  pale  olive,  with  silvery  lustre;  lower  fins  red 
in  the  males  in  spring.  Head  ^ ;  dei>th  3^.  D.  8 ;  A.  16 ;  scales  8-43- 
2 ;  te«th  5-5.  L.  12  inches.  Eivers  of  the  South  Atlantic  States  j  locally 
abundant. 

(Cyprinus  americanus  Linn.  Syst.  Nat. :  Leueiscus  bosci  Cuv.  &,  VaL  xvii,  313:  Xote- 
migonus  isclianus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  364;  Jordan,  Ball.  U.  S. 
Nat.  Mas.  x,  65.) 
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108.-RI€HARDSOlfIU8  Girard. 
(Girard,  Proc.  Aoad.  Nat.  Sci.  Phila.  1856,  201:  type  Cyprinus  balteatus  Rich.) 

Body  obloug  or  elevated,  strongly  compressed.  Head  rather  small. 
Mouth  terminal,  oblique,  jaws  normal ;  no  barbels.  Teeth  2,  5-5,  2, 
or  2,  5-4,  2,  hooked,  without  grinding  surface,  the  edges  entire.  Oill- 
rakers  very  smalL  Belly  compressed  behind  ventral  fins,  the  scales 
passing  over  its  edge.  Back  of  tail  not  keeled.  Scales  rather  small. 
Lateral  line  continuous,  decurved.  Dorsal  fin  well  behind  the  ventrals. 
Anal  basis  elongate.  American;  closely  related  to  the  European  genus 
Albumus.    (Dedicated  to  Sir  John  Richardson.) 

9 

491.  B.  balteatus  (Rich.)  Grd. 

Body  strongly  compressed  and  somewhat  elevated.  Head  small,  the 
snout  rather  short  and  conical.  Mouth  terminal,  oblique,  the  lower  jaw 
slightly  projecting  beyond  the  upper.  Eye  large,  3J  in  head.  Colora- 
tion plain,  the  sides  bright  silvery,  crimson  in  males  in  spring.  Anal 
and  caudal  large.  Dorsal  low,  much  behind  ventrals.  Base  of  anal  ^ 
in  length.  Head  4J5  depth  3 J.  D.  10;  A.  17  or  18;  Vevt.  40;  Lat.  1. 
13-62-6;  teeth  2,  5-4,  2.    Columbia  River  and  northward ;  abundant. 

(Cyprinus  (Abramis)  balteatus  RichardsoD,  Fauna  Bor.-Amer.  iii,  301:  Michardaoniwt 
battcatuti  Grd.  U.  S.  Pac.  R.  R.  Snrv.  x,  278:  Abramis  balteatus  Glluther,  vii,  309.) 

499.  R.  lateralis  Grd. 

Body  slenderer  and  less  compressed.  Mouth  moderate,  terminal,  ob- 
lique, jaws  equal.  Anal  basis  5^  in  length.  Blackish  above;  a  dark 
lateral  band;  the  interspace  and  belly  pale;  crimson  in  males  in^um- 
mer.  Head  4^;  depth  3f-4.  D.  10;  A.  14;  scales  13-55-6;  teeth  2, 
5-^,  2.    Columbia  Biver  and  streams  about  Puget  Sound. 

{RU'Jiardsonius  lateralis  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  ia56,  202,  and  U.  S.  Pac. 
R.  R.  8nr\\  Fish.  279:  Abramis  lateralis  Giinther,  vii,  309.) 

109.— LEPIDOmEDA  Cope. 
(Cope,  Proc.  Amer.  Phil.  80c.  Phila.  1874,  131 :  type  Lepidomeda  vittata  Cope.) 

Body  elongate.  Mouth  terminal,  without  barbels.  Teeth  2,  4-4,  2, 
hooked,  without  grinding  surface.  Scales  small.  Lateral  line  com- 
plete. Dorsal  fin  with  a  strong  spine,  composed  of  two,  the  posterior 
received  into  a  longitudinal  groove  of  the  anterior.  Inner  border  of  the 
ventral  fins  adherent  to  the  body.  Dorsal  fin  inserted  behind  the  veil- 
trals.    Anal  basis  short.    Size  small.    {Xirztdo^y  scaly ;  Meda.) 


252      CONTRIBUTIONS  TO   NORTH   AMERICAN   ICHTHYOLOGY — IV. 

498.  ti.  vittata  Cope. 

Body  rather  stout  Head  wide  and  flat  above,  slightly  depressed  be- 
hind the  eyes.  Muzzle  obtuse,  not  prominent.  Mouth  terminal,  ob- 
lique. Eye  ^  in  head.  Scales  small,  covering  the  whole  body  except 
the  space  behind  the  pectorals ;  26  series  above  the  lateral  line  and  56 
in  front  of  the  dorsal.  Preorbital  bone  trei)ezoidal.  Second  dorsal 
spine  as  long  as  the  first,  and  wider.  Dorsal  rays  somewhat  enlarged 
and  ossified.  Pectoral  rays  scarcely  enlarged.  Color  silvery ;  a  lead- 
colored  lateral  band  and  a  black  dorsal  band.  Head  3| ;  depth  44.  D. 
II,  7 ;  A.  9 ;  teeth  2,  4-4,  2.  L.  3^  inches.  Colorado  Chiquito  Eiver, 
Arizona.    {Cope.) 

(Cope,  Ptoc.  Amer.  Phil.  Soc.  Phila.  1874, 131,  and  Z06I.  Wheeler's  Expl.  W.  100th 
Mor.  V,  642.) 

494.  Li.  Jarrovli  Cope. 

Body  more  elongate.  Mouth  nearly  horizontal,  lower  jaw  somewhat 
projecting.  Eye  larger  than  in  L.  vittata^  3^  in  head,  the  maxillary 
reaching  its  anterior  border.  Spines  slender.  Scales  very  small  and 
difficult  to  detect,  51  series  before  the  dorsal  fin.  Olivaceous ;  a  median 
black  vertebral  band ;  sides  silvery ;  bases  of  ventral  fins  red.  Head  4 ; 
depth  5.  D.  n,  7;  A.  9;  teeth  2,  4-4,  2.  L.  3  mches.  Colorado  Chi- 
quite  River,  Arizona.    (Cope.) 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1874,  133.  and  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  643.) 

no.— MED  A  Girard. 
(Girar#Proc.  Aoad.  Nat.  Sci.  PhUa.  1856,  191 :  type  Medafulgida  Grd.) 

Body  elongate.  Mouth  terminal,  normal,  no  barbels.  Teeth  1, 4-4, 1, 
hooked,  without  grinding  surface.  Body  entirely  scaleless.  Fins  as  in 
Lepidomeda.  Size  small.  (ifecZa,  a  classical  feminine  name,  of  no  con- 
ceivable application  to  these  singular  fishes.) 

495.  m.  talyida  Grd. 

Body  slender,  elongate,  compressed.  Head  elongate,  snbconical, 
the  snout  rounded.  Mouth  large,  snbterminal,  slightly  oblique,  the 
lower  jaw  included,  maxillary  extending  to  below  orbit.  Second  dorsal 
spine  highest  ]  dorsal  behind  ventrals.  Coloration  silvery.  D.  II,  7 ;  A. 
8 ;  teeth  1,  4-4,  1.    Rio  Gila.    (Girard.) 

(Girard,  Proc.  Acad.  Kat.  Sci.  Phila.  1856,  191;  GUnther,  vii,  2C3.) 
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111.— PliAOOPTERUS  Cope. 
(Cope,  Proo.  Amer.  Phil.  Soc.  Phila.  1874,  301 :  type  Plagopterus  argentianmua  Cope.) 

Body  slender.  Mouth  terminal,  a  barbel  at  the  extremity  of  the  max- 
illary. Teeth  2,  5-4,  2,  hooked,  without  grinding  surface.  Body  en- 
tirely scaleless.  Fins  as  in  Meda  and  Lepidomeda.  Size  small,  {-^^ayij^ 
wound ;  rr£/>ov,  fin;  in  allusion  to  the  armature  of  the  dorsal  fin.) 

496.  P«  argentissinias  Cope. 

Body  slender.  Head  rather  broad,  the  muzzle  slightly  depressed,  over- 
hanging the  rather  small,  horizontal  mouth.  Lips  thin,  the  maxillary 
reaching  front  of  eye.  Eye  moderate,  4^  in  head.  Dorsal  fin  entirely 
behind  ventrals,  the  first  spine  curved,  longer  than  the  second  ]  soft 
rays  of  the  dorsal  thickened  and  ossified  at  base ;  fifth  ray  of  the  ven- 
tral bound  to  the  abdomen  by  a  membrane  for  nearly  its  whole  length; 
pectoral  rays  osseous  at  base.  Lateral  line  complete,  slightly  deflexed. 
Color  clear  silvery ;  dorsal  region  dusky,  with  minute  black  dots.  Head 
4  J  depth  6.  D.  11,  7 ;  A.  10;  teeth  2,  5-4,  2.  L.  2J  inches.  San  Luis 
Valley,  Western  Colorado.    {Cope,) 

(Cope,  Proc.  Amer.  Phil.  Soc.  PhUa.  1874,  130,  and  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  640.) 

119.— CARASSIUS  NilMon. 
Crucian  Carps, 

(Nilaeon,  Prodromus:  type  Cyprinus  oarassius  L.  ■=  Carassius  vulgaris  Nilas.) 

Body  oblong,  compressed,  and  elevated.  Mouth  terminal,  without 
barbels.  Teeth  4-4,  molar,  but  compressed.  Scales  large.  Laiteral 
line  continuous.  Dorsal  fin  very  long,  with  the  third  ray  a  stout  spine, 
which  is  serrated  behind  ;  anal  short,  with  a  similar  spine.  Ventrals 
well  forward.  Large  species  of  the  fresh  waters  of  Europe  an  J  Asia; 
often  domesticated.  {Cara^siusj  a  latinization  of  the  vernacular  names 
of  the  European  Crucian  Carp,  Karasft  or  Karausche,) 

497*  €•  auratas  (L.)  Bleeker. — Gold-fish. 

Body  stout,  covered  with  large  scales.  Dorsal  and  anal  fins  with  the 
spines  strong,  coarsely  serrated.  Coloration  olivaceous,  usually  orange 
or  variegated  in  domestication.  D.  II,  18;  A.  II,  7;  Lat.  1.  26;  teeth 
4-4.  L.  12  inches.  China  and  Japan ;  introduced  everywhere  as  an 
aquarium  fish,  and  now  naturalized  in  many  of  our  eastern  streams. 
The  variations  are  innumerable. 

(Cjfprimu  aiuratue  Linnfetifl,  Syst.  Nat. ;  GUnther,  vii,  32.) 
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118.— CTPRIlfUS  Linnsas. 

Carps. 

(Artedi ;  Limueas,  Syst.  Nat. :  type  Cypr%nu9  carpio  L.) 

Body  robust,  coDiprensed,  resembling  that  of  the  Buffalo-fish.  Mouth 
moderate,  anterior,  with  four  long  barbels.  Snout  blunt,  rounded. 
Teeth  molar,  broad  and  truncate,  1, 1,  ^-3,  1, 1.  Scales  large.  Lateral 
line  continuous.  Dorsal  fin  very  long,  with  a  stout  spine,  serrated 
behind;  anal  fin  short,  also  with  a  spine.  Large  fishes  of  the  fresh 
waters  of  Asia;  introduced  into  Europe  and  America  as  food-fishes. 
(xoTT/orvoc,  the  ancient  name  of  the  Carp.) 

428.  €•  carpio  L.— Carp. 

Boily  stout,  more  or  less  compressed,  heavy  anteriorly.  General 
color  olivaceous.  D.  Ill,  20;  A.  Ill,  5;  scales  5-38-5;  teeth  1,  I,  3-3, 
1,  1.  L.  18  inches  or  more.  Fresh  waters  of  Central  Asia ;  introduced 
as  a  food-fish  into  Europe  and  America.  In  domestication  it  has  run 
into  many  varieties,  distinguished  by  differences  in  form,  squamation, 
and  development  of  the  fins. 

(Llniifldus,  Syst.  Nat.;  OUnther,  vii,  *2S,) 

Family  XXXTI.— CHARACINID^. 

{The  CharacinH.) 

Body  variously  formed,  covered  with  cycloid  scales.     Head  naked 
Margin  of  upper  jaw  formed  mesially  by  the  premaxillaries  and  later 
ally  l)y  the  maxillaries;  no  barbels;    premaxillaries  not  protractile 
Teeth  various,  often  incisor-like,  often  wanting.    Branchiostegals  usu 
ally  3.     Gill-membranes  united  to  the  isthmus  or  not.     Ko  pseudo 
branchise.    Gills  4,  a  slit  behind  the  fourth.    Lower  pharyngeals  not 
truly  falciform,  but  more  or  less  curved,  armed  with  small,  sometimes 
villiform,  teeth.    Adipose  fin  usually  present  (absent  in  Erythrininw), 
Pyloric  cceca  usually  numerous.    Air-bladder  transversely  divided  into 
two  portions,  and  communicating  with  the  organ  of  hearing  by  means 
of  auditory  ossicles,  as  in  the  Gyprinidce,    Anterior  vertebrae  coalesced 
and  modified.    A  very  large  family  of  60  genera  and  300  species,  inhab- 
iting the  fresh  waters  of  South  America  and  Africa,  where  they  take 
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the  place  of  the  SalmonidcB  aud  Cyprinidceof  the  Northern  Hemisphere. 
A  single  species  reaches  the  United  States. 

{Characinido}  GUnther,  vii,  278-380.) 

*  Adipose  fin  present, 
t Dentition  complete  in  both  jaws;  gill-opeuings  wide,  the  membranes  not  at- 
tached to  the  isthmus;  nasal  openings  of  each  side  close  together;  teeth 
compressed,  notched.  {Tetrttgonopterinas,) 
t  Anal  fin  elongate  (rays  20-50) ;  belly  in  front  of  ventrals  rounded ;  premaxillary 
teeth  in  a  double  series;  a  single  series  of  teeth  in  lower  jaw,  with  no  conical 
teeth  behind  it;  no  canine  teeth;  gill-rakers  setiform..TBTRAGONOPTBRU8,  114. 

114.— TJETRAOONOPTEBIJS  Cuvier. 

{A»tyanax  B.  <&  G.;  Fcecilurichthye  Gill.) 
(Artedi;  Cuvier,  M^m.  du  Mus.  iv,  455,  1818:  type  ThtrtigonopteruB  argenteus  Cuv.) 

Body  oblong  or  elevated,  compressed,  covered  with  moderate  scales. 
Belly  rounded.  Cleft  of  mouth  medium.  Anterior  teeth  strong,  incisor- 
like; lateral  teeth  small.  Premaxillary  and  mandibular  teeth  subequal 
in  size,  with  a  compressed,  notched  crown,  the  former  in  a  double,  the 
latter  in  a  single,  series.  Maxillary  with  few  teeth.  Kostrils  of  each 
side  close  together,  separated  by  a  valve  only.  Lower  pharyngeals  very 
slender,  curved,  approaching  the  form  in  Cyprinidce,  armed  with  a  single 
series  of  slender,  hooked  teeth.  Oill-openings  wide,  the  membranes 
free  from  the  isthmus  and  from  each  other.  Gill-rakers  setiform.  Dor- 
sal fin  midway  of  body,  ab^ve  or  just  behind  ventrals.  Anal  fin  long. 
Species  about  40,  in  all  the  warmer  parts  of  America,  {rerpdywvo^^ 
four-angled;  rTe/jov,  fin  or  wing;  of  no  special  application  to  this  group, 
the  original  word  used  by  Klein  and  Artedi  being  Tetraganoptrm.) 

A.  Body  oblong,  modci'ately  elevated,  the  depth  less  than  half  length.    (Astyanax  Baird 
&  Girard.*) 

41M*  T*  arisen tatas  (Baird  &  Girard)  J.  &  G. 

Olivaceous;  a  broad  silver^'  band  along  sides;  a  black  spot  at  base  of 
caudal,  running  up  on  the  fin.  Body  oblong,  compressed.  Snout  blunt, 
lower  jaw  included.  ^Dorsal  inserted  above  ventrals.  Pectorals  reach- 
ing ventrals,  the  latter  to  vent.  Head  4  in  length;  depth  3,  D.  10;  A. 
21;  scales  0-38-6.  Arkansas  to  Mexico;  probably  abundant;  the  north- 
ernmost representative  of  the  family. 

(Aatifanax  argentatut  B.  &.  G.  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  27, 1854:  Astyanax 
orgmtaiMS  Grd.  U.  S.  Mex.  Bound.  Surv.  Ichth.  74;  GUnther,  v,  380.) 


*  Baird  A,  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  26, 1854 :  type  Asiyanax  argmtatui 
B.  ic  O.    (aifrvdra^f  a  son  of  Hector.) 
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Obdee  M.-ISOSPONDYLI. 

{The  Isospandylous  Fishes.) 

Parietals  present.  SympleQtic  present.  No  interclavicles.  A  praecor- 
acoid  arch.  Anterior  vertebrae  simple.  No  auditory  ossicles.  Pharyn- 
geal bones  simple  above  and  below,  the  lower  not  falciform.  Gills  4,  a 
slit  behind  the  fourth.  A  very  large  group,  presenting  many  moditica- 
tions  of  structure.    (?<rw<;,  equal;  (n:vvdokoq^  vertebra.) 

(  Physosiomi  GUnthcr^  part. ) 

ANALYSIS  OF   FAMILIES  OF  180SP0NDYLI. 

•  Tail  diphycercal. 
a.  Lateral  margins  of  npper  Jaw  formed  by  the  maxillarics. 
b.  Adipose  fin  none ;  no  phosphorescent  spots;  body  usually  scaly ;  bead  naked; 

throat  without  barbel. 
c.  Lateral  line  present. 
d.  Gnlar  plate  none. 
e.  Air-bladder  none ;  dorsal  posterior,  opposite  anal  and  similar  to  it ;  mouth 

small,  with  small,  pointed  teeth ;  deep-sen  fishes. 

AlJCPOCEPIlALIDiE,   33. 

ee.  Air-bladder  present ;  dorsal  in  front  of  anal. 
/.  Mouth  small,  horizontal ;  posterior  part  of  tongue  and  the  roof  of  the 

mouth  covered  with  coarse,  paved  teeth.  ..Aldulid^r,  34. 
ff.  Mouth  larger,  oblique;  teeth  all  pointed;  those  on  the  tongue  large. 

Hyodontid.*:,  35. 

dd,  Gular  plate  present ;  month  large ;  teeth  all  pointed ELoriDiE,  36. 

cc.  Lateral  line  obsolete. 

g.  Mouth  terminal,  large ;  maxillary  in  three  parts,  mostly  broad. 

Clupeid^,  37. 
gg.  Mouth  small,  inferior;  maxillary  short  and  narrow;  not  in  three 

parts DoRosoMATiD-ac,  38. 

ggg.  Mouth  very  large,  subinferior;  maxiUary  very  narrow,  produced 

backward EnokaulididjE,  39. 

bb.  Adipose  fin  present  (rarely  absent,  and  the  body  with  phosphorescent  spots). 
h.  Throat  with  a  long  barbel;  scales  very  small  or  wuntin^r ;  month 

large SroMiATiDiE,  45. 

hk.  Throat  without  barbel, 
t.  Sides  with  phosphorescent  spots;  oviducts  present;  deep-sea 
fishes. 

j,  Pseudobranohiie  none;  bo<ly  scaly Chauliodontid^:,  44. 

jj,  Pseudobranchise  present;  body  naked. -Steknoptyciiid^k,  43. 
tt.  Sides  without  X)ho8phoro8cent  spots;  ^oviducts  none. 

Salmon! D.K.  4(>. 
aa.  Lateral  margins  of  upper  Jaw,  like  the  anterior  margin,  formed  by  the  premax- 

illaries ;  adipose  fin  usually  present. 

it.  Premaxillarics  short,  with  villiform  teeth ;    month  small ; 

bones  of  head  oavemous ;  scales  ctenoid.  .FERCOPSiDiE,  47. 

kk,  Premaxiilaries  elongate;  mouth  large;  bones  of  head  not 

cavernous;  scales  mostly  cycloid. 

1,  Dorsal  short,  nearly  median ;  body  scaly . .  Scopeud^g,  4*2. 

22.  Dorsal  shorty  posterior;  body  scaly..  PAKALEPiDiDiE,  41. 

IIU  Dorsal  occupying  nearly  the  whole  length  of  the  back ; 

body  naked AuEPiDosAURiDiG,  40. 
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Family  XXXIII.— ALEPOCEPHALIDiE. 

Body  oblong,  compressed,  covered  with  thin  cycloid  or  keeled  scales, 
or  with  naked,  prickly  skin.  Head  naked.  Lateral  line  developed.  No 
barbels.  Mouth  moderate  or  large.  Margin  of  the  npper  jaw  formed 
by  the  premaxillaries  and  the  maxillaries,  the  former  being  placed  along 
the  upper  anterior  edge  of  the  latter.  Teeth  feeble.  Opercular  ap- 
paratus complete,  its  bones  thin.  No  adipose  fin.  Dorsal  fin  long 
and  low,  posterior,  inserted  opposite  the  anal;  pectorals  short,  placed 
rather  high ;  ventrals  usually  well  back,  sometimes  wanting.  Gill-open- 
ings very  wide,  the  membranes  free  from  the  isthmus.  Pseudobranchiae 
present.  No  gular  plate.  No  air-bladder.  Stomstch  curved,  without 
blind  sac.  Pyloric  coeca  in  moderate  number.  Fishes  of  the  deep  seas  j 
but  one  species  known  until  recently.  Lately  3  genera  and  7  species 
have  been  described  from  the  abyssal  faunse  of  the  mid  Atlantic  and 
Pacific. 

{AlepooephaUdcB  GUnther,  vii,  477.) 

a.  Scales  cycloid ;  dorsal  aod  anal  siibequal,  oi)posite  each  other;  mouth  small ;  jaws 
nearly  even;  small  teeth  iu  jaws,  vomer,  and  palatines. Alepocephalus,  115. 

115.-ALEPOCEPIIALUS  Risso. 

(Rlsso,  Mem.  Acad.  Nat.  Sci.  Turin,  xxv,  270,  IH20 :  typo  AUpocephaliM  rostratus  Risso, 
from  the  Mediterranean.) 

Body  oblong,  compressed.  Mouth  rather  small,  the  snout  somewhat 
prolonged.  Jaws  nearly  equal  in  front ;  a  series  of  small  teeth  in  each 
jaw  and  on  the  vomer  and  palatines.  Eye  very  large.  Gill-membranes 
entirely  separate.  Branchiostegals  6.  Opercular  bones  thin.  Dorsal 
low  and  rather  long,  with  a  scaly  base,  opposite  and  similar  to  the 
anal.  Pectorals  and  ventrals  rather  small.  Caudal  moderately  forlced. 
Scales  rather  large,  thin  and  cycloid.  Deep-sea  fishes  of  the  Atlantic 
and  Mediterranean,    (a,  privative;  Afrtr,  scale;  xs^aXij^  head.) 

480.  A*  bairdii  Goode  &  Bean. 

Uniform  indigo-blue,  the  color  extending  to  the  inside  of  the  mouth 
and  the  gill-membranes.  Body  rather  elongate.  Head  moderately 
compressed,  subconical,  the  lower  jaw  included.  Maxillary  extending 
nearly  to  below  middle  of  eye.  Eye  large,  as  long  as  snout.  Dorsal 
slightly  in  advance  of  anal.  Head  4^  in  length;  depth  5J.  D.  22;  A. 
25;  P.  12;  V.I,  9;  pyloric  cceca  16;  B.  6;  scales  7-()5-ll.  L.  24  inches. 
Grand  Banks;  dredged  at  a  depth  of  200  fathoms.    {Goode  &  Bean,) 

(Goode  &  Dean,  Proc.  U.  S.  Nat.  Miis.  ii,  53,  1879.) 

Bull.  Nat  Mus.  No.  10 17 


258     CONTRIBUTIONS   TO   NORTH    AMERICAN   ICHTHYOLOGY — IV. 

Family  XXXIV.— ALBULIDJE. 

{The  Lady-fislm.) 

Body  rather  elongate,  little  compressed,  covered  with  rather  small, 
brilliantly  silvery  scales.  Head  naked.  Snont  conic,  subquadrangular, 
shaped  like  the  snont  of  a  pig,  and  overlapping  the  small,  inferior,  hor- 
izontal mouth.  Maxillary  rather  strong,  short,  with  a  distinct  supple- 
mental bone,  slipping  under  the  membranous  edge  of  the  very  broad 
preorbital.  Premaxillaries  short,  not  protractile.  Lateral  margin  of 
upper  jaw  formed  by  the  maxillaries.  Eye  large,  median  in  head,  with 
a  bony  ridge  above  it,  and  almost  covered  by  an  annular  adipose  eye- 
lid. Opercle  moderate,  firm.  Preopercle  with  a  broad,  flat,  membra- 
naceous edge,  which  extends  backward  over  the  base  of  the  opercle. 
Pseudobranchia)  present.  Gill-rakers  short,  tubercle-like.  Gill-mem- 
branes entirely  separate,  free  from  isthmus.  Branchiostegals  about 
14.  A  fold  of  skin  across  gill-membranes  anteriorly,  its  posterior,  free 
edge  crenate.  No  gular  plate.  Both  jaws,  vomer,  and  palatines  with 
bands  of  villiform  teeth.  Broad  patches  of  coarse,  blunt,  paved  teeth 
on  the  tongue  behind  and  on  the  sphenoid  and  pterygoid  bones.  Lat- 
eral line  present.  Belly  not  carinate,  flattish,  covered  with  ordinary 
scales.  Dorsal  fin  moderate,  in  front  of  ventrals,  its  membranes  scaly. 
No  adipose  fin.  Anal  very  small.  Caudal  widely  forked.  Pyloric  cceca 
numerous.    A  single  species  known,  found  in  all  warm  seas. 

{Clupeidas  group  Albulina  Gtinther,  vii,  468,  469.) 

116«— AliBlJliA  Gronovias. 

(Gronovius;    Bloch  &  Schneider,  Syst.    Ichth.  1801,  432:    typo  AlbuJa  conorhynchnn 
Bloch  &  Schneider =J5J«ox  vulpes  L.) 

Characters  of  the  genus  included  above.    (Latin  albusy  white.) 

431.  A«  vnlpes  (L.)  Goodo.— Lady-fish  ;  Bane-fish, 

Brilliantly  silvery ;  olivaceous  above;  back  and  sides  with  faint  streaks 
along  the  rows  of  scales;  fins  plain;  axils  dusky.  Upper  lobe  of 
caudal  the  longer.  A  band  of  peculiar,  elongate,  membninaceons 
scales  along  middle  line  of  back;  accessory  ventral  scale  large.  Head 
3^;  depth  4.  D.  15;  A.  8;  scales  9-71-7.  L.  18  Inches.  Cape  Cod  to 
Southern  California  and  East  Indies;  abundant  in  tropical  seas.  Not 
much  valued  as  food,  but  beautiful  and  gamy. 

{Ebox  vulpes  L.  Syst.  Nat. :  Albula  conarhynchvs  GUnther,  vii,  468.) 
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Family  XXXV.— HYODONTID^. 

{Tf^  Moon  Eyes.) 

Body  oblong,  compressed,  covered  \ntli  moderate-sized,  brilliantly 
silvery,  cycloid  scales.  Head  naked,  short,  the  snout  blunt.  Mouth 
moderate,  oblique,  terminal,  the  jaws  about  equal.  Premaxillaries  not 
protractile.  Maxillary  small,  slender,  without  evident  supplemental 
bone,  articulated  to  the  end  of  the  premaxillary,  ani  forming  the  lat- 
eral margin  of  the  upper  jaw.  Dentition  very  complete.  Premax- 
illary and  dentary  bones  with  small,  wide-set,  cardiform  teeth.  Max- 
illaries  with  feeble  teeth.  A  row  of  strong  teeth  around  the  margin 
of  the  tongue,  the  anterior  canine  and  \e,xy  strong ;  between  these  is  a 
band  of  short,  close-set  teeth.  Vomer  with  a  long,  double  series  of  close- 
set,  small  teeth.  Similar  series  on  the  palatines,  sphenoid,  and  ptery- 
goids. Sides  of  lower  jaw  fitting  within  the  upper,  so  that  the  denta- 
ries  shut  against  the  palatines.  Eye  very  large,  the  adipose  eyelid  not 
much  developed.  Preorbitals  very  narrow.  Nostrils  large,  those  of 
each  side  close  together,  separated  by  a  flap.  Gill-membranes  not  con- 
nected, free  from  the  isthmus,  a  fold  of  skin  covering  their  base.  No 
gular  plate.  Bfanchiostegals  8-10.  Gill-rakers  few,  short  and  thick. 
Pseudobranchiae  obsolete.  Lateral  line  distinct,  straight.  Belly  not 
serrated.  Dorsal  fin  rather  posterior.  Anal  elongate,  low.  Ventrals 
well  developed.  Caudal  strongly  forked.  No  adipose  fin.  Stomach 
horseshoe-shaped,  without  blind  sac;  one  pyloric  coecum.  Air-bladder 
large.  No  oviducts,  the  eggs  falling  into  the  cavity  of  the  abdomen 
before  exclusion.  A  single  genus,  with  3  known  species,  inhabiting 
the  fresh  waters  of  North  America. 

(Hyodantidw  Gttnther,  vii,  375,  376.) 

1 E  7.— HFODOfir  Le  Snenr. 

Moon  Eyes. 

{HiadonJje  Snear,  Jonm.  Acad.  Nat.  Sci.  Pliila.  i,  3G4,  1818:  type  Hiodon  tergisus  Le 
Saenr.) 

Generic  characters  included  above,  {dotidyjqj  hyoid;  (J<J<^v,  tooth; 
^^hyoid"  is  the  bone  shaped  like  the  letter  /*,  forming  the  base  of  the 
tongue.) 

•  Belly  in  fh>nt  of  ventrals  strongly  carinated ;  dorsal  rays  (developed)  9. 

439.  H.  alosoides  (Raf.)  J.  &>  G. 

Body  closely  compressed,  becoming  deep  in  the  adult.  Eye  mod- 
erate, smaUer  than  in  other  species,  about  3^  in  head,  the  maxillary 
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reaching  to  beyoud  its  middle.  Caudal  peduucle  rather  stouter  than  in 
H.  tergistLSj  and  the  fin  not  so  deeply  forked.  Back  less  arched  and 
snout  blunter  than  in  the  other  species^  the  mouth  larger  and  more 
oblique.  Pectorals  longer  and  ventrals  shorter  than  in  H.  tergisiis^ 
Belly  cariuated  both  before  and  behind  ventrals.  Bluish;  sides  silvery, 
with  golden  lustre.  Head  4J;  depth  3 J.  D.  9;  A.  32;  scales  6-56-7. 
Ohio  River  to  the  Saskatchawan;  common  northward. 

{Amphiodon  alosoides  Raf.  Joam.  Phys.  Paris,  1819,  421 :  Hyodon  chryaopsia  Richard- 
8on,  Fauna  Bor.-Amer.  iii,  232, 1836:  JSyodonchrysopsis  J ordaHf  Bull.  U.  8.  Nat.  Mus.  x, 
68,  1877:  Hyodon  amphiodon  Raf.  Ichth.  Oh.  1820,  42.) 

•Belly  in  front  of  ventrals  not  carinated;  dorsal  fin  with  11  or  12  developed  rays. 
t  Belly  behind  ventrals  carinated. 

433*  H*  teri^isas  Le  Sneur. — ^foon  Eye;  Toothed  Hen^ing, 

Body  oblong,  moderately  compressed.  Bye  large,  3  in  head,  the  max- 
illary barely  reaching  its  middle.  Pectoral  fins  not  reaching  ventrals, 
the  latter  just  short  of  vent.  Belly  behind  ventrals  somewhat  carinate. 
Color  silvery,  olive-shaded  above.  Head  4J;  depth  3.  D.  12;  A.  28; 
scales  6-55-7.  L.  12  inches.  Great  Lakes  and  Mississippi  Valley; 
abundant  in  our  larger  streams.  One  of  our  handsomest  fishes;  not 
valued  as  food. 

(Le  Sueur,  Joum.  Acad.  Nat.  Sci.  PhUa.  i,  364,  1818:  Hiodon  olodalus  Le  Sueur,  1.  c. 
367:  Cyprinus  (Abramisf)  smithi  Rich.  Fauna  Bor.-Amer.  iii,  110;  GUnther,  vii,  375; 
Jordan,  BuU.  U.  S.  Nat.  Mus.  x,  68,  1877.) 

H  Belly  nowhere  carinated. 

i34«  H*  selenops  Jordan  &  Bean. 

Body  more  elongate,  little  compressed,  not  elevated.  Belly  nowhere 
carinate.  Eye  very  large,  25  in  head.  Pectorals  not  reaching  nearly 
to  ventrals.  Clear  silvery.  Head  4J;  depth  4.  D.  12;  A.  27;  Lat.  1. 
50.    Cumberland  Eiver  and  southward. 

(Jordan  &  Bean,  Bull.  U.  8.  Nat.  Mus.  x,  68,  1877.) 

Family  XXXVI.— ELOPIDJE. 

{The  Big-eyed  Herrings.) 

Body  elongate,  not  much  compressed,  covered  with  cycloid  scales. 
Head  naked.  Mouth  broad,  terminal,  the  lower  jaw  prominejit.  Pnv 
maxillaries  not  protractile,  short,  the  maxillaries  forming  the  lateral 
margins  of  the  upper  jaw.  Maxillary  composed  of  about  three  pieces, 
extending  backward  beyond  the  eye.  An  elongate  bony  plate  between 
the  branches  of  the  lower  jaw  (like  the  gular  plate  in  Amia).     Bands 
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of  viUiform  teetli  in  both  jaws  and  ou  vomer,  palatines,  pterygoids, 
tongue,  and  base  of  skull.  No  large  teeth.  Eye  large,  with  an  adipose 
eyelid.  Gill-membranes  entirely  separate,  free  from  the  isthmus. 
Branchiostegals  numerous  (20-35).  Gillrakers  long  and  slender. 
Pseudobranchia)  present  or  absent.  Belly  not  keeled  nor  serrated, 
covered  with  ordinary  scales.  Lateral  line  present.  Dorsal  fin  over 
or  rather  behind  ventrals.  Caudal  fin  forked.  No  adipose  fin.  Pyloric 
coeca  numerous.  Two  genera,  not  much  alike,  with  4  or  5  species,  widely 
distributed,  sometimes  entering  fresh  waters. 

(Clupcklw  group  Elapina  Giinther,  vli,  469-472.) 

*Body  elongate,  covered  with  smaU  scales;  anal  fin  smaller  than  dorsal.    (Elopina.) 

a.  PseadobranchiflB  present Elops,  118. 

*'  Body  oblong,  covered  with  large  scales ;  anal  tin  larger  than  dorsal.    (Megalopinw.) 
b,  Pseudobranchia)  obsolete Megalops,  119. 

118.— EI^OPS  LinntBOS. 

Big-eyed  Herrings. 

(Linmeus,  Syst.  Nat:  type  Elops  saurus  L.) 

Body  elongate,  covered  with  thin,  small,  silvery  scales.  Dorsal  fin 
slightly  behind  ventrals,  its  last  rays  short,  the  fin  depressible  into  a 
sheath  of  scales.  Anal  fin  smaller,  similarly  depressible.  Pectorals 
and  ventrals  moderate,  each  with  a  long  accessory  scale.  Opercular 
bones  thin,  with  expanded,  membranaceous  borders;  a  scaly  occipital 
sheath  or  collar.  Lateral  line  straight,  its  tubes  simple.  Pseudobran- 
chifiB  present,  large.  Species  2  or  more,  widely  distributed,  remarka 
ble  for  the  development  of  scaly  sheaths.  (eAov,  name  of  some  sea-fish — 
a  sword-fish  or  sturgeon;  from  ^Adoi,  to  drive  or  move.) 

435*  £•  sanrns  L. — Big-eyed  Herring, 

Uniform  silvery,  darker  above.  Gular  plate  3-4  times  as  broad  as 
long.  Head  4J;  depth  5-6.  Eye  large,  4-5  in  hejid.  D.  20;  A.  13 ;  V. 
15;  B.  30;  scales  12-120-13.  L.  24  inches.  Cape  Cod  to  Cape  of  Good 
Hope  and  China.    A  handsome  fish,  not  rare  on  our  Atlantic  coast. 

(Linn.  Syst.  Nat. ;  GUuther,  vii,  470.) 

119,— ]«Ii:OAI.OPS  LacdpMe. 
Tarpums. 

(Commerson;  Lac^pMe,  Hist.  Nat.  des  Foissons,  v,  289,  1803:  tyge  Megalopn  filavMn- 
to§u$  Lac.  =  Clupea  cyprinoides  Broassonet. ) 

Body  oblong,  compressed.  Head  large,  compressed.  Eye  very  large. 
Belly  narrow,  covered  with  ordinary  scales.    Mouth  large,  oblique. 
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Maxillary  broad,  extending  beyond  the  eye.  Villiform  teeth  on  jawa, 
vomer,  palatines,  tongue,  sphenoid,  and  pterygoid  bones.  Scales  large, 
firm.  Lateral  line  nearly  straight,  its  tubes  radiating  widely  in  each  of 
its  scales.  Dorsal  fin  short  and  high,  over  or  behind  veutrals;  last  ray 
of  dorsal  elongate,  filamentous,  as  in  Dorosoma  and  OpistJione^na.  Anal 
fin  long,  falcate,  its  hist  ray  produced,  its  base  much  longer  than  that 
of  the  dorsal.  Gaud^il  fin  widely  forked.  Pectorals  and  ventrals  rather 
long.  Gill-rakers  long.  Anal  fin  with  a  sheath  of  scales;  dorsal  fin 
naked;  caudal  fin  largely  seal}';  nai)e  with  a  collar  of  large  scales. 
PseudobranchidB  none.  Species  of  very  large  size,  largest  of  the  Clupeoid 
fishes,  found  in  all  warm  seas.    (/iiyaXo(/'y  large-eyed.) 

*  Origin  of  dorsal  behind  tlio  ventrals. 

436.  HI.  tllrissoides  (Bloch  &  Schneider)  GQuther. — Tarpum;  Jew-fish, 

Uniform  brilliant  silvery,  back  darker.  Body  elongate,  compressed, 
little  elevated.  Head  4  in  length;  depth  3f.  D.  12;  A.  20;  Lat.  I.  42; 
B.  23.  Dorsal  filament  lobger  than  head.  Atlantic  Ocean,  entering 
firesh  water;  common  on  our  southern  coasts,  and  noted  for  the  great 
size  of  its  scales,  which  are  used  in  ornamental  work. 

{Clupea  thriaaoidea  Bloch  &,  Schneider,  1801,  424;  GUnther,  vii,  472.) 

Family  XXXVII— CLUPEID^. 

{The  Herrings.) 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with  cycloid 
or  pectinated  scales.  Head  naked,  usually  compressed.  Mouth  rather 
large,  terminal,  the  jaws  about  equal.  Maxillaries  forming  the  lateral 
margins  of  the  upper  jaw,  each  composed  of  about  three  pieces.  Pre- 
maxillaries  not  protractile.  Teeth  mostly  feeble  or  wanting,  variously 
arranged.  Gill-rakers  long  and  slender.  Gill-membranes  not  con- 
nected, free  from  the  isthmus.  No  gular  plate.  Gills  4,  a  slit  behind  the 
fourth.  Branchiostegals  usually  rather  few  (6-16).  Posterior  lower 
I)art  of  opercular  region  usually  with  an  angular  emargination,  the  tips 
of  the  larger  branchiostegals  being  abruptly  truncate.  Pseudobranchiie 
present.  No  lateral  line  (at  least  in  our  species).  Dorsal  fin  median  or 
somewhat  posterior.  No  adipose  fin.  Ventrals  moderate  or  small  (want- 
ing in  Pri«%<wfcr).  Anal  usually  rather  long.  £audal  fin  forked.  Belly 
sometimes  rounded,  sometimes  compressed  and  armed  with  bony  sor- 
ratures.  Genera  15;  species  130;  inhabiting  all  seas,  and  usually  swim- 
ming in  immense  schools.    Many  species  ascend  fresh  waters,  and  some 
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N. 


remain  there  permanently.  The  current  genera  are  ill  defined  and 
apparently  too  numerous,  and  we  have  followed  Dr.  Giinther  in  refer- 
ring most  of  them  to  Clupea.  The  rudimentary  teeth  are  extremely 
variablt*,  even  in  the  same  species. 

{Cldpeidoi  groups  Clupeina  and  DasaumieHina  Giinther,  vii,  412-467.) 

•  Belly  rounded,  covered  with  ordinary  scales ;  supplemental  bones  of  maxillary  very 
narrow.     (Duwumieriinw.) 
a.  Veutrals  small,  behind  dorsal ;  teeth  small,  persistent  on  jaws,  vomer,  palatines, 

pterygoids,  and  tongue Etrumeus,  180. 

aa,  Ventrals  below  dorsal;  teeth  wanting  or  deciduous Spratelloides,  121. 

**  Belly  compressed,  armed  with  bony  serrs ;  supplemental  bones  of  maxillary  broad. 
(ClupeifUB.) 
b.  Scales  with  their  posterior  margins  entire  and  rounded, 
c.  Last  ray  of  dorsal  not  produced. 

d.  Scales  thin,  deciduous ..Clupea,  122. 

dd.  Scales  firm,  adherent,  regularly  arranged Harbngula,  123. 

cc.  Last  ray  of  dorsal  produced  in  a  long  filament Opisthonema,  124. 

bb.  Scales  with  their  posterior  margins  vertical,  and  pectinatt)  or  fluted. 

Brevooutia,  125. 

190.— ETBVmEVS  Bleeker. 
Round  Herrings. 

(Bh'eker,  Verb.  Bat.  Gen.  xxv,  Japan,  48:  type  Clupea  micrqpiM  Schlegel,  from  Japan.) 

Body  elongate,  fusiform,  subcylindrical,  snout  pointed  Mouth  ter- 
minal, rather  wide,  the  maxillary  extending  to  opposite  the  eye,  its  sup- 
plemental pieces  slender;  jaws  and  most  of  the  bones  of  the  mouth 
with  nmall  but  permanent  teeth..  Scales  cycloid,  entire,  very  decidu- 
ous. Branchiostegals  fine,  about  15  in  number.  Pyloric  coeca  numer- 
ous. Belly  rounded,  covered  with  ordinary  scales.  Fins  all  small, 
the  anal  especially  so.  Ventrals  behind  dorsal.  Two  species  known. 
(y/T/^ov,  abdomen;  <J/i<J^,  event) 

4S7.  £•  teres  (DeKay)  Giinther.— ^ound  Herring. 

Olivaceous  above,  silvery  on  sides  and  below.  Body  terete  and  fusi- 
form. Head  slightly  compressed  forwards.  Mouth  small,  maxillary 
reaching  front  of  orbit.  Eye  large,  equal  to  snout.  Fins  all  very  small. 
Vomerine  teeth  present.  Head  4  in  length;  depth  6.  D.  iS;  A.  10. 
Atlantic  coast  of  the  United  States ;  not  common. 

{AloM  teres  DeKay,  New  York  Fauna,  Fish.  1842,  262;  GUnther,  vi,  4C7.) 

131.— SPRATELLOIDES  Bleeker. 
(Bleeker,  Verh.  Bat.  Gen.  xxiv,  Haring,  29:  type  Clupea  argyrotcenia  Bleeker.) 

Body  elongate,  subcylindrical  or  slightly  compressed,  covered  with 
moderate-sized  deciduous  scales.     Abdomen  obtuse,  without  keel  or 
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serrature.  Mouth  essentially  as  in  Clupea.  Teeth  none,  or  minute  and 
deciduous.  Gill-membranes  sei)arate,  with  about  G  flat  branchiostegals. 
Pseudobranchia)  well  developed.  Dorsal  opposite  vcntrals;  anal  fin 
short.  Stomach  with  long,  blind  sac;  pyloric  cceca  in  moderate  num- 
ber.   Pacific  and  Indian  Oceans.    {SpratclluSj  sprat;  cleJoi,  resemblance.) 

43§.  8.  bryoporusi  Cope. 

Form  compressed,  moderately  elongate.  Belly  rounded,  except  be- 
tween ventral  fins  and  vent,  where  it  is  angular.  Maxillary  broad, 
flat,  reaching  to  opposite  middle  of  pupil.  Yentrals  a  little  in  front  of 
middle  of  dorsal.  Lower  fins  short.  Pectorals  2^  in  distance  to  ven- 
trals.  Golden;  bluish  above.  Top  of  head  with  a  bifurcate  depression, 
filled  with  delicate,  branching  mucous  tubules;  opercular  and  post- 
iirontal  regions  with  similar  tubes.  Head  5;  depth  4^.  D.  18;  A.  18; 
scales  61-12.    L.  14  inches.    Coast  of  Alaska.    (Cope.) 

(Copo,  Proc.  Amer.  Phil.  Soc.  Pliila.  1873.) 

133.— CLUPEA  LinnsBas. 

Herrings. 

(Clupea,  Alosa,  PomolobuSy  Meletta,  SprateUa,  etc.,  of  authors.) 
(LinnwuH,  Syst.  Nat. :  type  Clupea  harengus  L.) 

Body  oblong,  more  or  less  compressed..  Mouth  moderate,  terminal, 
the  jaws  about  equal,  or  the  lower  projecting  Teeth  feeble,  variously 
placed,  rarely  absent.  Mandibles  very  deep  at  base,  shutting  within 
the  maxillaries.  Gill-rakers  more  or  less  long  and  slender,  numerous. 
Scales  thin,  cycloid,  deciduous,  entire,  rounded  posteriorly.  Dorsal  fin 
rather  short,  nearly  median,  beginning  in  advance  of  ventrals,  its  pos- 
terior ray  not  prolonged  in  a  filament.  Ventrals  present.  Anal  mod- 
erate. Belly  compressed,  more  or  less  strongly  serrated,  at  least  be- 
hind ventrals.  Species  very  numerous;  found  in  all  seas.  (Latin  clupea^ 
a  herring.) 

Our  species  may  be  divided  as  follows : 

•Vomer  with  an  ovate  patch  of  teeth;  ventral  serratures  weak ;  herrings  (Ci.i'PEa). 

hareftyuSf  mirabUi8. 
••Vomerine  teeth  none, 
t  Cheeks  longer  than  deep,  the  preopercle  prodaced  forward  below.     (Pomolodi.'s 
Raf.) 

a.  Ventral  Berratores  weak aagax. 

aa.  Ventral  uerratures  strong. 

b.  Jaws  with  persistent  teeth chrysochloria. 

bb.  Jaws  witliout  iiersistent  teeth  (Meletta  Val.). 

mcdiocrie,  vemalUy  ofutiraUH, 
tt  Cheeks  deeper  than  long ;  shad  (  Alosa  Cuvier) aapidUtiima. 


37.    CLUPE1D.E— CLIJPEA.  •  265 

•  Vomer  with  an  ovate  patch  of  teeth ;  ventral  serratures  weak;  herrings.     {Clupca,) 
489*  C«  bareng^us  L. — Common  Herring;  '*  Whitebait"  (young). 

Bluish ;  silvery  below,  with  bright  reflections.  Body  elongate,  com- 
pressed. Scales  loose.  Cheeks  longer  than  high,  the  junction  of  the 
mandible  and  preopercle  under  middle  of  eye.  Maxillary  extending  to 
middle  of  eye.  Upper  jaw  not  emarginate.  Lower  jaw  much  project- 
ing. Gill-rakers  very  long,  fine  and  slender,  about  40  on  the  lower 
p  irt  of  the  arch.  Eye  longer  than  snout,  4  in  head.  Dorsal  inserted 
rather  behind  middle  of  body,  in  front  of  ventrals.  Pectorals  and  ven- 
trals  short }  anal  low.  Abdomen  serrated  in  front  of  ventrals  as  well 
as  behind.  Peritoneum  dusky.  Head  4^;  depth  4^.  D.  18;  A.  17; 
Lat.  1.  57;  ventral  scutes  28+13;  vertebroB  56.  Atlantic  Ocean;  abun- 
dant on  the  coasts  both  of  Europe  and  America.    Spawns  in  the  sea. 

(Linn.  Syst.  Nat.;  GUnther,  vii,  415:  Clupea  elongata  he  SueuTy  Joum.  Acad.  Nat. 
Sci.  Phila.  i,  234.) 

440.  €•  mirabilis  GimTd,— California  Herring, 

Bluish  above;  sides  and  below  silvery;  peritoneum  dusky.  Lower 
jaw  strongly  projecting;  upper  jaw  not  emarginate.  Belly  scarcely 
compressed  in  front  of  ventrals,  serrate  only  between  ventrals  and 
aual.  Gillrakers  very  long  and  slender.  Vomerine  teeth  weaker  than 
in  C.  harengus;  usually  a  few  teeth  on  tongue  and  premaxillary.  Ver- 
tebne  also  fewer,  30  +  20=50.  Insertion  of  dorsal  slightly  nearer  front 
of  eye  than  base  of  caudal.  Head  4^;  depth  4.  D.  IG;  A.  14;  Lat. 
1.  52.  Pacific  coast  of  North  America.  Very  similar  to  C  harengus^  and 
equally  abundant. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phih>.  1854,  138;  Gauther,  vii,  418.) 

••  Vomerine  teeth  none. 

t  Cheeks  longer  than  deep,  the  preopercle  produced  forward  bolow.    (Pomolohtu 
Rafinesqne.*) 
a.  Ventral  serratures  weak ;  mouth  entirely  toothless. 

44 !•  C*  sagax  Jenyns. — California  Sardine;  Sadina, 

Dark  bluish  above;  silvery  below;  a  series  of  round  black  spots  on 
the  level  of  the  eye,  running  backward,  bounding  the  dark  color  of  the 
back ;  siinilar  smaller  spots  above,  forming  lines  along  the  rows  of  scales ; 
these  spots  rarely  obscure  or  wanting,  especially  in  old  examples ;  tip  of 
lower  jaw  yellow ;  lower  part  of  dorsal  yellow ;  peritoneum  black.  Body 
very  slender,  subsiform,  slenderer  and  less  compressed  than  a  herring, 
the  back  rather  broad.    Ventral  serratures  very  weak.    Maxillary  reach- 

*Raflne8qne,  Ichth.  Oh.  1820,  'AS:  type  Pomolobus chrysoohloris  Rafinesquo.  {noofxc, 
operonloii^  Xo/36i,  lohe.) 
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iug  nearly  to  middle  of  eye.  Mandible  little  projecting,  the  tip  included. 
Gill-rakers  longer  than  eye,  very  slender  and  numerous,  close  set..  Oi)- 
erdes,  top  of  head,  and  scapular  region  with  conspicuous  branching 
tubes  and  strisB.  Insertion  of  dorsal  considerably  nearer  snout  than 
base  of  caudal.  Pectorals  and  veutrals  with  sheathing  scales.  Head 
4;  depth  5.  D.  15;  A.  17;  Lat.  1.  53;  scutes  18  +  14.  L.  12  inches. 
Pacific  coast  of  North  and  South  America;  very  abundant,  spawning 
in  the  sea.  Eesembles  the  European  Sardine  (C.  pilchardu8)y  but  has 
no  teeth,  and  the  belly  less  strongly  serrate. 

(JenjiiM,  Zool.  Beagle,  Fish.  134 :  Meletta  cceruleu  Girard,  U.  S.  Pac.  R.  R.  Surv'.  x, 
330:  Alosa  musica  Grd.  U.  S.  Nav.  Astron.  Exped.  Zool.  246:  Alauaa  ealifomica  Gill, 
Proo.  Acad.  Nat.  Sci.  Phila.  1862,  281;  GUntlicr,  vii,  443.) 

aa.  Ventral  serratures  strong. 

b.  Jaws  with  persistent  teeth,  at  least  on  promaxillaries,  and  sometimes  on  sym- 
physis of  lower  jaw. 

449.  €.  chrysochloiis  (Raf.)  Jor.  &  Gilb.— O/tio  Shad;  Skipjack. 

Brilliant  blue  above j  sides  silvery,  with  golden  reflections;  no  dark 
spot  behind  opercle.  Body  elliptical,  highest  near  the  middle,  much 
compressed.  Head  rather  slender  and  pointed,  its  upper  ])rofile 
straight.  Lower  jaw  strongly  projecting,  its  tii)  entering  the  profile; 
upper  jaw  emarginate.  Premaxillary,  and  often  tip  of  lowet  jaw,  with 
moderate-sized  teeth.  Maxillary  large,  reaching  to  opposite  i>08terior 
part  of  eye.  Eye  large,  well  covered  by  adipose  eyelid.  Fins  moderate. 
Caudal  peduncle  slender,  the  caudal  widely  forked.  Gill -rakers  com- 
paratively few,  short,  stout,  and  coarse,  about  23  below  the  angle  of  the 
arch.  Opercles  with  radiating  and  branching  striae.  Peritoneum  pale. 
Head  3f ;  depth  3^.  Eye  shorter  than  snout,  ^  in  head.  D.  16;  A.  18; 
Lat.  1.  52;  ventral  scutes  20 -f  13.  L.  15  inches.  Gulf  of  Mexico  and 
Mississippi  Valley;  abundant,  and  resident  in  all  the  larger  streams, 
and  introduced  through  the  canals  into  Lake  Erie  and  Lake  Michigan. 
A  handsome  fish,  not  valued  for  food. 

(Pomolobus  chrifsochlorU  Raf.  Ichth.  Oh.  1820,  38.) 

b.  Jaws  without  pcrsisteut  teeth;  a  few  teeth  usually  prescut  ou  the  tongue.    {Meletta 
Val.) 

443.  €.  mediocris  Mitchill.— ZJicfcor^  Shad;  Tailor  Hernng;  Fall  Ilerring. 

Bluish  silvery;  sides  with  rather  faint  longitudinal  stripes.  Head 
comparatively  long,  the  profile  straight  and  not  very  steep,  form  more 
elliptical  than  in  the  others  and  less  heavy  forwards.  Lower  jaw  con- 
siderably projecting;  upper  jaw  emarginate.  Opercles  rather  less 
emarginate  below  and  behind  than  in  C  vernalis.     Fins  low^  dorsal 
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fin  inserted  nearer  snont  than  base  of  caudal.  Peritoneum  pale.  Head 
4;  depth  3|.  D.  16;  A.  21;  Lat.  L  50;  ventral  scutes  20+16.  New- 
foundland to  Florida;  rather  common.    Little  valued  as  a  food-fish. 

(Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  451:  Clupea  mattowaoca  GMntheTy  vii,  438: 
AIqm  lineata  Storer,  Proc.  Boat.  Soc.  Nat.  Hist,  ii,  242,  and  Hist.  Fish.  Mass.  162.) 

4M.  C*  vernal! A  Mitch. — Alewife;  Branch  Herring ;  Gcupereau, 

Blue  above;  sides  silvery;  indistinct  dark  stripes  along  the  rows  of 
scales;  a  blackish  spot  behind  opercle.  Body  rather  deep  and  com- 
pressed, heavy  forward.  Head  short,  nearly  as  deep  as  long,  the  pro- 
file somewhat  steep  and  slightly  depressed  above  the  nostrils.  Maxil- 
lary extending  to  posterior  margin  of  pupil.  Lower  jaw  somewhat  pio- 
jecting ;  upper  jaw  emarginate.  Eye  large,  slightly  longer  than  snout, 
3J  in  head.  Gill-rakers  long,  30-40  below  the  angle  of  the  arch,  shorter 
and  stouter  than  in  C.  sapidissima.  Lower  lobe  of  caudal  the  longer. 
Dorsal  fin  high,  a  little  higher  than  long,  its  height  6J  in  length  of  body. 
Head  4|;  depth  3 J.  D.  16;  A.  19;  Lat.  1.  50;  scutes  21  +  14.  Perito- 
neum pale.  Atlantic  coast  of  the  United  States;  abundant;  entering 
streams  to  spawn;  land-locked  in  the  lakes  of  Western  New  York. 

(Mitchill,  Kept.  Fish.  N.  Y.  22,  and  Trans.  Lit.  &  PhU.  Soc.  N.  Y.  i,  454 :  CUpea 
pteudoharengns'Wilaonj  Rees's  Encycl. :  Alosa  tyrannus  Storer,  Hist.  Fish.  Mass.  156: 
PomolohuB  pseudoharenffua  QUI,  Rept.  U.  S.  Fish  Com.  ld71-'72,  811:  Pomolobua  vernali$ 
Goode  4&  Bean,  Bull.  Essex  Inst.  1879,  24.) 

445.  €•  SBStivalis  Mitchill.— Gluf  Herring;  Blue-back, 

Very  similar  to  the  preceding,  from  which  it  is  best  distinguished  by 
the  black  peritoneum.  The  fins  are  lower  and  the  eyes  smaller.  At- 
lantic coast,  appearing  later  than  the  preceding ;  less  abundant  and 
less  vjaluable  as  a  food-fish. 

{Clupea  oestivalis  Mitch.  Trans.  Lit.  &.  Phil.  Soc.  N.  Y.  il,  1814,  456:  Alosa  cyanonoion 
Storer,  Hist.  Fish.  Mass.  161 :  Pomolobua  wstivalie  Goode  &  Bean,  Bull.  Essex  Inst. 
1679,  24.) 

ft  Cheeks  deeper  than  long,  the  preopercle  scarcely  prolonged  anteriorly  below;  no 
teeth,  or  a  few,  caducous,  on  the  jaws;  shad.    (Alosa  Cuvier.*) 

446*  C*  sapldissima  Wilson. — Common  Shad. 

Bluish  above;  sides  white  or  silvery;  a  dark  spot  behind  opercle,  and 
sometimes  several  along  the  line  dividing  the  color  of  the  back  from 
that  of  the  sides;  axil  dusky;  peritoneum  white.  Body  comparatively 
deep.  Mouth  rather  large,  the  jaws  about  equal,  the  lower  fitting  into 
a  notch  in  the  tip  of  the  upper.     Preorbital  moderate.    Cheeks  much 

*  Cuvier,  R^gne  Anini.  cd.  2,  1829:  type  Clupea  alosa  L.  (Latin  alausa  or  alosa,  an 
early  name  of  the  shad;  English  allis,  German  alse,  Latin  halec.) 
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deeper  than  long,  the  preopercle  extending  little  forward,  joining  the 
mandible  at  a  point  rather  behind  the  eye.  Gill-rakers  extremely  long 
and  slender,  much  longer  than  eye,  about  CO  below  the  angle  of  the 
areli.  Fins  small.  Dorsal  much  nearer  snout  than  base  of  caudal. 
Head  4|rj  depth  3.  D.  15;  A.  21;  Lat.  1.  CO;  ventral  scutes  2I  +  1C. 
Atlantic  coast  of  the  United  States;  ascending  rivers  to  spawn.  One 
of  the  most  important  of  our  food-fish.  Also  introduced  on  the  Pacitic 
coast. 

(Wilson,  Rees's  Eucyclopedia :  Alo»a  praatabilis  DeKay,  New  York  Faaua,  FiHh.  255: 
Aloea  eapidissima  of  most  late  American  writers. ) 

193.— IIABENOULA  Valenciennes. 

(Valenciennes,  Hist.  Nat.  Poiss.  xx,  277,  1847 :  typo  Haren^ula  latulus  Val. ) 

Characters  essentially  those  of  the  genus  Clupea,  excex>t  that  the 
scales  are  firm,  adherent,  and  regularly  arranged.  (Latin  diminutive 
of  harenguSy  herring.) 

447.  H.  pensacolae  Ooode  &  Bean. 

Body  deep,  with  projecting  belly,  formed  much  as  in  the  shad. 
Head  very  short.  Scales  of  the  back  in  front  of  dorsal  with  radiating 
strisB  and  sharply  serrated  edges  ^  other  scales  smooth,  with  irregular 
but  unarmed  free  margins;  scales  all  marked  with  wavy  lines,  some- 
times forming  reticulations.  Lower  jaw  rather  long,  maxillary  ex- 
tending beyond  front  of  orbit.  Teeth  very  small,  inconspicuous  in  the 
jaws.  A  large  patch  of  asperities  on  the  tongue.  Gill  rakers  fine,  close 
set,  shorter  than  the  eye,  about  56  below  the  angle.  Eye  large,  longer 
than  snout,  3  in  head.  Head  4;  depth  3.  D.  16;  A.  17;  Lat.  1.  40; 
scutes  12  behind  ventrals.    Pensacola,  Fla.    {Ooode  tfc  Bean.) 

(Harengula  peruacolcB  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1S79, 152.) 

l!94.-OI*I8THONEJ«IA  GiU. 

Thread  Herring. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  37:  type  Clupea  ihrissa  Osbeck.) 

Characters  essentially  those  of  Harengula^  except  that  the  last  ray  of 
the  dorsal  is  produced  in  a  long  filament  as  in  Dorosama.  {or.taOe^  be- 
hind ;  V7iiia^  a  thread.) 

448.  O.  thiissa  (Osbeck)  Gill. 

Bluish  above;  silvery  below;  an  indistinct  bluish  shoulder-spot;  each 
scale  on  the  back  with  a  dark  spot,  these  forming  longitudinal  streaks. 
Body  oblong,  compressed.  Belly  strongly  serrate.  Tongue  with  minute 
teeth.    Jaws  toothless;  lower  jaw  slightly  projecting;  maxillarj'  reiich- 
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ing  nearly  to  middle  of  orbit.  Gill-rakers  very  long  and  slender.  Dor- 
sal fin  inserted  in  front  of  ventrals,  mnch  nearer  snout  than  base  of  cau- 
dal. Dorsal  filament  about  as  long  as  head.  Anal  very  low.  Paired 
fins  small.  Scales  rather  firm,  smooth.  Head  4 ;  depth  3^  in  length. 
D.  19;  A.  24 ;  Lat.  1.  50 ;  scutes  17  -f  14.  Atlantic  coasts  of  America, 
chiefly  southward,  the  flesh  said  to  be  sometimes  poisonous. 

{Clupea  tkrissa  Osbeck,  Reise,  336:  Clupea  thrissa  GUnther,  vii,  432:  Clupea  liberlaUa 
Giintber,  vii,  433,  Pacific  coast  of  Central  and  Bonth  America,  is  at  least  very  similar.) 

125.— BREVOORTIA  Gill. 
Menhadens. 

(Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  1861,  37:   type  Clupea  menhaden  'Mitch,  =  CI upe 
tyrannua  Latrobe. ) 

Body  elliptical,  compressed,  deepest  anteriorly,  tapering  behind. 
Head  very  large.  Cheeks  deeper  than  long.  Mouth  large,  the  lower 
jaw  included.  Ko  teeth.  Gill-rakers  very  long  and  slender,  densely 
set.  Gill-arches  angularly  bent.  Scales  deeper  than  long,  closely  im- 
bricated, their  exposed  edges  vertical,  and  fluted  or  pectinated.  Dor- 
sal fin  low,  rather  posterior.  Anal  fin  small.  Intestinal  canal  elongate. 
Peritoneum  dusky.  Species  few,  inhabiting  the  Atlantic.  (Dedicated 
to  J.  Carson  Brevoort.) 

•  Scales  with  their  edges  entire,  fluted. 

449.  B.  patronns  Goode. 

Head  larger  than  in  B.  tyrannus.  Fins  long,  the  height  of  the  dorsal 
greater  than  the  length  of  the  maxillary;  that  of  the  anal  more  than 
half  the  height  of  the  maxillary.  Pectorals  reaching  beyond  front  of 
ventrals;  insertion  of  dorsal  in  front  of  ventrals,  just  behind  the  middle 
point  between  the  snout  and  the  base  of  the  caudal.  Scales  moderate, 
with  their  margins  entire,  fluted.  Axillary  appendages  largo.  Large 
scales  at  base  of  pectoral.  Operculum  delicately  st:iated.  Gn^enish 
gray  above;  sides  silverj^,  with  brassy  lustre;  scapular  blotch  incon- 
spicuous. Head  3  in  length;  depth  2§.  D.  19;  A.  22;  Lat.  1.  50-65. 
Gulf  of  Mexico.    ( Ooode. ) 

(Goode,  Proc.  U.  S  Nat.  Mus.  i,  39,  1878.) 
••Scales  everywhere  with  their  edges  strongly  serrated. 

450.  B«  tyrannus*  (Latrobe)  Goode. — Menhaden;  Moaabunker ;  Bony -fish;  WhitC' 

fith;  Bug-fiah;  Fat-hack;  Yellow-tail. 

Head  and  jaws  shorter  than  in  B.  patronus.    Fins  comparatively  short, 

*A  parasitic  Cmstacean  ( Oniscus  prcegustator  Latrobe)  is  found  in  the  mouths  of  a  very 
large  proportion  of  the  individuals  of  this  species.  The  specific  names  both  of  the  fish 
and  the  Crustacean  refer  to  this  piculiarity,  the  ancient  Roman  rulers  {tyranni)  having 
had  their  tasters  {prcsguatatores)  to  taste  their  food  before  them,  to  prevent  poisoning. 
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the  height  of  the  dorsal  less  than  the  length  of  the  maxillary;  height  oi 
anal  less  than  half  the  length  of  the  maxillary.  Pectorals  not  reaching 
to  veutrals.  Dorsal  inserted  slightly  behind  ventrals,  abont  midway 
between  snont  and  base  of  candal.  Scales  moderate,  strongly  serrated, 
arranged  very  irregularly.  Operculum  strongly  striated  or  almost  smooth 
(var.  aurea).  Gill-rakers  much  longer  than  eye.  Bluish  above ;  sides 
silvery,  with  a  strong  brassy  lustre ;  fins  usually  yellowish ;  a  conspicuous 
dark  scapular  blotch,  behind  which  are  often  smaller  spots.  Head  3J ; 
depth  3.  D.  19;  A.  20;  Lat.  1.  60-80;  ventral  plates  20  +  12.  L.  12-18 
inches.  "New  England  to  Brazil ;  very  abundant  southward,  spawning  in 
the  sea.  Held  in  no  esteem  as  a  food-fish,  but  very  valuable  for  oil  and 
manure;  the  young  canned  as  sardines. 

^Clupea  tyrannue  Latrobo,  Trans.  Amor.  Phil.  Soc.  Phila.  y,  77, 1802 :  Clupca  menhaden 
MitchiU,  Trans.  Lit.  <&  Phil.  Soc.  N.  Y.  i,  453, 1814 :  CUpea  menhaden  GUnther,  vii,  430: 
Clupanodon  aureus  Agossiz,  Spix.  Pise.  Bras.  52  (Brazilian  var.  aurea  Goode):  Clupea 
aurea  Giinther,  vil,  437 :  Alosa  menhaden  Storer,  Hist.  Fish.  Mass.  337 ;  Goode,  Proc.  U.  8. ' 
Nat.  Mns.  i,  5,  31, 1878;  Goode,  Kept.  U.  S.  Fish  Comm.  for  1877,  complete  biography.) 

Family  XXXVIIL— DOROSOMATID^. 

(The  Oizzard  Shads.) 

Body  short  and  deep,  strongly  compressed,  covered  with  thiu,  decid- 
uous, cycloid  scales.  Belly  compressed  to  an  edge,  which  is  armed  with 
bony  serratures.  Head  naked,  short,  rather  small.  Mouth  small,  in- 
ferior, oblique,  overlapped  by  the  blunt  snout;  no  teeth.  Maxillary 
narrow  and  short,  with  a  single  supplem  ntal  bone,  not  exteudiug  to 
opposite  the  middle  of  the  eye,  and  forming  but  a  small  portion  of  the 
lateral  margin  of  the  upper  jaw.  Mandible  short  and  deep,  its  rami 
enlarged  at  base.  Premaxillary  not  protractile.  Gill-rakers  slender, 
exceedingly  numerous,  not  very  long,  similar  on  all  the  arches.  Gill- 
membranes  not  united,  free  from  the  isthmus.  Pseudobranchiae  large. 
An  adipose  eyelid.  No  lateral  line.  Dorsal  fin  about  midway  of  the 
body,  usually  behind  ventrals.  Pectorals  and  ventrals  moderate,  each 
with  an  accessory  scale.  Anal  very  long  and  low.  Caudal  forked.  No 
adipose  fin.  Stomach  short,  muscular,  like  the  gizzard  of  a  fowl.  Genera 
2,  species  about  12.  Mud-eating  fishes  of  the  coasts  and  rivei-s  of  warm 
regions,  of  little  value  as  food. 

(ClupeidcB  group  Chatoeaaina  GUnthor,  vii,  406-411.) 
*  Last  ray  of  dorsal  prodnoed  in  a  loug  filament Dorosoma,  126. 
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1S6.— DOBOSOmA  Kafinesqiie. 
Gizzard  Shad. 

{ChaioesftuB  CuYieTy  1829.) 
(Rafinesque,  Ichth.  Oh.  1820,  39:  type  Dorosoma  noiata  Raf.  =  C/ttpea  heterura  Ruf.) 

Characters  of  the  family,  With  the  addition  that  the  last  ray  of  the 
dorsal  is  prolonged  and  filiform  as  in  Opisihonema  and  Megalops.  {dopo-:, 
a  lance;  aatfiaj  body ;  in  allusion  to  the  form  of  the  body  in  the  young.) 

451*  ]>•  cepedlannm  (Lo  S.)  Gill. — Gizzard  Shad;  Hickory  Shad, 

Silvery;  bluish  above;  young  with  a  round  dark  spot  at  the  shoulder; 
tips  of  ventrals  and  edge  of  anal  often  dusky.  Body  deep,  compressed, 
the  back  elevated  in  the  adults.  Dorsal  about  median,  its  filamentous 
ray  about  as  long  as  head,  sometimes  longer,  sometimes  shorter.  Caudal 
widely  forked,  the  lower  lobe  the  longer.  Head  4J;  depth  2f.  Eye  4 J 
in  head.  D.  12;  A.  31;  Lat.  1.  56;  L.  transv.  23;  scutes  17  +  12.  L.  15 
inches.  Cape  Cod  to  Mexico;  abundant  southward,  entering  all  rivers, 
and  permanently  resident  (''var.  heterurum^^)  everywhere  in  the  Missis- 
sippi Valley  in  the  larger  streams;  also  introduced  into  Lake  Michigan 
and  Lake  Brie,  and  land-locked  in  ponds  from  New  Jersey  to  Nebraska 
and  Texas.    A  handsome  fish,  of  no  value  as  food. 

{Megalop$  cepediana  Le  Saonr,  Joum.  Acad.  Nat.  Sci.  Phila.  1817,  .361 :  Chaioeasus 
eq^edianvs  Gilnther,  vii,  409:  Clupea  heterura  Raf.  Amer.  Month.  Mag.  1818,  354: 
ChaU>689U8  ellipticus  Kirtland,  Bo«t.  Joum.  Nat.  Hist,  iv,  235.) 

I 

Family  XXXIX— ENGRAULIDIDiE. 

{The  Anchovies.) 

Body  elongate,  more  or  less  compressed,  covered  with  thin,  cycloid 
scales.  Head  compressed.  Mouth  extremely  large,  nearly  horizontal, 
usually  overlapped  by  a  pointed,  compr3ssed,  pig-like  snout.  Gape 
very  wide,  the  maxillary  very  long  and  slender,  formed  of  about  three 
pieces,  extending  backward  far  behind  the  eye;  in  some  genera,  much 
beyond  the  head.  Premaxillaries  not  protractile,  very  small,  firmly 
joined  to  the  maxillaries.  Teeth  small,  variously  arranged,  usually  fine 
and  even,  in  a  single  row  in  each  jaw.  Eye  large,  well  forward,  so  that 
the  snout  is  very  short.  Preorbital  narrow.  •  Opercles  little  developed, 
membranaceous.  Gill-rakers  long  and  slender.  Branchiostegals  slender, 
7-14  in  number.  Gill-membranes  separate  or  joined,  free  from  the  isth- 
mus. Pseudobranchi^e  present.  No  lateral  line.   Belly  rounded  or  weakly 
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serrate.  Fins  various.  No  adipose  fin.  Caudal  forked.  Small  fishes; 
usually  swimming  in  large  schools.  Abundant  in  all  warm  seaa,  occa- 
sionally  entering  rivers.    Genera  9,  species  about  60. 

( ClupcidcE  group  Engraulidina  GUnther,  vii,  383-406. ) 

*  GiU -membranes  scarcely  connected,  the  giU-openings  being  extremely  T;^i(le;  no 

pectoral  filaments ;  anal  fin  moderate,  its  origin  bebind  tliat  of  tbc  dorsal ; 
upper  jaw  projecting  beyond  lower;  maxillaries  not  extending  beyond  gill- 
openings  ;  tcetb  small,  or  wanting,  in  one  or  botb  jaws..  .STOLEPnoRUS,  127. 

197.— STOIiEPHORlTS  LacdpMe. 

Anchovies. 

{Engraulis  Cxi\\cTj  1817.) 
(Lac6p6de,  Hist.  Nat.  Poiss.  v,  381,  1803:  type  Atherina  japonica  Gmelin.) 

Body  oblong,  compressed,  covered  with  rather  large,  thin,  deciduous 
scales.  Snout  conical,  compressed,  projecting.  Maxillary  extending 
backward  far  behind  eye,  about  to  the  base  of  the  mandible.  Oper- 
culum narrow,  membranaceous.  Teeth  small,  usually  on  the  jaws, 
vomer,  palatines,  and  pterygoids,  those  of  one  or  both  jaws  sometimes 
obsolete.  Anal  fin  moderate,  free  from  caudal  (its  rays  15-40).  No  ]>ec- 
toral  filaments.  Dorsal  about  midway  of  body,  posterior  to  ventrals. 
Pectorals  and  ventrals  each  with  an  accessory  scale.  Adipose  eyelid 
obsolete.  Branchiostegals  9-14.  Gill -membranes  not  united,  leaving 
the  narrow  isthmus  uncovered.  Species  about  25,  in  all  warm  regions. 
(jttoxtj,  a  stole,  a  white  band  worn  by  priests;  ^opdq,  bearing;  in  allusion 
to  the  silvery  lateral  band.) 

•  Teeth  fine,  even,  numerous,  persistent  in  both  jaws. 

t  Sides  without  distinct  silvery  baud. 

453«  S«  ring^ciis  (Jenyns)  Jor.  &  Gilb. — Anchovy, 

Bluish  above;  sides  and  below  silvery,  not  translucent.  No  silvery 
lateral  band.  Body  little  compressed,  rounded  above,  slightly  cari- 
uated  below,  not  serrated.  Head  long,  anteriorly  compressed,  the  snout 
pointed  and  protruding.  Head  neaily  twice  as  long  as  deep.  Eye 
large,  very  near  the  tip  of  the  snout.  Maxillary  extending  beyond  root 
of  mandible.  Opercle  deeper  than  long,  placed  very  obliquely.  Gill- 
rakers  very  long,  much  longer  than  the  eye.  Head  3.J;  depth  5 J. 
D.  14;  A.  22;  Lat.  1.  40;  aB.  14.  L.  7  inches.  Pacific  coast,  from  Van- 
couver's Island  to  Peru;  extremely  abundant.  The  largest  of  our  an- 
chovies. 

(Engraulis  ringens  Jenyns,  Voyage  Beagle,  136:  Engraulis  ritigena  Giintbcr,  vii,  38G: 
EngrauUa  mordaz  Girard,  U.  8.  Pac.  R.  R.  Snrv.  x,  334:  Engraulis  nanvs  Girnrd,  1.  c. 
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SST*  (mncb  smallor  and  more  compressed,  probably  the  young  of  S.  ringens,  but  occur- 
riug  in  large  schools) :  EnffraulU  pulcheUm  Girard,  U.  S.  Nav.  Astron.  Exped.  Zool.  Fish. 
247.) 

ft  Sides  with  a  distinct  silvery  lateral  band. 

X  Belly  compressed  to  an  edge  and  faintly  serrated. 

4i<l8«  S*  browni  (Gmel.)  J.  &  Q,—Anchovij, 

Olivaceous;  sides  silvery;  the  silvery  lateral  band  about  as  wide 
as  the  eye,  very  distinct,  more  so  than  in  our  other  species.  Body 
rather  elougate,  compressed,  not  elevated.  Head  rather  short,  the 
snout  projecting  much  beyond  the  tip  of  the  lower  jaw.  Teeth  pretty 
strong,  maxillary  extending  beyond  base  of  mandible,  but  not  quite 
reaching  to  the  edge  of  the  giP- opening.  Eye  large,  3^  in  head.  Gill- 
rakers  long,  but  shorter  than  in  S.  campressus.  Anal  with  a  sheath  of 
scales;  dorsal  inserted  nearer  caudal  than  snout.  Head  3|;  depth  45. 
D.  12;  A.  20;  Lat.  1.  40.  L.  4-6  inches.  Capo  Cod  to  Brazil;  very 
abundant  southward. 

{Atherina  browni  Cfinel,  Syst.  Nat.  1397;  Gilntlier,  vii,  389:  Clupca  vittata  MitchiUf 
Trans.  Lit.  &  Phil.  Soo.  N.  Y.  i,  45<5:  Enfjraalia  mitchilli  GUnthor,  vii,  :^l:  Engraulis 
vittatM  of  most  recent  writers.) 

494.  S.  hiulcus  (Goode  &,  Bean)  Jor.  &  Gilb. 

Snout  somewhat  compressed.  Maxillary  slightly  dilated,  ending  in  an 
acute  point,  which  extends  backward  to  the  gill-openings,  toothed  along 
its  entii-e  lower  edge;  minute  teeth  in  both  jaws.  Gill-rakers  not  very 
numerous,  the  longest  as  long  as  the  eye.  Origin  of  dorsal  midway  be- 
tween posterior  margiu  of  orbit  and  the  root  of  the  caudal.  Lateral 
stripe  one-third  the  height  of  the  body.  Head  3|  in  length;  depth  5 J. 
Eye  greater  than  snout.  D.  16;  A.  22.  {Goode  cf?  Bean.)  Clear  Water 
Harbor,  Florida.    Evidently  closely  related  to  8.  browni. 

(Engraulis  hiulcua  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  ii,  343,  1S79.) 

It  Belly  not  carinated  or  serrated. 

a.  Body  not  strongly  compressed,  very  slender. 

465.  S.  pcrfasciatus  (Poey)  Jor.  <&  Gilb. 

Body  elongate,  much  slenderer  than  in  IS.  hrownij  and  not  so  much 
compressed.  Head  not  so  deep  as  in  8.  browni^  more  pointed,  the  snout 
rather  sharp.  Eye  rather  suiall,  ^  in  head,  not  longer  than  snout. 
I^laxillary  teeth  well  developed;  mandibulary  teeth  very  slender.  Gill- 
rakers  very  long,  as  long  as  eye.  Maxillary  shorter  than  in  8.  hroicniy 
not  rerfbhing  quite  to  the  base  of  the  mandible.  Belly  slightly  com- 
pressed,  not  serrated.  Scales  very  deciduous.  Ventrals  short,  very 
Bull.  Nat.  Mus.  No.  16 18 
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slightly  in  front  of  dorsal.  Caudal  peduncle  long  and  slender.  Dorsal 
inserted  scarcely  nearer  candal  than  snont.  Silvery  stripe  broad,  half 
wid«r  than  the  eye,  bordered  above  by  a  dusky  streak.  Head  3|; 
depth  6.  D.  12;  A.  20.  L.  4  inches.  West  Indies;  occasional  north- 
ward.   A  specimen  in  our  collection  from  Wood's  Holl,  Mass. 

(Enyraulia perfaaciatus  Popy,  Mem.  Caba,  ii,  312:  Engraulia  perfasciatiis  Giinther,  vii, 
391.) 

aa.  Body  strongly  compressed,  translacont  in  life. 

456.  8.  dclicatissimus  (Girard)  Jor.  &  Gilb. 

Very  pale,  olivaceons,  translucent,  with  some  dark  points,  and  a  sil- 
very lateral  band  not  as  wide  as  the  eye.  Head  short,  nearly  as  deep 
as  long.  Eye  large,  much  longer  than  the  blunt  snout,  which  projects 
considerably  beyond  the  lower  jaw.  Gill-rakers  numerous,  slender, 
nearly  as  long  as  the  eye.  Maxillary  reaching  past  the  root  of  the  man- 
dible. Lower  lobe  of  caudal  the  longer.  Anal  rather  long.  Dorsal 
inserted  midway  between  caudal  and  front  of  eye.  Head  4^ ;  depth  4|. 
D.  13;  A.  23.  Lat.  1.  40.  L.  3  inches.  San  Diego  Ba}'^  and  southward ; 
locally  abundant. 

(Engraulis  ddicatisgifnua  Girard,  Proc.  Aoad.  Nat.  Sci.  Phila.  1854, 154,  and  U.  S.  Pac. 
S.  R.  Surv.  X,  3:^3:  Engranlia  delicatisaimM  GUnther,  vii,  391.) 

457.  8.  compressiis  (Girard)  Jor.  &,  GHh.—* *  SpraV^ 

Very  pale,  olivaceous,  translucent;  a  silvery  lateral  band  as  broa<l  as 
the  eye.  Body  strongly  compressed,  deeper  than  in  other  species. 
Head  short,  nearly  as  deep  as  long.  Eye  large,  anterior,  much  longer 
than  the  blunt  snout,  which  does  not  project  much  beyond  the  lower 
jaw.  Gill-rakers  numerous,  slender,  nearly  as  long  as  the  eye.  Maxil- 
lary reaching  beyond  the  root  of  the  mandible.  Lower  lobe  of  caudal 
the  longer.  Anal  fin  very  long.  Dorsal  inserted  midway  between  cau- 
dal and  front  of  eye.  Pectoral  with  a  basal  sheath.  Head  4  J ;  depth  3  J. 
D.  12;  A.  3L  Lat.  1.  40.  L.  6  inches.  Very  similar  to  S.  delicatissi' 
mttSj  but  larger,  with  a  longer  anal  fin-<  Point  Concepciou  to  Mexico; 
abundant  southward. 

(Engrauli8  compressus  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fisli.  335:  Engraulia  compresaus 
^liiuther,  vii,  395.) 

Family  XL.— ALEPIDOSAURIDJE. 

( The  Lancet-fishes.) 

Body  elongate,  rather  compressed,  scaleless.  Head  compressed,  with 
the  snout  much  produced,  and  with  the  cleft  of  the  mouth  very  wide. 
Premaxillary  very  long  and  very  slender,  forming  the  entire  margin  of 
the  upper  jaw,  not  protractile.    Maxillary  thin,  needle-like,  as  long  as 
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the  premaxillary,  immovable.  Teeth  very  unequa!,  immovable,  aud 
subject  to  many  variations  in  the^ame  species;  a  series  of  small  teeth 
the  entire  length  of  the  premaxillary ;  those  in  front  sometimes  larger 
and  curved.  Palatine  teeth  compressed,  triangular,  pointed;  two  or 
tbree  of  the  anterior  ones  exceedingly  long  and  strong,  fang-like;  the 
posterior  ones  moderate.  Teeth  of  the  lower  jaw  similar  to  those  on  the 
palatines,  one  i)air  in  front  and  two  or  three  pairs  in  the  middle  being 
much  enlarged.  No  teeth  on  the  tongue.  Eye  large.  Gill-openings 
very  wide;  the  gill-metnbrancs  not  united,  free  from  the  isthmus.  Gill- 
rakers  stiff,  shortish,  spine-liko.  Branchiostegals  5-7.  PseudobrancbiiB 
large.  Opercular  bones  tbin,  membranaceous.  Dorsal  fin  very  long,  oc- 
cupying nearly  the  whole  of  the  back,  of  more  than  40  rays;  adipose  fin 
present,  moderate;  anal  fin  moderate;  caudal  fin  forked.  Air-bladder 
none.  Large  fishes  of  the  deep  seas,  found  in  the  Atlantic  and  Pacific. 
One  genus  and  G  or  8  species.  Every  part  of  the  Alepidosaurus  is  so 
fragile  that  it  is  extremely  difficult  to  procure  specimens.  The  stiTicture 
of  the  dorsal  fin  is  so  delicate  that  it  must  be  liable  to  injury  even  in 
the  water;  the  bones  are  very  feebly  ossified,  and  the  fibrous  ligaments 
connecting  the  vertebne  are  very  loose  and  extensible,  so  that  the  body 
may  be  considerably  stretched.  "This  loose  connection  of  the  single 
parts  of  the  body  is  found  in  numerous  deep  sea  fishes,  and  is  merely 
the  consequence  of  their  withdrawal  from  tbe  pressure  of  the  water  to 
which  they  are  exposed  in  the  deptbs  inhabited  by  them.  When  within 
the  limits  of  their  natural  haunts  the  osseous,  muscular,  and  fibrous 
parts  of  the  body  will  have  that  solidity  which  is  required  for  the  rai>id 
and  powerful  movements  of  a  predatory  fish.  That  fishes  of  this  genus 
(Alepidosaurus)  belong  to  the  most  ferocious  of  the  class  is  proved  by 
their  dentition  and  the  contents  of  their  stomach,  but  it  is  worthy  of 
notice  that  although  the  mouth  is  so  deeply  cleft,  the  lower  jaw  cannot 
be  moved  from  the  upper  at  a  greater  angle  than  about  40^."    (Giinther.) 

(ScopelidcBy  group  Alepidosaurina  GUuther,  v,  420-42:{.) 

laS.-AIiEPIDOSAlTRVS  Lowe. 
Lancet  fishes. 

(Alepisaurwt  Lowe,  Proc.  Zool.  Soc.  Lond.  1833,  104:  type  AlepUaurus  feroz  Jjox^e,) 

Characters  of  the  genus  included  above.  The  name  Plagyodus  Steller 
(Pallas,  Zoogr.  Ross.  Asiat.  iii,  383)  has  been  lately  accepted  by  Dr. 
Giinther  for  this  genus.  A  specimen  of  one  of  the  Pacific  species  was 
obtained  by  Steller  from  the  Kurile  Islands,  and  a  brief  description  of 
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it,  under  tbe  name  of  PlagyoduSj  left  by  liim  in  manuscript,  was  after- 
wards quoted  by  Pallas,  without  indorsement.  Steller  wrote  before 
Linnaeus,  and  apparently  used  the  name  Plagyodus  as  a  mononomial 
<lesignation  for  bis  particular  specimen  or  species,  'dmk  not  in  tbe  sense 
of  a  Linua^an  genus.  It  seems  to  us,  at  present,  beat  to  retain  tbe  name 
Alepidosaurus.    (a,  privative;  As^rtc,  scale;  <raD/>o^,  Sauru8  =  Synodus.) 

•  Ventral  rays  9  or  10.    (Alepidoaaurua,) 
458*  A.  ferox  Lowe. — Lancet-fish. 

The  length  of  tbe  bead  is  twice  the  height  of  tbe  body,  and  rather  less 
than  one-sixth  of  the  total.  Eye  median,  6  in  head,  as  wide  as  tbe 
interorbital  space.  Dorsal  fin  much  elevated;  pectoraTs  elongated,  but 
not  reaching  nearly  to  ventrals;  first  ray  of  dorsal,  pectoral,  and  ventral 
serrated.  Upper  caudal  lobe  produced  into  a  long  filament.  D.  41-44; 
A.  14-17 ;  P.  14-15 ;  Y.  9-10.  ( Gunther.)  Deep  waters  of  tbe  Atlantic ; 
lately  obtained  ofif  tbe  coast  of  Massachusetts  by  the  United  States 
Fish  Commission.  A  specimen  of  this  or  some  closely-related  species 
has  been  procured  by  Dr.  Bean  in  Alaska. 

(AlepUaurus  ferox  Lowe,  Trans.  Zool.  Soc.  Lond.  i,  335;  GUnther,  v,  421.) 

**Ventral  rays  13.     (Caulopus  Gill.*) 

459.  A.  borenlis  Gill. — Handsaw-fiah, 

Dorsal  fin  with  about  34  rays,  the  first  of  which  is  rather  stout,  and 
anteriorly  has  a  prominent  compressed  ridge,  which  is  crenulated  in 
front.  Ventral  fins  at  least  as  long  as  the  bead.  V.  13;  B.  5.  Mon- 
terey to  Alaska ;  occasionally  cast  on  shore. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  186*3,  128:  Alepidosanrus  horealU  GUntlier,  v,  423: 
Caulopus  aerra  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  131,  from  MoDterey;  kuowu  by 
a  mutilated  sx)ecimeii  only,  which  **  differs  from  C.  horealis  by  the  oblong  operculum, 
the  nearly  e<iual  triangular  shape  of  the  coalescent  infraopercular  bone  above  the 
dividing  ridge,  but  with  an  oblique  excavation  at  iX%  base,  which  describes  nearly 
the  thinl  of  a  circle,  as  well  as  the  scnli)ture  of  the  portion  below  the  dividing 
ridge  '*. ) 

Family  XLI.— PARALEPIDIDJE. 

{The  Paralepids.) 

Body  elongate,  somewhat  compressed,  formed  much  as  in  a  Barracuda, 
covered  with  cycloid  scales  of  moderate  or  rather  large  size.  Head  long, 
usually  scaly  on  the  sides.  Mouth  very  large,  lower  jaw  projecting. 
Premaxillary  not  projectile,  very  long  and  slender,  forming  the  entire 
margin  of  the  ui)per  jaw.    Maxillary  long  and  slender,  closely  adherent 


•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  128:  type  Alepisaurua  altivelia  Poey,  from 
Cuba.    {xavXorf  stem;  itavi,  foot;  i.  e.,  ventral  fins  of  many  sterna  or  rays.) 
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to  the  premaxillary.  Teeth  rather  strong,  pointixl,  in  single  series  on 
the  jaws  and  palatines;  some  of  them  on  lower  jaw  and  palatines  some- 
times very  long  and  fang-like,  and  most  of  them  freely  depressible. 
Opercular  bones  thin.  Pseudobranchiae  present.  Gill-membranes  sep- 
arate, free  from  the  isthmus.  Brancbiostegals  about  7.  Gill-rakers 
short,  sharp,  spine-like.  Eye  large.  Lateral  line  present,  its  scales 
usually  enlarged.  Dorsal  fin  short  and  small,  behind  the  middle  of  the 
body,  nearly  or  quite  over  the  ventrals.  Adipose  tin  present;  anal  fin 
low,  rather  long;  caudal  fin  short,  narrow,  forked;  pectorals  rather 
small,  placed  low.  Pyloric  cceca  none.  No  air-bladder.  Phosphores- 
cent spots  few  or  none.  Fishes  of  the  deep  waters  of  the  Atlantic  and 
Pacific,  resembling  Sphyrccna  in  form  and  dentition.  A  single  genus 
and  about  5  species  are  now  known. 

{Soopelidai,  g  oup  Faralepidina  GUather,  v,  418,  420.) 

199.— SUDIS  Rsfinesque. 

(Paralepis  Risso.) 

(Rafinesqae,  Carattcri  di  Alcuni  Nuovi  Generi,  etc.  1810,  60 :  type  SudU  hyalina  Raf.  of 
the  Mediterranean.) 

Characters  of  the  genus  included  above.  Two  genera  are  usually 
recognized,  differing  in  the  development  of  the  ermines  of  the  lower  jaw, 
a  character  which  appears  to  be  of  minor  importance.  (Latin  sudis^  a 
stake,  an  ancient  name  of  Sphyrwna.) 

•LovTcr  jaw  with  3-5  very  long  fang-like  teeth  on  each  side.     (Sudis.) 

490«  S*  rini^ens  Jordan  &  Gilbert. 

Body  very  slender  and  elongate,  compressed,  the  depth  forming  about 
one-sixteenth  of  the  length.  Head  rather  slender,  anteriorly  iK)inted 
and  moderately  depressed.  Mouth  large,  horizontal,  the  gape  extending 
more  than  half  the  length  of  the  head.  Margin  of  the  upper  jaw  formed 
entirely  by  the  very  slender,  nearly  straight  premaxillaries,  which  are 
closely  appressed  to  the  long  and  slender  maxillaries.  Maxillaries  ex- 
tending to  below  the  eye,  nearly  as  far  as  the  mandibular  joint.  Tip  of 
upper  jaw  emarginate;  tip  of  lower  jaw  rather  broad,  turned  up,  and 
fitting  in  the  notch  of  the  upper  jaw.  Premaxillaries  armed  with  a 
series  of  small,  sharp,  subequal,  close-set  teeth,  which  are  hooked  back- 
ward ;  a  long,  slender  canine  in  front  on  each  side.  Lower  jaw  with 
about  10  sharp,  slender  teeth  on  each  sidef  these  teeth  very  unequal, 
some  of  them  short,  three  or  four  very  long  and  canine-like.  Near  the 
front  is  one  fang-like  tooth  on  each  side,  then  a  considerable  interspace. 
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behind  wbicli  the  others  are  arranged  partly  in  two  rows.  Most  of  these 
teeth,  especially  the  inner  and  larger  ones  and  the  anterior  canines,  are 
freely  dopressible.  A  long  series  of  teeth  on  the  palatines,  one  or  two 
of  tiie  anterior  teeth  on  each  side  and  one  or  two  others  long,  slender, 
and  fang-like.  Tongue  free  anteriorly,  roughish,  but  apparently  with- 
out teeth.  Scales  very  large,  cycloid.  Dorsal  fin  inserted  somewhat 
behind  the  middle  of  the  body,  at  a  distance  of  nearly  4  times  its  base 
in  front  of.  the  anal,  its  height  a  little  greater  than  the  length  of  its 
base.  D.  II ;  A.  25.  Anal  fin  anteriorly  nearly  as  high  as  the  dorsal, 
its  i)osterior  rays  low.  Pectoral  fins  placed  low,  rather  short,  about  as 
long  as  the  maxillary.  Caudal  fin  short,  narrow,  apparently  forked. 
Ventrals  (lost  in  the  type)  probably  in  front  of  the  dorsal.  Coloration 
light  olive,  the  sides  silvery,  with  dark  punctulations.  Peritoneum 
silvery,  underlaid  by  black  pigment.    Santa  Barbara  Channel,  California. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  273.) 
••Lower  jaw  without  fang-liko  teeth.    (Paralepia  Risso.^) 

a.  Ventral  fius  inserted  behind  the  dorsal.    (Arotozenus  Gill.) 
461.  S.  borealls  (Relnhardt)  Jordan  <&  Gilbert. 

Olivaceous.  Snout  as  long  as  rest  of  head;  mandible  included,  its 
upturned  tip  fitting  into  an  emargiuation  of  upper  jaw.  Teeth  as  in  S. 
cortiscanSj  but  considerably  stronger.  Pectoral  and  ventral  fins  small, 
the  latter  inserted  behind  the  dorsal.  Head  4J;  depth  12.  B.  7;  D.  8; 
A.  32;  P.  11;  V.  9.    Greenland  to  Gulf  of  Saint  Lawrence. 

(Paralepis  horvalis  Relnhardt,  Naturv.  Mathem.  Afhandl.  vii,  115:  Paralepia  borealis 
GUnther,  v,  418:  Arctozmus  horealia  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  188.) 

469.  S.  corascaHs  Jor.  &  Gilb. 

Dusky  olivaceous;  sides  of  head  silvery;  basos  of  fius  generally 
black;  rami  of  mandible  each  with  a  double  series  of  minute  phos- 
phorescent spots.  Body  very  elongate,  of  nearly-  uniform  depth,  the 
caudal  peduncle  very  slender;  abdomen  compressed.  Head  long; 
snout  sharp,  half  length  of  head.  Eye  large,  high.  Jaws  equal ;  max- 
illary reaching  vertical  from  nostril ;  tip  of  lower  jaw  fitting  into  an 
emargination  of  premaxillaries.  None  of  the  teeth  fang-like;  premax- 
illaries  laterally  with  minute  teeth;  4  or  5  longer  teeth  in  front;  vomer 
with  minute  teeth;  anterior  x)alatine  teeth  long,  the  posterior  short; 
teeth  of  lower  jaw  slender,  distant,  unequal.  Scales  deciduous,  those 
of  lateral  line  enlarged.     Fins  all  very  small ;  ventrals  entirely  behind 

*Ri880|  £nr.  Mdritl.  iii,  472,  1826:  type  Coregontu  paralepU  Risso.  {irapd,  near; 
AeiriCy  scales.) 
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dorsal,  their  distance  from  front  of  orbit  twice  that  from  base  of  caudal; 
distance  of  front  of  dorsal  to  base  of  caudal  half  its  distance  fix)m  tip 
of  snout;  caudal  widely  forked.  Head  4;  depth  13.  D.  8;  A.  31;  P. 
11;  V.  0.  Lat.  1.  60.  Puget  Sound,  scarcely  differing  from  the  pre- 
ceding, the  teetli  a  little  weaker. 

{Faralepis  coniacans  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  411.) 

Family  XLII.— SCOPELID^. 

{The  Scopelids.) 

Body  oblong  or  elongate,  compressed  or  not,  naked  or  covered  with 
scales,  which  are  usually  cycloid.  Mouth  very  wide,  the  entire  margin 
of  the  upper  jaw  formed  by  the  long  and  slender  premaxillaries,  closely 
adherent  to  which  are  the  slender  maxillaries,  the  latter  sometimes  rudi- 
mental  or  obsolete.  Teeth  various,  mostly  cardiform  on  both  jaws, 
tongue,  and  palatines;  canines  often  present;  large  teeth  usually  de- 
pressible.  No  barbels.  Opercular  bones  usually  thin,  often  incomplete. ' 
Gill-membranes  separate,  free  from  the  isthmus.  Branohiostegals  usu- 
ally numerous.  Pseudobranchiae  present.  Giil-rakers  various.  Lateral 
line  usually  present.  Cheeks  and  opercles  commonly  scaly.  Adipose 
fin  present  in  most  of  the  genera.  Dorsal  fin  short,  median  or  rather 
anterior,  of  soft  rays  only.  Pectorals  and  ventrals  present.  Anal  flu 
moderate  or  long.  Caudal  forked.  Skeleton  weakly  ossified.  Air- 
bladder  small  or  wanting.  Intestinal  canal  short.  Sides  sometimes 
with  phosphorescent  spots.  Eggs  inclosed  in  the  sacs  of  the  ovary  and 
cxtnided  through  an  oviduct.  Genera  10,  species  about  50,  mostly  in- 
habiting deep  water  in  warm  regions. 

{ScopclidcB  group  Saurina  GUnthcr,  v,  31)3-417.) 

•Body  without  phosphorescent  spots.    (Si/nodoniina.) 
a.  Teeth  not  barhed;  maxillary  not  dilated  behind;  tooth  on  the  palate  in  a  single 

baud  ou  each  side Synodus,  130. 

••Body  with  phosphorescent  spots.    (ScopeHn(P,) 

b.  Body  compressed,  covered  with  large,  smootli  scales Myctophum,  131. 

130.— SYNODUS  Bloch  &  Schneider. 

Lizard'Jishes. 

(Saurus  Cuvier,  1817.) 
(GroDOvius;  Bloch  &  Schnoid.  Ichth.  1801,  .190:  type  Esox  synoduB  L.) 

Body  oblong  or  elongate,  nearly  terete.    Head  depressed,  the  snout 
triangular,  rather  pointed.    Interorbital  region  transversely  concave. 
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Mouth  ver3^  wide;  premaxillary  not  protractile,  very  long  and  strong, 
more  than  half  the  length  of  the  head;  maxillary  closelj'  connected 
with  it,  very  small  or  obsolete.  Premaxillary  with  one  or  two  series  of 
large,  compressed,  knife-shaped  teeth,  the  inner  and  larger  depressible. 
Palatine  teeth  similar,  smaller,  in  a  single  broad  band.  Lower  jaw  with 
a  band  of  rather  large  teeth,  the  inner  and  larger  teeth  dex)ressible ;  a 
patch  of  strong,  depressible  teeth  on  the  tongue  in  front,  and  a  long 
row  along  the  hyoid  bone.  Jaws  nearly  equal.  Eye  rather  large, 
anterior.  Supraorbital  forming  a  projection  above  the  eye.  Pseudo- 
branchisB  well  developed.  Gill-rakers  very  small,  spine- like.  Gill- 
membranes  slightly  connected.  Top  of  head  naked.  Cheeks  and  oper- 
cles  scaled  like  the  body.  Body  covered  with  rather  small,  adherent, 
cycloid  scales,  lateral  line  present.  No  phosphorescent  spots.  Dor- 
sal fin  short,  rather  anterior.  Pectorals  moderate,  inserted  high.  Ven- 
trals  anterior,  not  far  behind  pectorals,  large,  the  inner  rays  longer  than 
the  outer.  Anal  short.  Caudal  narrow,  forked.  Branchiostegals  12-10. 
Stomach  with  a  long,  blind  sac  and  many  pyloric  ccBca.  Skeleton  rather 
firm.  Species  numerous.  Voracious  fishes  of  moderate  size,  inhabiting 
sandy  bottoms  at  no  great  depth.  In  most  warm  seas,  (cu^uduuij  ancient 
name  of  some  fish,  from  truuddou^y  teeth  meeting,  not  shutting  pa^t  each 
other  like  scissors.) 

*  Snout  rather  pointod,  longer  than  eye ;  upper  jaw  the  longer.    {Synodus,) 
468.  S.  fCBtcns  (L.)  Gill.—^ttd  Pike;  Lizard-fish, 

Olivaceous;  yellowish  below;  back  mottled;  upper  surface  of  head 
brownish,  distinctly  vermiculated  with  yellowish;  ventral  fins,  lower 
side  of  head,  and  inside  of  mouth  tinged  with  yellow.  Eye  moderate, 
5 J  in  head.  Scales  less  regularly  ai  ranged  and  the  rows  less  oblique 
than  in  8,  lucioceps;  those  on  the  opercle  in  about  5  rows,  on  the  checks 
in  7 ;  25-30  scales  along  back  before  dorsal,  4  in  a  vertical  row  between 
adii)ose  fin  and  lateral  line,  5  in  an  oblique  row.  Pectoral  fin  short, 
not  reaching  ventrals,  its  length  three-fourths  that  of  the  premaxillary. 
Ventral  large,  its  length  from  outer  edge  of  base  gi-eater  than  from  tip 
of  snout  to  upper  edge  of  gill-oi)ening.  Interorbital  space  considerably 
concave,  with  radiating  ridges.  Head  4^.  B.  12;  D.  11;  A.  11;  V.  8; 
scales  7-04-8  (the  vertical  rows  counted  obhquely).  L.  12  iDches.  Cape 
Cod  to  South  America;  common  southward.    Not  valued  as  food. 

{Salmo  fcDtens  L.  Syst.  Nat.:  Saurusfatens  GUnther,  v,  396:  Saurus  fcetem  Holbrook, 
Ichth.  8.  Car.  1«7.) 
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461.  8.  locloceps  (Ayres)  Gill. 

Olive-brown  above,  grayish  below,  with  some  golden  lustre  on  sides; 
back  with  slaty  reticiilatious;  head  not  vermiculated  above;  lower  si<le 
of  head  and  ventral  tins  yellow.  Eye  5  in  head.  Scales  arranged  in 
regular,  very  oblique  rows;  those  on  the  opercles  in  about  8,  on  the 
cheeks  in  about  9  rows;  40-50  scales  along  the  back  before  the  dor- 
sal, 6  in  a  vertical  row  between  adipose  fin  and  lateral  line,  and  10  in 
an  oblique  row.  Pectoral  fin  longer,  reaching  base  of  ventrals,  its 
length  about  equal  to  that  of  the  i>reiuaxillary.  Ventral  fin  not  so  long 
as  the  space  between  snout  and  upper  edge  of  gill-opening.  Interor- 
bital  space  little  concave,  nearly  smooth.  Head  4;  depth  8J.  D.  11; 
A.  12;  B.  14;  scales  13-66-lG  (tMe  vertical  series  counted  obhquely). 
L.  12  inches.    San  Francisco  to  Mexico;  rather  common  in  summer. 

(Saurus  lucioceps  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855, 66:  Saurus  luciocepa  GUntheri 
V,  aS>7.) 

•*Body  rather  stout;  soout  short,  obtuse,  shorter  than  eye;  lower  jaw  the  longer. 
{Trachinocephulua  Gill.*) 

465*  S.  myops  (Forster)  Jor.  <&  Gilb. 

Grayish,  mottled  or  barred;  scapula  black.  Body  moderately  elon- 
gate, tapering  backwards.  Mouth  very  large,  maxillary  more  than  half 
length  of  head;  snout  shorter  than  eye;  lower  jaw  somewhat  projecting; 
top  of  head  corrugated;  interorbital  space  concave.  Anal  fin  compara- 
tively long.  Ventral  fins  very  long,  reaching  about  to  the  vent.  Head 
3§  in  length;  depth  about  5.  D.  11;  A.  14;  scales  4-58-7.  Tropical 
seas;  not  common  on  our  South  Atlantic  coast. 

(Salmo  myops  Forster,  MSS.  Bloch  &  Schneider,  421 :  Saurua  myope  Giiuther,  v,  398.) 

131.— IfIV€TOPHlJ]?I  Rafinesque. 
(Scopelua  Cuvier,  1817.) 
(Rafinesque,  Indice  (Vlttiologia  Siciliana,  1810:  tyite  Myciophum punctatum  Rtikf.) 

Body  oblong,  compressed,  covered  with  large  cycloid  scales,  those  of 
the  lateral  line  sometimes  enlarged.  A  series  of  round  luminous  spots 
along  the  lower  side  of  the  head  and  body.  Head  compressed.  Mouth 
large,  the  jaws  usually  about  equal;  premaxillary  very  long,  slender; 
maxillary  well  developed.  Teeth  iu  villiform  bands  on  jaws,  palatines, 
pterygoids,  and  tougue.  Eye  large.  Gill-rakers  very  long  and  slender. 
Branchiostegals  8-10.    Pseudobranchia;  large.   Air-bladder  small.    Py- 


•Gill,  Cat.  Fish.  East  Coast  N.  Amcr.  1801,  53,  no  description:  type  Salmo  myops 
Fonter.    (  rpoxt  ro 5,  Trochinns ;  JceipaXi},  head. ) 
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loric  coeca  few.  Dorsal  fin  near  the  middle  of  the  body;  ventrals 
usually  below  it,  with  8  rays;  pectorals  well  developed;  adipose  fin 
small;  aual  usually  long.  Small  fishes  of  the  open  seas  in  most  re- 
gions; species  numerous.  Several  undescribed  species  have  been  lately 
taken  off*  our  Atlantic  coast  by  the  U.  S.  Fish  Commission,  (v^c,  night; 
^u^j  light ;   hence  amended  by  Cocco  to  Nyctophus.) 

466*  M.  crenalare  Jordan  &  Gilbert. 

Body  much  compressed,  deepest  in  front  of  the  base  of  the  pectorals, 
bluntly  convex  anteriorly,  tapering  behind.  Ventral  region  much  more 
arched  than  dorsal.  Caudal  peduncle  long  and  very  slender.  Head 
short  and  high,  abruptly  rounded  in  profile,  the  snout  very  blunt. 
Jaws  equal,  the  snout  not  projecting  beyond  tlie  mouth.  Maxillary 
very  slender,  scarcely  widened  to  its  tip,  and  not  dilated,  its  extremity 
reaching  beyond  the  eye  to  the  margin  of  the  preoi>ercle.  Pi^emaxilla- 
ries  anteriorly  on  a  level  of  the  pupil.  Teeth  very  small,  present  on 
all  the  dentigerous  bones.  Eami  of  the  mandible  nearly  pai^ailel,  com- 
ing together  in  a  sharp  keel  below.  Orbitiil  margin  above  and  in  front 
with  a  thin  membranaceous  rim,  that  in  front  distiu«t  and  formed  by 
the  upturned  edge  of  the  preorbital.  No  orbital  spine.  Nasal  bones 
membranaceous,  their  edges  upturned,  forming  a  horizontal  groove. 
A  groove  between  the  frontal  bones.  Orbital  margins  separated  by 
a  groove  from  the  preopercle.  Margin  of  preopercle  very  oblique. 
All  the  membrane  bones  extremely  thin,  papery.  Eye  large,  3J  in 
head.  Gill-rakers  long  and  slender.  Head  3^  in  length  to  base  of 
caudal ;  depth  4 J.  Head  and  body  conqjletely  covered  with  thin  mem- 
branaceous scales,  those  on  the  middle  of  the  sides  not  elevated  and 
not  noticeably  larger  than  the  others.  Free  edges  of  all  the  scales 
crenulate,  some  of  them,  especially  on  the  back,  with  the  crenations 
acute,  but  without  spines,  the  scales  being  truly  cycloid.  About  45 
scales  in  a  longitudinal  series.  A  phosphorescent  spot  on  each  man- 
dible near  the  symphysis,  33  pau*s  of  spots  along  the  belly,  C  in  front 
of  ventrals,  6  between  ventrals  and  origin  of  anal,  and  21  between 
front  of  anal  and  base  of  caudal.  Caudal  peduncle  above  and  below 
with  two  or  three  backward-directed  spines,  which  are  apparently  the 
exserted  tips  of  vertebral  processes.  D.  12;  A.  16;  the  fins  rather 
low.  Origin  of  dorsal  nearer  the  snout  than  the  base  of  caudal,  much 
behind  the  base  of  the  ventrals.  Ventrals  short,  not  reaching  half  way 
to  vent.  Pectorals  reaching  base  of  ventrals.  Color  very  dark  steel- 
blue  above,  silvery  on  sides  and  below,  with  dark  metallic  lustre;  the 
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usual  phosphorescent  spots  present,  as  above  described;  no  evident 
cream -cohu-ed  blotch  on  the  back  of  tail.  L.  2  J  inches.  Santa  Barbara 
Channel,  Cjilifornia. 

(Jordan  «fc  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1880,274.) 

467.  HI.  grlaciale  (Reinli.)  J.  <&  0. 

Snout  very  short  and  obtuse,  with  the  upper  profile  descending  in  a 
veiy  strong  curve;  cleft  of  mouth  oblique;  maxillary  reaching  to  the 
angle  of  the  pr&coperculum,  and  terminating  in  a  triangular  dilatation. 
Scales  smooth,  those  of  the  lateral  line  enlarged.  Eye  very  large,  more 
tfhan  one-third  the  length  of  head,  which  is  nearly  as  deep  as  long. 
Depth  4,  nearly  equal  to  length  of  head.  D.  13;  A.  17;  V.  8.  Lat.  1. 
30.    Coasts  of  Scandinavia  and  Greenland.    (G'dnther.) 

(Scopelua  glacialis  Kcinhardt,  Dansk.  Vidensk.  Selsk.  1838,  vii,  115,  126:  Scopelua 
glacialU  GUnthcr,  v,  407.) 

Family  XLIIL— STERNOPTYCHID^. 

(The  Stemoptychids.) 

Body  oblong  or  ovate,  naked.  Mouth  very  wide,  its  cleft  oblique  or 
vertical.  Margins  of  upper  jaw  formed  laterally  by  the  maxillaries,  the 
edges  of  which  are  toothed.  Teeth  pointed,  mostly  small.  Opercidar 
apparatus  incomplete.  Gill-openings  very  wide,  the  membranes  not 
connected,  free  from  the  isthmus.  Pseudobranchise  present.  Gill-rakers 
long  or  short.  Lower  part  of  body  and  head  with  series  of  phosphores- 
cent spots.  Adipose  fin  present,  often  small.  Dorsal  fin  moderate, 
usually  median,  sometimes  preceded  by  a  rudimentary  spinous  dorsal. 
Eggs  extruded  through  oviducts.  Skeleton  imperfectly  ossified.  Small 
fishes  of  the  deep  seas.    Genera  4;  species  about  12. 

(Stemoptychidcc  groups  Sternoptychina  and  Cocciina  Giiutber,  v,  384-391.) 

*No  scales ;  no  rudiraentary  spinous  dorsal;  pseudobranchisD  i)resent.     {Cotciinde.) 
t  Lower  jaw  prominent MaurolicU8,  132. 

133.— IflAUROLICUS  Cocco. 

Argenfiues, 

(Cocco,  Lettere  sui  Salmoni,  32:  type  MauroHcua  amtihyslinopiinctatus  Cocco.) 

Body  oblong,  compressed,  naked,  covered  with  silveiy  pigment; 
series  of  phosphorescent  spots  along  the  lower  side  of  the  head,  body, 
and  tail.  Head  comi)ressed,  the  bones  thin,  but  ossified.  Cleft  of  niouth 
wide,  oblique,  the  lower  jaw  i)rominent.  Maxillary  large,  broad,  much 
prodaced  backwards,  receiving  the  slender  premaxillary  in  the  upper 
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concave  part  of  its  margin.  Both  jaws  with  minute  teeth.  Gill-rakers 
very  long.  Pectorals  and  ventrals  developed.  Dorsal  well  back,  but 
before  anal.  Adipose  fin  rudimentary.  Anal  fin  long.  Branchiostegals 
8  or  9.  Size  small.  Species  about  4.  (Dedicated  to  Maurolico,  an 
Italian  naturalist.) 

'Phosphorescent  organs  appearing  as  impressions  on  the  skin. 

46§.  M.  borealls  (Nilss.)  Gilnther. 

Dark  greenish,  sides  silvery.  Body  compressed.  Mouth  wide,  the 
lower  jaw  much  projecting.  Teeth  small.  Eye  large,  3  in  head.  Five 
luminous  spots  on  the  throat,  12  between  pectorals  and  ventrals,  above 
these  a  row  of  8, 5  between  ventrals  and  anal,  vent  to  tail  24.  Dorsal 
nearer  tail  than  snout.  Adipose  fin  very  small.  Ventrals  below  dorsal. 
Caudal  forked.  Head  3^;  depth  3 J.  D.  10;  A.  15.  L.  2 J  inches. 
(Storer,)    North  Atlantic;  rare  oft*  our  coasts. 

(Scopilue  horealia  Nilsson,  Observ.  Zool.  9;  GUnther,  v,  389:  ScopeluH  humholdti  DeKay, 
N.  Y.  Fauna,  Fish.  246:  Scopelus  humholdti  Storer,  Hist.  Fish.  Mass.  328  (not  ot  Cuvier). 

Family  XLIV.— CHAULIODONTID.^. 

(The  ChauUodonts.) 

Body  oblong  or  elongate,  compressed,  covered  with  rather  large,  thin, 
deciduous  scales.  Lateral  line  present.  No  barbels.  Series  of  phos- 
phorescent spots  running  along  the  lower  side  of  the  head,  body,  and 
tail.  Head  much  compressed,  the  bones  thin,  but  ossified.  Mouth  with 
the  cleft  extremely  wide,  its  margins  formed  by  maxillarie^  and  pre- 
maxillaries,  both  of  which  are  provided  with  teeth.  Teeth  unequal, 
some  of  them  long  and  pointed,  fang-like.  Pectorals  and  ventrals  well 
dcAeloped.  Adipose  fin  present.  Caudal  forked.  Gill-openings  very 
wide.  No  pseudobranchiae.  No  air-bladder.  Deep  waters  of  the  At- 
lantic. Grenera  2,  Oonostoma  and  Chauliodtis,  differing  widely  in  the 
position  of  the  dorsal,  the  size  of  the  anal,  and  the  development  of  the 
gill-rakers ;  2  species  are  known. 

(Sternoptyohido}  gronp  Chauliodoniina  Giinther,  v,  1^1,  392.) 

^Dorsal  in  front  of  ventrals;  no  gill-rakers;  anal  with  less  than  20  rays. 

Chauliodus,  133. 

133.— CHAUJLIODUS  Bloch  &  Schneider. 

Viper-fishes. 

(Bloch  &  Schneider  Syst.  Ichth.  1801,  430:  tj-po  Chauliodus  sloani  Bloch  &  Schneider.) 

Body  elongate,  compressed,  covered  with  very  thin  deciduous  scales 
of  moderate  size.     Head  short,  much  compressed  and  elevated,  the 
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lower  jaw  projecting,  the  snout  much  shorter  than  eye.  Mouth  ex- 
tremely wide,  the  cleft  reaching  much  beyond  eye.  Premaxillaries 
with  four  long  fang-like  canines  on  each  side.  Mandible  with  pointed, 
wide-set  teeth,  the  anterior  ones  excessively  long;  none  of  these  large 
teeth  received  within  the  mouth.  Maxillaries  with  fine  teeth;  palatine 
with  a  single  series  of  small  pointed  teeth;  no  teeth  on  the  tongue. 
Eye  moderate.  Pectorals  moderate.  Ventrals  large.  Dorsal  fln  high, 
X>laced  anteriorly,  well  in  front  of  the  ventrals.  Adipose  fln  moderate, 
sometimes  fimbriate,  opjjosite  the  low;  short  anal.  Caudal  moderate, 
forked.  Gill-oi)enings  very  wide.  No  gill-rakers.  Branchiostegals 
numerous.    (/auXiw:^  exserted;  &'5ot>r,  tooth.) 

409.  €.  SloanI  Blocli  <&  Schneider. 

Greenish  above;  sides  silvery;  belly  blackish.  Dorsal  not  far  behind 
head,  its  first  ray  i)roduced  in  a  long  filament.  Pectoral  fins  short. 
Ventral  fins  elongate,  longer  than  head.  About  30  phosphorescent  dots 
in  a  scries  from  tbe  chin  to  the  ventrals.  Scales  of  the  body  subhexag- 
onal.  ITead  nearly  as  deep  as  long,  7  in  total  length;  depth  about  the 
same.  B.  17;  D.  C;  A.  12;  V.  7;  Lat.  1.  56.  L.  12  inches.  (Oiinther,) 
Mediterranean  and  deep  waters  of  the  Atlantic ;  a  specimen  found  in 
the  stomach  of  a  <*.od  on  George's  Banks. 

(Bloch  &  Schneider,  430;  Guuther,  v,  392.) 

Family  XLV.— STOMIATID^. 

(TJie  Stamiatoids.) 

Body  elongate,  naked  or  covered  with  thin  deciduous  scales.  i\Iouth 
very  wide.  Lateral  margin  of  upper  jaw  formed  by  the  maxillaries, 
which  are  provided  with  teeth  along  their  edges.  Teeth  usually  very 
strong,  unequal,  some  of  them  often  fang-like.  Gill-membranes  not 
joined,  free  from  the  isthmus.  Branchiostegals  numerous.  A  long 
fleshy  barbel  suspended  from  tbe  throat.  No  pseudobranchiie.  Sides 
with  phosphorescent  spots.  Dorsal  fln  short,  median  or  posterior,  with- 
out spines.  Adipose  fln  present  or  absent.  Pectorals  and  ventrals 
present.  Opercular  apparatus  incomplete.  Skeleton  feebly  ossified. 
Eggs  excluded  through  oviducts.  Deep-sea  fishes  of  the  Atlantic. 
Genera  4;  species  8  or  10. 

{Stomiatidse  GUnther,  v,  424.) 

*Ko  adipose  fin ;  dorsal  opposite  anal.    (^lomiaiincK.) 

a*  Body  with  fine  deciduous  scales Stomias,  134. 

aa.  Body  naked. 
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(.  Vomer  and  palatines  with  teeth Echiostoma,  135. 

bb.  Vomer  and  palatines  toothless Malacosteus,  130. 

**  Adipose  fin  present;  dorsal  in  front  of  anal;  body  naked.    (Astronestliinw.) 

ASTRONESTllES,   137. 

134.— STOMIAS  Cuvior. 
(Cavier,  R^g^e  Anim.  ii,  1817:  type  Esox  boa  Risso,  from  the  Mediterranean.) 

Body  elongate,  compressed,  covered  with  exceedingly  fine  and  decid- 
uous scales,  which  are  scarcely  imbricated,  lying  in  subhexagouul  de- 
pressions in  the  skin.  Head  comi)ressed,  the  snout  very  short  and  the 
cleft  of  the  mouth  extremely  large.  Mouth  obliciue,  the  lower  jaw  pro- 
jecting. Teeth  pointed,  unequal,  those  of  the  i>remaxillaries  and  mjindi- 
ble  very  large ;  maxillary  with  fine  teeth  ;  vomer  with  a  pair  of  fangs ; 
palatines  and  tongue  with  smaller  pointed  teeth.  Eye  moderate.  Oper- 
cular portion  of  the  head  short ;  a  largo  fleshy  barbel  suspended  from 
the  hyoid  region.  Vent  far  back.  Dorsal  comparatively  long,  far  back, 
opposite  the  anal.  Pectorals  and  ventrals  rather  small  and  short,  the 
latter  far  back.  Caudal  fin  moderate.  Lower  side  of  head,  body,  and 
tail  with  series  of  phosphorescent  dots.  Gill-openings  very  wide.  !No 
pyloric  cceca.  Singular  fishes  of  the  deep  waters  of  the  Atlantic. 
(fTTofita^j  "  mouthy,''  from  <TTo/jta,  mouth.) 

•  Hyoid  harbel  not  fringed. 
470.  S«  ferox  Rcinhardt. 

Black.  Neither  x)ectorals  nor  ventrals  produced.  Caudal  rounded. 
Depth  about  12  in  total  length;  head  10.  D.  17;  A.  21;  P.  G;  V.  C. 
{Giinther.)    Greenland,  south  to  Cape  Cod,  in  deep  water. 

(Reinhardt,  Vidensk.  Selsk.  Naturv.  etc.  x,  p.  Ixxvii ;  GUnther,  v,  426.) 

135.— ECHIOSTOMA  Lowe. 
(Lowe,  Proc.  Zool.  Soc.  Lend.  1443,  87 :  type  Echiostama  barbatum  Lowe. ) 

Body  elongate,  compressed,  scaleless.  Head  rather  compressed,  the 
snout  short  and  the  cleft  of  the  mouth  very  wide.  Teeth  pointed,  un- 
equal, those  of  the  premaxillary  and  the  front  of  the  lower  jaw  being 
longest;  maxillary  teeth  in  a  single  series,  those  of  the  lower  two-thirds 
being  small;  teeth  of  the  hinder  part  of  the  mandible  in  a  double  or 
triple  series;  vomer  with  a  pair  of  fangs;  palatines  with  a  single  series 
of  small  pointed  teeth ;  two  groups  of  similar  teeth  on  the  tongne.  Eye 
of  moderate  size.  Opercular  portion  of  the  head  very  narrow  and  flex- 
ible; a  fleshy  barbel  on  the  centre  of  the  hyoid  region.  Dorsal  fin  far 
back,  opposite  anal.  Caudal  forked.  Vent  not  far  in  advance  of  caudal 
fin.    Pectorals  and  ventrals  feeble,  the  latter  behind  the  middle  of  the 
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body.  Series  of  phosphorescent  dots  along  the  lower  side  of  the  head, 
body,  and  tail.  Gill-openings  very  wide.  Gill-rakers  minute.  Nopseudo- 
branchise.    No  air-bladder.    Atlantic.    (e;^ec,  a  viper;  <rr(//2a,  month.) 

4YI.  £•  barbatom  Lowe. 

Black,  with  an  elongate,  club-shaped  (phosphorescent)  rose-colored 
spot  between  the  maxillary  and  the  eye.  Barbel  as  long  as  head  (in 
specimens  seen),  fringed  at  its  tip.  "Upper  ray  of  i)ectoral  produced  in 
a  long  and  slender  filament  reaching  nearly  to  the  root  of  the  ventrals" 
(wanting  in  specimens  examined).  Ventrals  narrow,  elongate.  Head  C 
in  length ;  depth  9.  B.  12;  D.  12-15;  A.  17;  P.  3-5;  V.  8.  L.  9  inches. 
Deep  waters  of  the  Atlantic;  lately  taken  off  Gloucester,  Mass. 

(Lowe,  Proc.  Zool.  Soc.  Lond.  1843, 88;  Gfinther,  v.  427 ;  Ooodo  &  Beau,  Bull.  Essex. 
Inst.  1879,  23.) 

136.-MAI.A€OSTi:iJS  Ayres. 
(Ayres^  Jonrn.  Bost.  Soc.  Nat.  Hist.  1849,  53:  typo  Malacosteus  niger  A^tos.) 

Body  elongate,  compressed,  scaleless.  Head  rather  compressed,  the 
snout  very  short,  tlie  cleft  of  the  mouth  very  wide,  extending  to  behind 
the  root  of  the  i)ectorals.  Teeth  pointed,  unequal,  in  single  series  on 
both  jaws  and  tongue;  iione  on  the  palate.  Opercula  membranaceous. 
Dorsal  far  back,  opposite  anal.  Pectorals  rudimentary.  Ventrals 
rather  posterior.    One  species  known.    {fiaXaxu^y  soft;  dirriovy  bone.) 

4Y9.  M.  nii^er  Ayres. 

Black,  with  a  white  loral  spot.  Snout  very  short,  convex.  Lower 
jaw  with  very  long  canines.  Barbel  long  and  slender.  Pectoral  rays 
coalescing  into  a  thin,  long  filament.  Ventrals  filamentous.  Head  3| 
with  caudal;  depth  C.  D.  19;  A.  20;  P.  5;  V.  C.  North  Atlantic;  a 
single  specimen  known.    (Ayres.) 

(Ayres,  1.  c. ;  Gunthcr,  vi,  427.) 

ISY.-ASTROBrESTHES  Richardson. 
(Richardson,  Ichtli.  Voy.  Sulpli.  97, 1815:  type  Aaironeathes  nigra  Rich.) 

Body  rather  elongate,  compressed,  scaleless.  Head  compressed,  the 
snout  short,  the  mouth  wide.  Teeth  pointed,  unequal.  Upx)er  jaw  with 
four  long,  curved  canines;  lower  with  two;  maxillary  teeth  fine,  sub- 
equal;  palatines  with  a  single  series  of  small,  pointed  teeth,  similar  to 
those  on  tongue.  Eye  moderate.  Throat  with  a  barbel.  Dorsal  flu 
long,  inserted  in  front  of  anal,  behind  ventrals;  adipose  fin  present; 
caudal  forked ;  paired  fins  well  developed.  Gill-rakers  minute.  No  pseu- 
dobranchiae.  No  air  bladder.  Lower  parts  with  phosphorescent  spots. 
(&<TTpovj  star  (star* fish);  zaOtwj  to  eat.) 
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478.  A.niger  Rich. 

Black,  with  about  22  laminous  spots  between  chin  and  ventrals.  Bar- 
bel a  little  longer  than  head.  Dorsal  beginning  just  behind  base  of 
ventrals;  pectoral  not  reaching  nearly  to  ventrals.  Jaws  equal.  Eye 
large,  well  forward.  Head  4;  depth  5 J.  D.  17;  A.  14.  Deep  waters 
of  the  Atlantic;  described  from  specimens  from  the  Grand  Banks,  per- 
haps belonging  to  a  different  species. 

(Richardson,  Ichth.  Voy.  Siilph.  97;  GUnthor,  v,  425.) 

Family  XLVL— SALMONID^. 

(The  Sahnon  Family,) 

Body  oblong  or  elongate,  covered  with  cycloid  scales.  Head  naked. 
Mouth  terminal,  varying  much  in  size  and  form;  maxillary  forming  the 
lateral  margin  of  the  upper  jaw,  provided  with  a  supplemental  bone; 
premaxillaries  not  protractile.  Teeth  various,  sometimes  wanting.  Gills 
4,  a  slit  behind  the  fourth.  Pseudobranchiie  present,  but  often  small 
or  rudimentary.  Gill-rakers  various.  Gill-membranes  not  connected 
free  from  the  isthmus.  Branchiostegals  3-20.  No  barbels.  Dorsal  usu- 
ally nearly  median,  not  greatly  elongate.  Adipose  fin  present.  (3au- 
dal  fin  forked.  Anal  fin  moderate  or  rather  long.  Ventrals  moderate, 
nearly  median.  Pectorals  placed  low.  Lateral  line  present.  Abdo- 
men rounded.  Air-bladder  large.  Stomach  coecal  or  sii)honal ;  the  py- 
loric coeca  few  or  many,  sometimes  obsolete.  Ova  generally  large,  fall- 
ing into  the  cavity  of  the  abdomen  before  exclusion.  Genera  about  20; 
species  125.  A  large  and  varied  family;  its  members  inhabit  chiefly  the 
fresh  waters  of  northern  regions,  many  of  them  being  anadromons, 
running  up  from  the  sea  to  spawn  in  the  rivers.  One  genus  (Retro- 
pi7ina)  is  found  in  New  Zealand,  and  the  species  of  Microstoma,  Argen- 
Una,  and  Ilyphalonedrus  are  mostly  deep-sea  fishes.  In  economic  im- 
portance this  family  ranks  among  the  very  first,  and  the  salmon  and 
trout  in  all  northern  regions  are  the  choicest  prizes  of  the  angler. 

(Salmonidw  Gunther,  vi,  l-20o.) 

*  Pyloric  ccdcu  few  or  nouo ;  Htomach  ccBcal. 
t  Dorsal  fin  nearly  over  the  ventrals.    (Argentinincs,) 

a.  Branchiostegals  3  or  4 ;  body  elongate,  subcylindrical Microstoma,  138. 

aa.  Branchiostegals  ()-8;  bo«iy  compressed. 
b.  Adipose  iin  long  and  low,  scarcely  shorter  than  dorsal  fin. 

Mallotus  (juv.) 
lb.  Adipose  fin  nonnal,  short  and  high, 
c.  Vcntr.ilH  inserted  in  front  of  the  middle  of  the  dorsal ; .  month  large. 
d,  8cuics  very  small;  males  with  villous  bands;  teeth  feeble;  x)ectoral 

rays  16-20 Mallotus,  140. 
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dd.  Scales  larger,  similar  in  both  sexes;  pectoral  rays  10-12. 
€,  Teeth  feeble,  those  on  tongue  very  weak;  scales  small,  adherent. 

THALEICIITUY8,   141. 

ee.  Teeth  stronger,  those  on  tongue  enlarged ;  scales  moderate,  decid- 
uous  OSMKRUH,  112. 

CO.  Ventrals  iuserted  under  or  behind  the  middle  of  dorsal;  mouth  moderate 

or  small. 
/.  Scales  cycloid, 

g.  Jaws  with  minute  teeth;  maxillary  reaching  past  front  of  eye. 

Hypomesus,  143. 
gg.  Jaws  toothless;  maxillary*'  not  reaching  front  of  eye. 

Argentina,  144. 

ff.  Scaler  ctenoid HvpnALONEDRUS,  145. 

••Pyloric  copca  many;  stomach  siphonal. 

t  Jaws  toothless  or  with  a  fow  feeble  asperities;  scales  rather  large;   anal  fin 

somewhat  elongate;  maxillary  short  and  broa<l;  not  Nn- 

adromous  (  Coregonina) CoiiEGOXUS,  146. 

UJ&^s  with  distinct  teeth;  scales  mostly  small.     (SalmoniruB,) 

h.  Dorsal  fin  very  long  and  high,  of  about  20  rays;  scales  mod- 
erate ;  tongue  toothless ;  not  anadromous. 

TUYMALLUS,   147. 

hh.  Dorsal  fin  moderate,  its  rays  9-15  in  number;  tongue  with 
teeth. 
f.  Dentition  very  feeble,  incomplete ;  anal  fin  elongate,  of  about 
17  rays;  scales  moderate;  not  anadromous. 

Stknodus,  148. 
ii.  Dentition  strong  and  complete;  conical  teeth  on  jaws,  vo- 
mer, and  palatines;  tongue  with  two  series  of  strong 
teeth  (deciduous  in  very  old  specimens  of  Oncorhynchus); 
scales  small. 
J.  Anal  fin  elongate,  of  14-17  rays;  vomer  narrow,  long,  flat, 
with  weak  t-eeth;  species  black  spotted. 

Oncorhynchus,  150. 
if.  Anal  fin  short,  of  9-11  developed  rays. 
k.  Vomer  Hat,  its  toothed  surface  plane;  teeth  on  the  shaft 
of  the  vom<^r  in  alternating  rows  or  in  one  zigzag  row, 
those  on  the  shaft  placed  directly  on  the  surface  of  the 
bone,  not  on  a  free  crest  (posterior  vomerine  teeth  some- 
times deciduous) ;  species  black  spotted Salmo,  151. 

kk.  Vomer  boat-shaped,  the  shaft  strongly  depressi'd,  with- 
out teeth ;  very  small,  about  200  in  the  course  of  the  lat- 
eral Ime;  species  not  anadromous,  spotted  with  red  or 
gray Salveuxus,  153. 

13§.— miCROSTOIflA  Cuvier. 

(Cuvier,  Rt^gne  Auim.  ii,  1817:  type  Gasteropclecua  microstoma  Ili880= Microstoma  ro- 
tunaatum  Uisso.) 

Body  elongate,  cylindrical,  covered  with  large,  thin,  silvery  scales. 

Head  abort.    ]Mouth  very  small,  terminal;  premaxillaries  very  small; 

maxillaries  very  short  and  broad,  not  extending  to  the  front  of  the  very 

large  eye,  which  forms  more  than  half  the  depth  of  the  side  of  the  head. 

Lower  jaw  and  vomer  with  a  narrow  series  of  fine  teeth;  no  other  teeth. 

Dorsal  fin  short,  inserted  before  or  behind  the  ventrals,  which  arc  behind 
Bull.  Nat.  Mus.  No.  16 19 
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tbe  middle  of  the  body;  anal  fin  small;  caudal  small,  forked,  its  central 
part  scaly;  pectoral  rather  narrow;  adipose  fin  small,  friuged,  present 
in  the  3'oung,  but  usually  disappearing  with  age.  Branchiostegals  3  or  4. 
Pseudobranchiae  well  developed.  Air-bladder  large,  silvery.  !N^o  pyloric 
cceca ;  mucous  membrane  of  stomach  papillose.  Atlantic  Ocean,  in  deep 
waters,     {/itxpo^^  small ;  ffzo/ia^  mouth.) 

474.  IVI.  groenlandlcnin  Reinh. 

"This  fish  appears  to  be  intermediate  between  Argenfinn  and  Micro- 
stomaj  having  the  dorsal  fin  inserted  for  the  greater  part  in  advance  of 
the  ventrals,  and  a  series  of  fine  teeth  in  the  lower  jaw.  Teeth  on  the 
vomer,  none  on  the  tongue.  Adipose  fin  conspicuous.  The  height  of 
the  body  is  one-half  the  length  of  the  head  and  one-tenth  of  the  total." 
B.  3;  D.  11;  A.  10;  V.  10.    (Gunther.)    Greenland. 

{Microstomus  gronlandictis  Reinh.  Vidensk.  Sclsk.  Natiirv.  Matbem.  Afhaudl.  viii, 
1841,  Ixxiv;  Gunther,  vi,205.) 

139.— HIALJLOTUS*  Cn\iGr  (young). 

Form  and  dentition  of  ThnUichthys.  No  trace  of  scales  in  the  known 
examples,  which  are  immat  ure.  Dorsal  fin  well  backward  over  ventmls, 
its  insertion  nearer  the  tip  of  the  caudal  than  the  snout;  adipose  fin  long 
and  low,  its  height  much  less  than  the  length  of  its  base,  its  base  little 
shorter  than  that  of  the  dorsal;  pectoral  rays  in  increased  number; 
anal  moderate.  Pseudobranchije  well  developed.  Branchiostegals  9. 
Pyloric  coeca  4. 

4*7 3.  M.  villosos  (MUHer)  Cuvier  {young). 

Translucent  whitish;  a  silvery  lateral  stripe;  upper  regions  closely 
punctate.  Eye  a  little  shorter  than  snout,  4  in  head.  Minute  teeth  in 
both  jaws;  middle  of  tongue  rough;  maxillary  reaching  front  of  pupil. 
Ventrals  and  pectorals  about  equal  in  length  to  the  longest  dorsal  ray, 
■which  is  7  times  in  length  of  body;  ventrals  inserted  below  first  ray  of 
dorsal,  not  reaching  vent;  space  between  dorsal  and  adipose  fin  two- 
thirds  length  of  head;  length  of  adipose  fin  more  than  twice  its  height, 
two-thirds  base  of  anal.  Head  4;  depth  6.  D.  12;  A.  21;  V.  8;  P.  10. 
L.  4  inches.    Behring's  Straits.    Probably  developed  scales  when  adult. 


*  As  those  pages  are  passing  throngh  the  press,  we  learn  from  Dr.  Bean  that  the 
iish  here  described,  collected  by  him  in  Behring's  Straits,  is  not  a  distinct  genus  an<l 
Bpccies  as  at  first  supposed,  but  the  young  of  Mallotua  viHoaus,  Wo  thoreforc  sup- 
press the  proposed  generic  and  specific  names,  letting  the  description  remain,  it  being 
too  late  to  cancel  the  latter. 
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140.— mALLOTUS  Cavier. 
Capelins. 

(Cuvicr,  HiigDo  Auiin.  1829,  ed.  2,  ii:  type  Clupea  villoM  Milller.) 

Body  elongate,  eompresseil,  covered  with  minute  scales,  a  band  of 
which,  above  the  lateral  line  and  along  each  side  of  the  belly,  are  en- 
larged, and  in  mature  males  they  become  elongate-lauceolate,  densely 
imbricated,  with  free,  projecting  points,  forming  villous  bands.  In  very 
old  males  the  scales  of  the  back  and  belly  are  similarly  modified,  and 
the  top  of  the  head  and  the  rays  of  the  paired  fins  are  finely  granu- 
lated. Mouth  rather  large,  the  maxillary  thin,  extending  to  below  the 
middle  of  the  large  eye.  Teeth  minute,  forming  single  series  on  the 
jaws,  vomer,  palatines,  and  pterygoids;  lingual  teeth  somewhat  en- 
larged, in  an  elliptical  patch.  Lower  jaw  projecting.  Dorsal  inserted 
over  ventrals.  Branchiostegals  8-10.  Lower  fins  very  large.  Pec- 
toral fins  large,  horizontal,  with  very  broad  base,  their  rays  in  increased 
number  (16-20).  Pseudobranchij©  quite  small.  Gillrakers  long,  slen- 
der. Pyloric  cceca  6,  small.  Ova  very  small.  Marine  sx>ecies  of  the 
North  Atlantic  and  Pacific.    {fiaXXtoTdi;,  villous.) 

476.  HI*  villosas  (Mtiller)  Cavior.—CopeZtn. 

I>usky  olivaceous  above,  grayish  silvery  on  sides  and  below.  Head 
long,  pointed.  Base  of  anal  in  males  compressed  and  prominent;  pec- 
torals reaching  more  than  half  way  to  ventrals,  the  latter  to  anal.  Eye 
large,  3^  in  head.  Head  4^  in  length;  depth  about  6.  D.  12;  A.  18. 
Lat.  1.  ca.  150.  Greenland  to  Cape  God  and  Alaska;  abundant  north- 
ward. 

(Clupeii  villosa  MUller,  Prodr.  Zool.  Dan.  1777,  245;  GUnther,  vi,  170.) 

141.— THALEICHTHTS  Girard. 
Uulachon. 

(Girard,  U.  8.  Pac.  R.  R.  Surv.  Fish.  1859,  325:  type  Thaldohthys  stcvenn  Grd. =Salmo 
paciflcus  Rich.) 

This  genus  is  intermediate  between  MaUotus  and  OsmeruSy  differing 
from  the  latter  in  its  rudimentary  dentition.  All  the  teeth  are  very 
feeble,  slender,  and  deciduous,  although  occasionally  present  on  all  the 
bones  of  the  mouth.  Ko  permanent  teeth  on  the  tongue.  The  scales 
are  much  smaller  than  in  Osmermy  and  more  closely  adherent;  larger 
than  in  MallotuSy  and  similar  in  the  two  sexes.    The  coloration  is  dusky. 
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Small  fishes  of  tlie  North  Pacific,  remarkable  for  their  extreme  oiliuess. 
When  dried  they  bum  like  a  candle.    {OdXzia^  rich  5  f>6?t>?,  fish.) 

477.  T.  pacificas  (Rich.)  Grd.~£:uZac^O)i;  Candle-fish. 

Color  white,  scarcely  silvery;  upper  regions  rendered  dark  iron-gxay 
by  the  accumulation  of  dark  punctulations.  Body  rather  elongate, 
slender,  and  less  compressed  than  in  Osmcrus.  Ilead  long,  blunter 
than  in  Hypomcsus  pretiosvs,  less  compressed,  broader,  and  more  con- 
vex above,  Mouth  large,  the  maxillary  rather  narrow  and  long,  reach- 
ing beyond  the  middle  of  the  rather  small  eye;  lower  jaw  projecting. 
Opercle  with  strong  concentric  striae.  Gill  rakers  numerous,  rather 
long  and  slender.  Ventrals  large,  inserted  just  in  front  of  dorsal. 
Pseudobranchioe  small.  Head  4^;  depth  0.  B.  8;  D.  11;  A.  21;  P.  11. 
Lat.  1.  75;  pyloric  cceca  11;  vertebrae  70.  L.  12  inches.  Oregon  to 
Alaska,  ascending  the  rivers  in  enormous  numbers  in  the  spring.  An 
excellent  pan-fish,  unsurpassed  in  delicacy  of  flesh. 

(Salmo  {Mallotnsf)  paciftcuH  Richardson,  Fauna  Bor.-Ani<»r.  iii,  226:  ThaUichthys 
BttwnH  Giranl,  U.  S  Pac.  R.  R.  Surv.  Fish.  325;  GUnther,  vi,  168.) 

143.-OSIXIEBUS  LinnsBus 
Smelts. 

(Art«di ;  Linnieus,  Syst.  Nat. :  type  Salmo  epcrlanus  L.)  • 

Body  elongate,  compressed.  Read  long,  pointed.  Mouth  wide,  the 
slender  maxillary  extending  to  past  the  middle  of  the  eye;  lower  jaw 
projecting.  Preorbital  and  suborbital  bones  narrow.  Maxillaries  and 
premaxillaries  with  fine  teeth  ;  lower  jaw  with  small  teeth,  w  hich  are 
larger  posteriorly;  tongue  with  a  few  strong,  fang  like  teeth,  largest 
at  the  tip;  hyoid  bone,  vomer,  palatines,  and  pterygoids  with  wide  set 
teeth.  Gill-rakers  long  and  slender.  Branchiostegals  8.  Scales  large, 
loose,  00-70  in  the  course  of  the  lateral  line.  Dorsal  small,  about  mid- 
way of  the  body,  over  the  ventrals;  anal  rather  long.  Vertebrae  about 
60.  Pyloric  coeca  small,  few.  Small  fishes  of  the  coasts  of  Europe  and 
Northern  America,  sometimes  ascending  rivers.  They  are  considerably 
valued  as  food.  (c^^/Jiij/>or,  odorous ;  the  name  is  equivalent  to  the  Eng- 
lish "smelt".) 

a.  Vomer  with  a  cross-sorios  of  smaH  teeth;  species  spawning  in  the  sea. 

47§.  O.  thalcichthys  Ayres. 

Olivaceous,  sides  silvery  and  somewhat  translucent.  Body  compara- 
tively deep  and  compressed.    Head  rather  short  and  deej),  the  maxil- 
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lary  broad,  its  edge  strongly  carved,  extending  to  opposite  posterior 
margin  of  pupil.  Premaxillary  on  the  level  of  upper  part  of  pupil. 
Mandible  projecting,  its  tip  somewhat  curved  upward.  Eye  longer 
than  snout,  4  in  head.  Fins  high,  the  pectorals  usually  reaching  ven- 
trals,  and  the  ventrals  to  anal ;  anal  reaching  about  to  caudal.  Teeth 
weak;  maxillary  teeth  scarcely  visible.  Head  4J;  depth  5 J.  D.  9;  A. 
18;  P.  11.  Lat.  1.  CO.  L.  9  inches.  Pacific  coast  from  San  Francisco 
northward ;  rather  common. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  IHGO,  62;  GUnther,  vi,  168.) 

479.  0«  attenuatus  Lockington. 

Greenish,  sides  silvery.  Body  elongate,  compressed.  Head  rather 
long,  somewhat  pointed ;  maxillary  extending  past  pupil ;  lower  jaw 
projecting;  maxillary  rather  narrow,  little  convex.  Outline  of  both 
jaws  nearly  straight,  less  curved  than  in  0.  tlwXeichihys.  Teeth  on 
tongue  strong,  but  much  smaller  than  in  0.  mordax;  teeth  on  maxil- 
lary conspicuous;  front  of  both  jaws  with  rather  strong  teeth;  pala- 
tine teeth  variable,  usually  strong.  Eye  large,  4  in  head.  Fins  low. 
Pectorals  not  reaching  ventrals,  nor  ventrals  anal,  nor  anal  to  caudal. 
Ilciid  4^;  depth  G.  D.  10;  A.  l.>-17;  P.  11.  Lat.  1.  Go.  L.  10  inches. 
Coast  of  California ;  not  rare.  Very  close  to  0.  thaleichthysj  but  proba- 
bly distinct. 

(Lockington,  Proc.  U.  S.  Nat.  Mas.  1H80,  60.) 
aa.  Vomer  with  2-4  strong  fang-liko  teeth ;  species  ascending  rivers. 

480.  O.  mordstx  (M\tch.)  Gill.— American  Smelt. 

Transparent  greenish  above,  silvery  on  sides ;  body  and  fins  with 
some  dark  i)unctulations.  Body  rather  long  and  slender.  Head  large, 
with  l.jrge  mouth  and  stronger  teeth  than  in  the  other  species  of  the 
genus.  Small  teeth  along  the  edge  of  the  maxillary;  strong  fang-like 
teeth  on  tongue  and  front  of  vomer ;  cardifonn  teeth  on  palatines,  ptery- 
goids, and  hyoid  bone ;  mandible  with  moderate  teeth,  its  tip  projecting. 
Scales  deciduous.  Dorsal  fin  rather  posterior,  the  ventrals  under  its 
front.  Lower  fins  moderate,  none  reaching  the  next  behind  it.  Gill- 
rakers  two-thinls  diameter  of  eye.  Head  4;  depth  GJ.  D.  10;  A.  16; 
P.  13.  Lat.  1.  CiS.  L.  lii  inche>i.  Atlantic  coast  from  Virginia  north- 
ward, entering  streams  and  often  land-locked.  Very  close  to  the 
European  0.  eperlanus^  but  the  latter  has  larger  scales  (Lat.  1.  60), 
shorter  gill-rakers,  and  rather  weaker  teeth. 

(Afherina  mordax  MitchiU^  Trans.  Lit.  «&.Phil.Soc.  N.  Y.  1814,  44G:  Oamerus  viridesocM 
Lo  Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  !,  230:  Osnurus  viridescena  GUnther,  vi,  107.) 
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Var.  spectriiBii  Cope. — Wilion  Smelt, 

Slender.  Head  short,  with  very  large  eye,  and  short  mouth  and  max- 
illary. Maxillary  not  extending  beyond  middle  of  pui)il.  Eye  3  in  head. 
Head  4^;  depth  8J.  D.  10;  A.  15;  Lat.  1.  66.  L.  transv.  10.  Small. 
Wilton  Pond,  Kennebec  County,  Maine;  land-locked  in  fresh  water. 
{C(ype.) 

(^Osmcrua  spectrum  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  490.) 
Var.  abbotti  Cope. — Cobessicontic  Smelt, 

Stouter.  Eye  smaller.  Maxillarj'  reaching  posterior  margin  of  pupil. 
Eye  4.J  in  head.  Head  4^ ;  depth  7.  Lat.  1.  08.  L.  transv.  16.  Land- 
locked in  Cobessicontic  Lake,  Kennebec  County,  Maine.     {Cope.) 

{Osinerus  abbotti  Cope,  Proc.  Amer.  Pliil.  Soc.  Pliila.  1870,  490.) 
4§1«  O.  dentex  Steindachuer. 

Dark  brown  above ;  sides  silvery  or  golden ;  head  and  body  with  dark 
points.  Eye  two-thirds  length  of  snout.  Teeth  as  in  0.  eperlanvs  and 
O.  mordax;  maxillary  reaching  posterior  margin  of  eye,  its  length  live 
times  in  distance  from  tip  of  lower  jaw  to  dorsal.  Height  of  dorsal  half 
length  of  head ;  height  of  anal  two-sevenths.  Head  4 ;  depth  5J.  D.  10 ; 
A.  13;  V.  8;  Lat.  1.  06 ;  L.  transv.  16.  Port  Clarence,  Alaska,  to  north- 
ern China.    (BeaUj  MSS.) 

(Steindachuer,  Sitzungsb.  Kais.  Akad.  Wiss.  Wien,  Ixi,  1870,  429.) 

143.~H¥POI!IESUS  GilL 
Surf  Smelts. 

(Gin,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  1C9:  type  Argentina pretioaa  Grd.) 

Body  rather  elongate,  moderately  compressed,  covered  with  thin  scales 
of  moderate  size.  Head  rather  pointed.  Mouth  moderate,  formed  as 
in  ArgyrosonuiSj  the  shortish  imixillary  not  extending  quite  to  middle  of 
eye;  its  outline  below  broadly  convex,  lower  jaw  projecting.  Teeth 
minute,  on  jaws,  vomer,  palatines,  pterygoids  and  tongue.  Yentrals 
inserted  directly  under  middle  of  dorsal,  midway  between  eye  and  base 
of  caudal.  Branchiostegals  6-7.  North  Pacilic.  (yrcJ,  below;  /it<yo>, 
middle;  in  allusion  to  the  position  of  the  vcntrals.) 

4§9.  H.  pretiosas  (Grd.)  GWl.^Surf  Smelt, 

Light  olivaceous;  a  silvery  band  jilong  the  lateral  line.  Eye  as  long 
as  snout,  4^  in  head.  Fins  low,  the  longest  dorsal  ray  8  in  length, 
without  caudal;   pectorals  scarcely  reaching  half  way  to  ventrals,  7 
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in  length  of  body;  veutrals  not  reaching  vent,  their  length  8 J  in  body. 
Head  4^ ;  depth  ^J.  D.  10 ;  A.  15 ;  P.  14 ;  V.  8  5  Lat.  1.  70.  L.  12 
inches.  Pacific  coast,  from  California  northward;  abundant,  8])awning 
in  the  surf.  A  very  firm-fleshed  and  fat  little  fish,  scarcely  inferior  to 
tbe  eulachon. 

(Argentina  pretiosa  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  1854,  155:  Osmerna  preilosus 
Girard,  U.  S.  Pac.  K.  R.  Surv.  Fish.  324 :  Osmerus  elongatus  Ayres,  Proc.  Acad.  Nat. 
Sci.  Phila.  1854,  17.) 

4§3«  H.  olidns  (Pallas)  Gliuther. 

Darker.  Fins  higher,  the  longest  dorsal  ray  6  in  length  of  body; 
pectorals  reaching  two-thirds  the  distance  to  root  of  ventrals,  their 
length  5  in  body ;  ventrals  0  in  length  of  body.  Lat.  1.  56-60.  Alaska 
and  Kamtscbatka,  spawning  in  fresh-water  ponds.    (Bearij  MSS.) 

(Salmo  (Osmerus)  oliduaFaMas,  Zoogr.  Rose.  As.  iii,  391;  Giinther,  vl,  169,  in  part.) 

144.-ARGE]VTOrA  Linnffiiis. 
Argentines. 

(Artedi;  LinnsDus,  Syst.  Nat. :  typo  Argentina  sphyrcena  L.) 

Body  oblong,  covered  with  rather  large  cycloid  scales,  which  are 
often  rough  with  spinous  points.  Mouth  small,  the  maxillaries  very 
short,  not  reaching  to  the  eye.  Eye  very  large.  Jaws  toothless;  an 
arched  series  of  minute  teeth  on  the  head  of  the  vomer  and  on  the  fore 
part  of  the  palatine;  tongue  typically,  with  a  series  of  small  curved 
teeth  on  each  side.  Dorsal  fin  short,  in  advance  of  the  ventrals.  Cau- 
dal fin  deeply  forked.  li^ggs  small.  Fishes  of  the  deep  waters  of  the 
Korth  Atlantic  and  Mediterranean,  never  entering  fresh  waters.  (Latin 
argentuniy  silver.) 

•  Scales  more  or  less  rough.     (Situs  Reinhardt.*) 

4§4.  A.  syrtcusinin  Goodo  &  Bean.  . 

Body  compressed.  Ilead  not  quite  twice  as  long  as  deep.  Snout 
nearly  3^  in  head.  Insertion  of  dorsal  midway  between  snout  and  adi- 
pose fin;  ventrals  under  last  ray  of  dorsal.  Scales  very  large,  cycloid, 
covered  with  minute  asperities;  a  median  row  of  scales  along  the  back 
and  the  beliy.  Color  olivaceous;  sides  silvery.  Head  4J;  depth  5J. 
B.  0;  D.  12;  A.  13;  V.  14;  scales  3-C0-4.  L.  17  inches.  Sable  Island 
Bank,  in  deep  water. 

(Goodo  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1878,  2(51.) 

*  Reinhardt,  Benillrkn.  til  den  Skand.  Icbthyol.  11:  type  Salmo  situs  Ascaniua. 
(From  tho  Norwegian  name  Vas-Sit,  said  to  mean  rough  herring.) 
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(Goodc,  Proc.  U.  S.  Nat.  Mas.  1880,  iii,  4.-?3:  type  II.  cluihfbcius  Goodo.) 

Boily  sub-terete,  covered  with  iidhereut  rougb-pecliiiate  or  ctenoid 
scales.  rJoutli  rather  kirge,  tlie  luaxiilary  re:ichiu«^  to  beyond  front  of 
orbit;  lower  jaw  ])rojeetin;^.  Teeth  on  jaws,  small,  sharp;  tongue 
smooth.  Dorsal  in  front  of  ventrals.  Oiherwise  essentially  as  in  Argi'ii- 
tina,.    Deep  sea.     {u<faAo^j  under  the  sea;  z^sO/w^y  dweller.) 

4S5.  EI.  Caialybclii^  Goode. 

Grayish,  mottled  with  brown;  scales  metallic  silvery.  Body  plump, 
terete.  Maxillary  broad  and  flattened  posteriorly,  extending  to  front 
of  pupil,  its  length  2'}  in  head.  Interorbital  space  broad,  4  times  the 
dia.neter  of  eye.  Scales  arranged  in  regular  transverse  rows,  overlap- 
l)iiig  in  such  a  manner  as  to  resemble  oblique  plates  ou  the  sides.  Lat- 
eral line  i)rominent,  straif-jht.  Insertion  of  dorsal  midway  between  pec- 
torals and  ventrals,  or  snout  and  adipose  tin;  pectorals  long;  ventrals 
under  middle  of  dorsal;  caudal  forked.  Uead  4;  depth  4.  D.  11;  A. 
8;  P.  17  or  18;  V.  9  or  10;  Lat.  1.  52.  Deep  sea,  oil*  the  coast  of  Bhode 
Island. 

(Goodc,  Pnic.  U.  S.  Nat.  Mus.  1880,  484.) 

140.— COEtEGOIVUS  Liunu3us. 
White-Ji^h. 

(Art^'di;  LiiiDiBUH,  Syst.  Nat. :  typ<^  Coregonus  lareretus  L.) 

Body  oblong  or  elongate,  compressed.  Head  more  or  less  conic,  com- 
pressed, the  form  of  the  snout  varying  considerably.  Mouth  small,  the 
maxillary  short,  not  extending  beyond  the  orbit,  with  a  well-developed 
supplemental  bone.  Teeth  extremely  minute,  if  present.  Scales  mod- 
erate, thin,  cycloid,  rather  lirm.  Dorsal  tin  moderate;  caudal  lin  deeply 
forked;  anal  lin  somewhat  elongate;  ventrals  well  developed.  Tseudo- 
branrhiiii  large.  Gill-rakers  varying  from  short  and  thiekish  to  very 
long  and  slender.  Air-bladder  very  large.  Stomach  horseshoe-shapi  d, 
with  many  (about  100)  pyloric  coica.  Ova  small.  Species  about  40,  in- 
habiting the  clear  lakes  of  Xortheru  Europe,  Asia,  and  America,  in 
Arctic  regions  descending  to  the  sea.  Most  of  them  spawn  in  late  fall 
or  winter  near  the  shore,  at  other  seasons  often  frequenting  consider- 
able depths.  The  group,  as  here  defined,  includes  a  number  of  sections 
characterized  by  minor  modifications  of  structure,  some  of  which  have 
been  considered  a?  genera.  It  seems  to  us  that  the  number  of  distinct 
species  has  been  overestimated  by  previous  writers,  and  thiit  the  geo- 
graphical range  of  each  one  is  much  wider  than  has  hitherto  been 
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geuer«illy  supposed.     The  si>edes  are  biglily  yalned  for  food,  tlie  flesh 
being  generally  pale  and  of  fine  flavor.     The  coloration  is  very  uni- 
form; bluish  olivaceous  above;   the  sides  and  below  silvery.     (zo/^/Jij, 
the  temples;  /'fli>o?,  angle.) 
This  genus  may  be  subdivided  as  follows: 

*  Lower  jaw  iucUuled ;  prcmaxillarit^s  broail,  placed  vertically  or  tlio  lower  odgo  tumod 

iuward. 

tGUl-rakera  sborf,  tliiclcish,  few  iu  number;  proorbit.il  broad,  wider  than  pupil; 

maxillary  short  and  rather  broad,  not  reacliiug  to  the  lino  of  the^  eye;  the 

small  supplemtuitary  bono  mostly  narrow  and  sharply  elliptical ;  moutli  very 

small  (PiiosoPii'M  Mihier) couesi,  wilUamHoni,  quadrilateraliSj  kennicoUL 

ttGill-raker:4  num;Toart,  loni^,  and  slender;  preorbital  long  and  narrow;  maxillary 
comparativelj'  lon^,  tho  supplemental  bono  ovate.     (CoREGOXUS.) 

t  Tongue  too:  bless,  or  nearly  so ;  back  elevated dn  pel  for  mis. 

tt  Tongue  with  about  three  series  of  small  teeth;  body  elongate,  compressed. 

labradoricu^. 

tU  Tongue  nearly  toothless ;  back  not  elevated hoyi, 

••  Lower  jaw  projecting ;  ])n'maxillaries  narrow,  placed  more  or  less  horizoutally. 

$  liody  elongate,  subfusiform;  scales  small,  uniform,  convex  behind  (Akgyko- 

S()M('8  Agassiz) merki,  artedif  nu/riplnnh. 

J^Body  short,  deep,  compressed,  shad-like;  curve  of  tho  back  similar  to  that 
of  the  bflly;  scales  largo,  larger  forwards,  rather  closely  imbiicated,  the 
posterior  margin  little  convex  (Allosomus  Jordan) iuUibee, 

•Lower  jaw  included;  premaxillaries  broad,  placed  vertically  or  turned  inward. 

t Gill-rakers  short,  thickish,  few  in  number;  preorbital  broad,  wider  than  pupil; 
maxillary  short  and  rather  bro.id,  not  reaching  to  the  line  of  the  eye;  the 
small  supxdemeutary  bone  mostly  narrow  and  shariily  ellix)tical ;  mouth  very 
small.    (Prosopium'*  Milner.) 

4§0*  C«  COUCSi  Milner. — Chief  Monniain  TThHe-ftHh, 

Head  narrowed  anteriorly,  the  snout  prolonged,  pig-like,  protruding 
beyo!id  the  mouth.  Maxillary  4  in  head,  barely  reaching  eye.  Sub- 
orbital and  supraorbital  wider  than  in  the  other  species.  Depth  4J-  in 
length;  length  of  head  about  the  same;  body  therefore  elongate,  not 
elev^ited  nor  much  <;ompressed.  D.  12;  A.  10;  scales  8-88-7.  Chief 
Mountain  Lake,  Montana,  a  tributary  of  tho  Siiskatchawan.  Very  close 
ta  the  next,  if  really  dillerent;  the  head  and  mouth  larger  in  the  single 
specimen  known. 

(Milner,  Kept.  U.  S.  Fish  Com.  1872-73,  83 :  Prosopifin  coueai  Milner,  in  Jordan,  Man. 
Vert.  cd.  2,  3v)2.) 

487«  €•  uriaiiamsoui  Girard.— iiOcA-^  Mountain  White-fish, 

Body  oblong,  rather  deeper  than  in  C.  quadrilateraliSj  but  little  com- 
pressed. Head  shortish,  conic,  the  iirofilo  more  abruptly  decurved 
than  in  tho  others.  Snout  comi)ressed  and  somewhat  pointed  at  tip, 
which  is  entirely  below  the  level  cf  the  eye.    IMaxillary  short  and  very 

•  Milner,  in  Jordan  Man.  Vert.  ed.  2,  'Aoi:  fype  ('.  quadrilateral  is  Rich.  {rrpoffuTTuov, 
a  mask ;  from  tho  broad  preorbital.) 
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broad,  reaching  just  about  to  the  anterior  margin  of  eye ;  therefore, 
apparently  longer  than  in  the  next,  owing  to  the  shortness  of  the  snout. 
Maxillary  contained  4  times  in  the  length  of  the  head ;  mandible  3  times. 
Mouth  inferior.  Eye  4^  in  head.  Adipose  tin  very  hirge,  extending 
behind  anal.  Depth  4^  in  length ;  head  4§.  D.  11-14;  A.  11;  scales 
8-74  to  88-7.  Gill-rakers  short  and  thick,  shorter  than  pupil ;  about 
16  below  the  angle.  Clear  streams  and  lakes  from  the  Kocky  Mount- 
ains to  the  Pa<5ific;  abundant  in  the  Sierra  Nevada.  An  excellent 
food- fish;  variable. 

(Giranl,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  133;  Guiitlier,  vi,  187.) 

48S.  €•  qnadrjlateralis  Richardson. — Pilot-fish;   Mcnomonee  White-fish f-  Shad 
Waiter;  Itoand-fish. 

Body  elongate,  not  elevated  nor  much  compressed,  the  back  rather 
broad,  the  form  more  terete  than  in  any  of  the  other  species.  jMouth 
very  small  and  narrow,  inferior,  the  broad  maxillary  not  reaching  to 
opposite  the  eye,  5J  in  head.  Head  long,  the  snout  compressed  and 
bluntly  pointed,  its  tip  not  below  level  of  eye;  profile  not  strongly  de- 
curved.  Preorbital  wider  than  pupil.  Mandible  originating  under  mid- 
dle of  eye,  3;^  in  head.  Adipose  fin  small.  Gill-rakers  short  and  stoutish, 
but  rather  longer  than  in  C,  tcilUamsonL  Head  5  in  length;  depth  42. 
D.  11;  A.  10;  scales  0-80  to  90-8.  Color  dark  blnish  above,  silvery 
below.  Lakes  of  New  Ilanipshire,  Upper  Great  Lakes,  northwestward 
to  Alaska;  abundant  in  cold,  deep  waters. 

( Richard s(»n,  Frauklin's  Jouni.  1823,714;  Giintlier,  vi,  17(5:  Coregonus  voroc-angUcB 
Proscott,  Amer.  Joiirii.  Sci.  Arts  xi,  342,  hioii  Coregonus  novw-angliw  Giiutlier,  vi,  IbO.) 

4S9.  €•  kennicotti  Milnor,  MSS.  f*p.  nov. 

Body  oblong,  elliptical,  the  ba<jk  not  greatly  elevated.  Head  very 
short  and  deep,  the  snout  bluntly  deeurved  and  not  projecting,  the 
depth  of  the  head  at  the  nape  greater  than  the  distance  from  the  end  of 
the  snout  to  the  opercular  margin.  Mouth  not  inferior,  the  jaws  almost 
equal;  maxillary  extremely  short  and  broad,  not  quite  reaching  to  the 
eye,  its  length  5J  in  head,  its  supplemental  bone  broad-ovate,  broader 
than  in  clupeiformis.  Gill  rakers  as  in  C  quadrilaterallft.  Preorbital 
rather  broiul.  Color  pale,  as  in  clupelformis.  Head  5J  in  length.  I). 
11 ;  A.  13 ;  scales  10-00-10.  Types  Nos.  8071  and  OGOO  of  the  United 
States  National  Museum  from  Fort  Good  Hope,  British  America,  and 
Yucon  Eiver,  Alaska,  respectively.  A  strongly  marked  species,  well 
distinguished  among  the  American  forms  by  the  very  obtuse  head,  but 
perhaps  identical  with  some  Siberian  species. 


46.    SALMONIDiE — COBEGONUS.  299 

tf  Gill-rakors  nnmoroaB,  long  and  slcuder;  preorbital long  and  narrow;  mamillaries 
comparatively  long ;  tho  snpplemontxil  bono  ovato,  rather  broad.    ( Coregonua. ) 
t  Tongue  toothless,  or  nearly  so;  back  elevated. 

400.  C«  clapelforBiii8  (Mitch.)  Milner. — Common  WhiU-JUh, 

Body  obloug,  comi)ressed,  always  more  or  less  elevated,  aud  becoming 
notably  so  lu  the  adult.  Head  comparatively  small  and  short,  the  snout 
bliiiitish,  obliquely  truncated  5  •  tip  of  snout  on  level  of  lower  edge  of 
pux)il;  width  of  preorbital  less  than  half  that  of  pupil.  Maxillary 
reaching  piwt  front  of  orbit,  about  4  in  head.  E^'e  large,  4-5  in  head. 
Gill-rakers  moderate,  §  diameter  of  eye,  about  20  below  the  angle. 
Color  olivaceous  above;  sides  white,  but  not  silvery;  lower  fins  some- 
times  dusky.  He<id  5;  depth  3-4.  D.  11;  A.  11;  scales  8-74-0,  L.  20 
inches.  Great  Lakes  and  northward ;  the  best  known  and  most  highly 
valued  of  the  American  white-fishes.  This  species,  like  others  of  wide 
distribution,  is  subject  to  considerable  variations,  dependent  on  food, 
waters,  etc.    Feeds  on  miuute  organisms. 

(Salmo  clupeiformis  Mitchill,  Amer.  Month.  Mag.  ii,  ^l,  1818:  Coregonua  alhuB  Le 
Suenr,  Journ.  Acad.  Nat.  Sci.  Phila.  i,  231,  1818 :  Coregonua  albus  Gliuth«»r,  vi,  184,  and 
of  authors  generally:  Corejonua  richardaoni  Giluther,  vi,  185:  Coregonus  aapitliHitimua 
GUnther,  vi,  183 :  Coregonun  lat'wr  Gunther,  vi,  186 :  Coregonus  oisego,  the  "  Otsego  Lake 
Batts",  DeWitt  Clinton  Med.  &  Phil.  Register,  iii,  188.) 

tt  Tongue  with  about  three  series  of  small  teeth;  body  elongate,  compressed. 

491.  €•  labradoricas  Righ.— <<  Whiting";  Musquaw  River  White  fiah. 

Body  rather  elongate,  compressed,  the  back  not  elevated.  Head 
rather  long  and  slender,  compress  3d.  Mouth  rather  small,  the  jaws 
equal,  the  maxillary  reaching  to  the  front  of  the  pupil.  Maxillary 
bone  broad,  rather  short,  its  supplementary  piece  ovate.  Mandible 
reaching  middle  of  eye.  Eye  large,  4|  in  head.  Supraorbital  bone 
narrow.  Gill-rakers  rather  long.  Bluish  black  above,  silvery  below; 
scales  with  dark  punctulations ;  fins  all  dusky.  Dorsal  fin  high  in 
front,  the  last  rays  short.  nead4§j  depth  4.^.  D.  11;  A.  11;  scales 
9-80-8.  L.  12  inches.  Greut  Lake  region  to  the  lakes  of  the  Adi- 
rondacks  and  White  Mountains^  and  northeastward;  generally  abun* 
daut  in  cold,  clear  lakes. 

(Ri.hardson,  Faunj^  Bor.-Amer.  iii,  20o,  183G;  Giinther,  vi,  176:  Coregonus  neohan* 
tonienais  Prescott,  Auier.  Jonm.  Soi.  Arts,  xi,  34*J,  1851.) 

lU  Tongne  nearlj-  toothless ;  back  not  elevated. 

492.  C«  hoyi  (Gill)  Jordan. — Lake  Moon-eye;  Cisco  of  Lake  Michigan, 

Body  rather  elongate,  compressed,  the  back  somewhat  elevated. 
Head  rather  long,  in  form  mtermediate  between  Coregonm  and  Argyro- 


300     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICnTUYOLOGY — IV. 

somus.  Mouth  rather  lar^^e,  terminal,  the  lower  jaw  evideutly  shorter 
than  upper,  even  wiieu  the  mouth  is  open;  tii>  of  muzzle  rather  bhiutly 
truncate;  maxillary  reaching  to  opposite  middle  of  pupil,  about  3  in 
head;  mandible  extending  to  posterior  margin  of  pupil.  Supraorbital 
and  preorbital  narrow.  E3'e  very  large,  3 J  in  head.  Tongue  with 
traces  of  teeth.  Gill-rakers  slender,  about  25  below  the  angle,  rather 
long,  nearly  as  long  as  eye.  Pseudobranchije  very  large.  Fins  low; 
free  margin  of  dorsal  very  oblique.  Color  bluish  above,  sides  and  be- 
low rich  silvery,  brighter  than  in  any  other  of  our  Corvgoni^  much  as  in 
Hyodon  and  Albula.  Lateral  line  almost  straight.  Head  4J;  depth  4iJ. 
D.  10;  A.  10;  scales  7-75-7.  L.  12  inches.  Deep  waters  of  Lake  Mitih- 
igan,  Lake  Ontario,  and  neighboring  lakes;  the  smallest  and  hand- 
somest of  our  Coregoni.  It  is  intermediate  in  its  relations  between  the 
typical  Coregoni  and  ArgyroHomiis. 

{Arg>jro)iomuH  hof/i  (GiU,  MSS.)  Milner,  Ropt.  U.  8.  Fish  Com.  1872-73,  86,  1874; 
Jurdaii,  Miui.  Vert.  cd.  iJ,  275.) 

••Lower  jaw  projeetinj;;  premaxillaries  narrow,  placed  more  or  leas  horizoiitaUy. 
$  Ijudy  elou^ate,  siibtudiforin;  scales  small,  imiibrui,  convex  behind.     (ArgyrO' 
8omu9  Agassiz.*) 

493.  €.  merkl  Othr. 

Steel-bluish  above,  with  many  dark  i>oints ;  belly  white ;  dorsal  and 
caudal  mostli'  blackish;  pectorals  and  ventrals  tipi)ed  with  black;  eye 
blackish,  the  iris  silvery.  Body  rather  elongate,  compressed.  Form 
of  nioutli  as  in  C  artediy  the  lower  jaw  considerably  projecting;  max- 
illary broad,  with  rather  broad  supplemental  bone,  three  times  as  long 
as  wide,  extending  to  middle  of  the  very  large  eye,  its  length  3  in  head; 
preorbital  extremely  narrow.  Length  of  mandible  somewhat  more  than 
least  depth  of  tail.  Teeth  none,  or  reduced  to  minute  asperities  on 
the  tongue.  Gill-rakers  numerous,  very  long  and  slender.  Dorsal 
very  high,  much  higher  than  long,  its  last  rays  rapidly  shortened,  the 
first  rays  twice  the  length  of  base  of  tin;  insertion  of  dorsal  midway 
between  snout  and  middle  of  adipose  fin.  Caudal  large,  well  forked; 
anal  small;  ventral  inserted  under  middle  of  dorsal,  very  long,  J  length 
of  head;  pectoral  the  same  length.  Scales  as  in  C.  arfedi.  Ilead  5; 
depth  53.  Eye  3  in  head.  D.  11;  A.  14;  V.ll;  seales  7-80-8.  Behr- 
ing's  Sea  to  the  north  shore  of  Siberia,  ascending  rivers ;  lately  obtained 
by  Dr.  Bean  in  Alaska. 

(Salmo  cUiiteoidcs  Pallas,  Zoogr.  Koss.  Asiat.  iii,  410;  not  Coregonus  clujxvides  La- 
cdpcde;  Giiuther,  vi,  VJo.) 


•Af^assiz,   Lake  Sai>erior,   150,  I>;»9 :    tj^po   Coregonua  clupci/onnin  DeKay,   not  of 
Mit«hill,  =  Core^oiiii«  artedi  Lc  Sueur,    {apyvpo?,  silver;  Coj^ia^  body.) 
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491*  C»  aTtedl  Lc  Sueur. — Lalcc  Uerring;  Cisco;  Michifjan  Ucrring. 

Body  elongate,  compressed,  not  elevated.  TTead  compressed,  rather 
pointed.  Mouth  rather  large,  the  maxilLary  reaching  about  to  the 
middle  of  the  pupil,  about  3J  in  head;  the  mandible  2^  in  head.  Pro- 
orbital  bone  long  and  slender;  suborbital  broad ;  supraorbital  nearly 
as  long  as  eye,  about  4  times  as  long  as  broad.  Eye  4-5  in  head. 
Gill-rakers  very  long  and  slender,  as  in  Chipea^  as  long  as  eye,  25-30 
below  the  angle.  Bluish  black  or  greenish  above;  sides  silvery;  scales 
with  dark  specks.  Fins  mostly  pale,  the  lower  dusky  tinged.  Ilead 
4.J ;  depth  4A.  D.  10 ;  A.  12 ;  scales  8-75  to  90-7.  L.  12  inches.  Great 
Lakes  and  northward  to  Alaska  and  Labrador;  very  abundant,  usually 
frequenting  shallow  waters.  In  numerous  small  lakes  in  Indiana  and 
Wisconsin  (Geneva,  Tippecanoe,  Oconomowoc,  etc.)  is  the  modified  var. 
sisco  {Ar(jyroHomu8  sisco  Jordan,  Araer.  Nat.  1875,  136),  which  lives  in 
the  deep  waters,  coming  into  shallower  waters  to  spawn  in  December. 

(CorfgonusartcdiLiO  Sueur,  Joum.  Acad.  Nat.  Sci.  PUila.  i,231, 1818:  Coregonns  chipei- 
formiH  Gunlhcr,  vi,  19-^,  and  of  nearly  all  authors,  but  not  Sahno  chtpeiformis  of  Mit<jU- 
ill:  Salmo  {Cortgonus)  harengus  Ricliarclson,  Fauna  Bor.-Arn«^r.  iii,  210:  Sahno  {Corrgo^ 
nus)  luddus  Richardson,  Fauna  Bor.-Amer.  iii,  207:  Coregonus  lucidus  Giinther,  vi,  198: 
Caregonits  harengua  OiiuilieT,  vi,  IDD.) 

495.  €•  nigrripinnis  (Gill)  Jor. — Blue-fin;  Black-fin, 

Body  stout,  fusiform,  compressed.  Ilead  stout.  Mouth  large,  the 
lower  jaw  projecting.  Eye  rather  large,  longer  than  snout,  about  4 
in  head.  Teeth  very  minute,  but  appreciable  on  premaxillaries  and 
tongue.  Gillrakers  very  numerous,  long  and  slender.  Color  dark 
bluish  above;  sides  silver^',  with  dark  punctulations;  fins  all  blue- 
black.  Head  4J;  depth  SJ.  D.  10;  A.  12;  scales  9-88-7.  L.  18 
inches.  Deep  waters  of  Lake  Michigan;  locally  abundant.  Larger 
than  most  of  the  other  CoregonL    Known  at  once  by  the  black  fins. 

{ArgyroHomus  nigriplnnis  (Gill,  MSS.)  Milner,  Rept.  U.  S.  Fish  Com.  1972-70,  87, 
1875;  Jordan,  Man.  Vort.  275.) 

J$  Body  short,  deep,  compressed,  shad-liko;  curve  of  the  hack  similar  to  that  of  the 
belly;  scales  large,  notably  hirpjer  forwards,  rather  closely  imbricated,  the 
posterior  margin  little  convex.     (Allosomus  Jordan.*) 

406.  C.  tulUhce  mL'h.—TiiinjHe;  ''Mongrel  White  rifih\ 

Body  short,  deep,  compressed,  shad-like,  the  dorsal  and  ventral 
curves  similar.  Caudal  peduncle  short  and  deep.  Head  conic,  com- 
l>res8ed,  much  as  in  C.  nigripinnis.    Mouth  large,  the  maxillary  as  long 

•Jordan,  Man.  Vert.  cd.  2,  1878,  331:  type  Coregonm  tuUibce  Rich.  (cLlAo?,  other, 
diflcrent;  dio/ta,  body.) 


]L_    - 
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as  the  eye,  extending  past  the  front  of  the  pupil,  its  supplemental  bone 
narrowly  ovate,  with  prolonged  roint;  jaws  equal  when  closed.  Eyo 
large,  as  long  as  snout,  4 J  in  head.  Preorbital  narrow;  supraorbital 
elongate,  rectangular.  Scales  anteriorly  considerably  enlarged,  their 
diameter  half  larger  than  the  diameter  of  those  on  the  caudal  peduncle. 
Color  bluish  above;  sides  white,  punctate  with  fine  dots;  each  scale 
with  a  silvery  area,  these  forming  a  series  of  distinct  longitudinal 
stripes.  Head  4;  depth  3.  D.  11;  A.  11;  scales  8-74-7.  L.  18  inches. 
Great  Lakes  and  northward.    A  handsome  and  well-marked  species. 

(Salmo  (Coregonus)  tuUibee  Rich.  Fauna  Bor.-Amer.  iii,  201,  183G;  GUntlier,  vi,  199: 
Argyrosomus  tullibtc  Jordan,  Man.  Vert.  361.) 

147.~THTIIIAU.US  Cuvior. 
Oraylings. 

(CuYier,  Rdgne  Anim.  ed.  2,  ii,  1829:  type  Salmo  thymalluB  L.) 

Body  oblong,  compressed,  little  elevated.  Head  rather  short.  Mouth 
moderate,  terminal,  the  short  maxUlary  extending  past  the  middle  of  the 
large  eye,  but  not  to  its  posterior  margin.  Teeth  slender  and  sparse  on 
the  maxillaries,  premaxillaries,  and  lower  jaw;  vomer  short,  with  a 
small  patch  of  teeth;  teeth  on  the  palatines;  tongue  toothless,  or 
nearly  so.  Gill-openings  wide.  Branchiostegals  7  or  8.  Gill-jakers 
short  and  rather  stiflF.  Suborbital  and  preorbital  bones  narrow. 
Scales  small  and  loose,  75-100  in  the  course  of  the  lateral  line.  Dorsal 
flu  very  long  and  high,  mostly  in  advance  of  the  ventrals,  of  about  20 
rays;  adipose  fin  small;  caudal  fin  forked;  anal  fin  small,  of  10-15 
rays.  Coloration  brilliant,  the  dorsal  with  red  or  blue  spots.  Pseu- 
dobranchi^  well  developed.  Air-bladder  very  large.  Pyloric  append- 
ages about  15.  Beautiful  fishes  of  the  fresh  waters  of  northern  regions. 
{OufiaUo^y  the  Greek  name  of  the  Grayling,  the  fish  having  the  odor  of 
thyme^ — Ot>no(;.) 

497*  T*  si^nifer  Richardson. — American  Grayling, 

Body  elongate,  compressed,  highest  under  the  anterior  portion  of  the 
dorsal.  Head  rather  short,  subconic,  compressed,  its  upper  outline  con- 
tinnous  with  anterior  curve  of  the  baek.  Mouth  moderate,  the  maxil- 
lary extending  to  below  the  middle  of  the  eye;  jaws  about  equal. 
Tongue,  in  the  young,  with  teeth  which  are  usually  absent  in  the  adult. 
Eye  quite  large,  about  3  in  head,  rather  longer  than  snout,  about  equal 
to  the  interorbital  space.    Scales  moderate,  easily  detaehed.    Lateral 
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line  nearly  straigbt.  A  small  bare  space  bebind  istbmus.  Dorsal  fin 
long  and  bigb,  its  length  rather  greater  than  the  depth  of  body,  its 
height  varying,  greatest  in  the  males;  adipose  fin  rather  small;  anal 
fin  small.  Gill-rakers  slender,  short,  about  11  below  the  angle.  Color- 
ation brilliant,  (in  var.  frico^or)  purplish  gray;  young  silvery;  sides  of 
head  with  bright  bluish  and  bronze  reflections;  sides  of  body  with 
small,  black,  irregular  spots,  most  numerous  posteriorly  in  young  speci- 
mens; ventral  fins  ornate,  dusky,  with  diagonal  rose-colored  lines;  dor- 
sal with  a  black  line  along  its  base,  then  a  rose-colored  one,  then  a 
blackish  one,  then  rose-colored,  blackish,  and  rose-colored,  the  last 
stripe  continued  as  a  row  of  spots ;  abo\  e  these  is  a  row  of  dusky-green 
spots,  then  a  row  of  minute  rose-colored  spots,  then  a  broad  dusky  area, 
the  middle  part  of  the  fin  tipped  with  rose;  anal  and  adipose  fins  dusky; 
central  rays  of  caudal  pink,  outer  rays  dusky.  Head  42;  depth  4g. 
D.  20;  A.  11;  scales  8-90-9.  L.  18  inches.  Korthem  Michigan  to 
Montana,  northward  to  Alaska  and  the  Arctic  Ocean;  abounding  in 
clear,  cold  streams  in  suitable  locations.  Professor  Milner  (Kept.  U.  S. 
Fish  Com.  1872-73,  740,  et  seq,)  recognizes  three  distinct  species,  which 
seem  to  us  rather  as  varieties  of  one  species.    These  are — 

Var.  siffnifer  Rich. 

From  British  America  and  Alaska..  Has  the  scales  smaller,  (Lat.  1. 
98),  the  maxillary  shorter,  and  the  head  rather  less  than  one-fifth  the 
length;  the  dorsal  rays  are  perhaps  more  numerous,  and  the  fin  in  the 
males  much  higher. 

(Coregonus  Hgnifer  Rich.  Franklin's  Joum.  1823,  711:  Salmo  (Thymallus)  signifer 
Rich.  Fauna  Bor.-Amer.  ill,  190;  GUnther,  vi,  202;  Milner,  Rept.  U.  S.  Fish  Com. 
1972r^3,  738.) 

Var.  tricolor  Cope. — Michigan  Grayling, 

From  various  streams  in  the  northern  part  of  the  southern  peninsula 
of  Michigan.  Has  a  longer  head  than  the  preceding,  forming  a  little 
more  than  one'fifth  the  length,  and  the  scales  larger,  90-92  in  the  lat- 
eral line. 

{Thymallas  tricolor  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,80:  Thymallus  tricolor 
GUnther,  vi,  201 :  Thymallus  tricolor  Milner,  Rept.  U.  S.  Fish.  Com.  1872-'73,  739,  and 
of  late  writers  on  angling  generally. ) 

Var.  montanus  Milner. — Montana  Grayling, 

From  the  headwaters  of  the  Missouri.  Similar  to  tricolor^  but  has  the 
body  deeper,  the  depth  being  about  4J  in  the  length. 

{Tkjfmalliu  montanu8  Milner,  Rept.  U.  S.  Fish  Com.  1872-73,  741, 1874.) 
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148.— STEi\ODUS  Richardson. 

Liconnus. 

(  Luclolrutta  GUntlier. ) 
(Richardson:  typo  Salmo  mackenzii  Rich.) 

Body  rather  elongate,  little  compressed.  Head  long,  the  cleft  of  the 
mouth  wide.  Maxillary  long,  broad,  lanceolate,  extending  far  backward, 
lower  jaw  i)rojecting  much  beyond  the  upper.  Dentition  very  feeble, 
the  teeth  extremely  small ;  maxillary  toothless;  vomer,  palatines,  and 
tongue  with  narrow  bands  of  minute  villiform  teeth.  Gill-rakers  rigid, 
awl-shaped,  rough  interiorly.  Branchiostegals  10.  Pyloric  coeca  iu 
great  number.  Dorsal  fin  moderate,  over  ventrals;  anal  rather  long; 
caudal  forked.  Scales  moderate.  Coloration  silvery.  Migratory  trout 
of  large  size,  inhabiting  the  streams  of  Arctic  America  and  Asia. 
{(TTi'yo^y  narrow;  ooohzj  tooth.) 

49§*  S.  mackenzii  Richardson. — Inconnu, 

Body  elongate,  subterete.  Head  long  and  compressed,  with  flattened 
vertex.  Eye  moderate.  Preopercle  much  curved.  Dorsal  fin  nearer 
caudal  than  snout.  Bluish  above;  sides  silvery,  as  in  the  CorefjonL 
Head  3.}.  B.  10;  D.  13;  A.  15;  scales  11-100-10.  Mackenzie's  Kiver 
and  its  tributaries, 

{Salmo  mickcnzii  Richardson,  Franklin's  Journ.  1823,  707 :  Lncioinitta  mackenziei 
GUnther,  vi,  161.) 

140.— ONCOBIIFNCIIUS  Sucklcy. 
Pacific  Salmons. 

(Snrkloy,  Ann.  Lye.  Nut.  Hist.  N.  Y.  1831,  312:  type  Salmo  scouleri  Rich.) 

Body  elongate,  sublusiform  or  compressed.  Mouth  wide,  the  maxil- 
lary long:,  lanceolate,  usually  extending  beyond  the  eye;  jaws  with 
moderate  teeth,  which  become  in  the  adult  male  enormously  enlarged 
in  front.  Vomer  long  and  narrow,  flat,  with  a  series  of  teeth  both  on  the 
head  and  the  shaft,  the  latter  series  comparatively  short  and  weak ; 
palatines  with  a  series  of  teeth;  tongue  with  a  marginsil  series  on  each 
side;  teeth  on  vomer  and  tongue  often  lost  with  age;  no  teeth  on  the 
hyoid  bone.  Branchiostegals  more  or  less  increased  in  number.  Scales 
moderate  or  small.  Dorsal  fin  moderate;  anal  fin  comparatively  elon- 
gate, of  14-20  rays.  Pyloric  appendages  in  increased  number.  Gill- 
rakers  rather  numerous.  Ova  large.  Sexual  peculiarities  very  strongly 
developed;  the  snout  in  the  adult  males  in  summer  and  fall  greatly 
distorted ;  the  premaxillaries  prolonged,  hooking  over  the  lower  jaw, 
which  in  turn  is  greatly  elongate  and  somewhat  hooked  at  tip;  the 
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teeth  on  these  bones  also  greatly  enlarged.  The  body  becomes  deep 
and  compressed ;  a  fleshy  hump  is  develo][>ed  before  the  dorsal  fin^  and 
the  scales  of  the  back  become  imbedded  in  the  flesh.  The  flesh,  which 
is  red  and  rich  in  spring,  becomes  dry  and  poor.  Salmon,  mostly  of 
large  size,  ascending  the  rivers  tributary  to  the  North  Pacific  in  North 
America  and  Asia,  spawning  in  the  fall.  Only  five  species  are  certainly 
known,  (^/'xo*:,  hook;  fioj^x^^}  snout.) 
The  species  may  be  divided  as  follows : 

*GiU-raker8  comparatively  short  and  few  (20  to  25  in  nnmber). 

a.  Scales  very  small,  more  than  200  in  a  longitudinal  series garhuscha* 

aa.  Scales  medium,  about  145  (138-155)  in  a  longitudinal  series;  pyloric  coeca  aboat 
150. 

5.  Anal  rays  13  or  14  ;  black  spots  small  or  obsolet<e. ;  B.  13-14 Iceta. 

bb.  Anal  rays  about  16;  back  and  upper  fins  with  black  spots;  B.  15-19.. cAonic&a. 
aaa.  Scales  comparatively  large,  about  130  (125-135)  in  a  longitudinal  series ;  pyloric 

•      coBca  50-80 . ki^uitk. 

**GiU-rakers  comparatively  long  and  numerous  (30-40  in  number);  scales  large;  lat. 
1.  about  130 mtrka, 

*  Gill-rakers  comparatively  short  and  few  (20-25  in  number). 
a.  Scales  very  small,  more  than  200  in  a  longitudinal  series. 

493*  O.  gorbascha  (Walb.)  Gill  &  Jordan.— Humpback  Salmon;  Haddo;  Holia; 
Gorbuscha;  Dog  Salmon  (Alaska). 

Color  bluish ;  sides  silvery ;  back  posteriorly^  adipose  fin^  and  tail 
with  numerous  black  spots  j  full  males  red,  more  or  less  blotched  with 
brownish.  Body  rather  slender,  in  the  female  plump  and  symmetrical, 
in  the  fall  males  very  thin  and  compressed,  with  the  fleshy  dorsal 
hump  much  developed  and  the  jaws  much  elongated,  strongly  hooked, 
and  with  extravagant  canines  in  front.  Ventral  appendage  half  the 
length  of  the  fin.  B.  11-12.  Gillrakers  13  +  15.  A.  (developed  rays) 
15;  D.  11;  scales  215  (210-240),  those  of  the  lateral  line  larger,  170. 
Pyloric  rioeca  very  slender,  about  180.  Weight  3-6  pounds.  Pacific 
coast  and  rivers  of  North  America  and  Asia  from  Oregon  northward ; 
not  rare;  occasionally  taken  in  the  Sacramento.  Known  at  once  by 
the  very  small  size  of  the  scales. 

(Salmo  gorbuscha  Walbaatn,  Artedi  Pise.  1792,  69:  Salmoprotetu  Pallas,  Zoogr.  Ross. 
Asiat.  iii,  376 :  Salmo  gibber  Bloch  <&  Scbneider,  409 :  OncorhynchuM  proieus  Gttnther,  vi, 
157 :  Salmo  proieus  Suckley,  Monogr.  Salmo,  97 ;  Jordan,  Proc.  U.  S.  Nat.  Mos.  i,  71, 
1878:  Salmo  scouleri  Rich.  Fauna  Bor.-Amer.  iii,  158.  Oncorhifnohus  800uleri  Gtinther, 
vi,158.) 

aa.  Scales  medium,  about  145  (138-155)  in  a  longitudinal  series;  pyloric  coeca  about  150. 
h.  Anal  rays  13  or  14 ;  black  spots  small  or  obsolete. 

MO.  O.  keta  (Walbaum)  Gill  &  Jordan.— 2>o^  Salmon;  Hay-Jco;  Le  Kai  Salmon. 

Dusky  above ^  sides  paler^  little  lustrous;  back  and  sides  with  no 
BulL  Nat  Ms.  No.  16 ^20 
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defined  spots,  bat  only  fine  specklings,  which  are  often  entirely  obso- 
lete; head  dusky,  scarcely  any  metallic  lustre  on  head  or  tail;  caudal 
dusky,  plain,  or  very  finely  maculate,  its  edge  usually  distinctly  black- 
ish; fins  all  mostly  blackish,  especially  in  males;  breeding  males  generally 
blackish  above,  with  sides  brick-red,  often  barred  or  mottled.  General 
form  of  the  Quinnat,  but  the  head  proportionately  longer,  more  depressed 
and  pike-like ;  the  preopercle  more  broadly  convex  behind,  and  the  max- 
illary extending  considerably  beyond  eye.  Gill-rakers  few,  coarse,  and 
stout,  as  in  the  Quinnat.  Accessory  i>ectoral  scale  short,  not  half  the 
length  of  fin.  Head  4;  depth  4.  D.  9;  A.  13-14;  scales  about  28-150- 
30;  B.  13  or  14,  rather  broad;  gill-rakers  9  +  15;  pyloric  coeca  140-185; 
weight  about  12  pounds.  San  Francisco  to  Kamtschatka,  ascending  all 
streams  in  the  fall,  and  spawning  at  no  great  distance  from  the  sea; 
abundant  in  Behring's  Straits.  At  the  time  of  its  run  the  malc^  of  this 
species  are  much  distorted  and  the  flesh  has  little  value. 

{Salmo  kela  vol  Kayko  Walbanm,  Artodi  Piso.,  171^,  72:  Salmo  keta  vel  Kayho  Bloch 
&  Schneider,  1801, 407:  Salmo  lagocephalua  Pallas,  Zoogr.  Boss.  Asiat.  iii,  372, 1811-'31 : 
SaJmo  canis  Suckley,  Aun.  Lye.  Nat.  Hist.  N.  Y.  1858,  9,  aud  Monogr.  Salmo,  101:  Oit- 
corhifnchus  lagocephalus  Giiuther,  yi,  161.) 

hb.  Anal  rays  about  16 ;  back  and  upper  fins  with  black  spots. 

501*  OaClionicba  (Walb.)  J.  &G. — Quinnat  Salmon;  King  Salmon;  Columlia  SaU 
mon;  Sacramento  Salmon ;  Chinnook Salmon ;  Tyee  Salmon;  Fall  Salmon  {male) ; 
Spring  Salm9n;  Winter  Salmon;  Saw-kwey;  Chouicha, 

Color  dusky  above,  often  tinged  with  olivaceous  or  bluish;  sides  and 
below  silvery;  head  dark  slaty,  usually  darker  than  the  body  and  little 
8i)otted;  back,  dorsal  fin,  and  tail  usually  profusely  covered  with  round 
black  spots  (these  are  sometimes  few,  but  very  rarely  altogether  want- 
ing) ;  sides  of  head  and  caudal  fin  with  a  peculiar  metallic  tin-colored 
lustre;  male,  about  the  spawning  season  (October)  blackish,  more  or 
less  tinged  or  blotched  with  dull  red.  Head  conic,  rather  pointed 
in  the  females  and  spring  males.  Maxillary  rather  slender,  the  small 
eye  behind  its  middle.  Teeth  small,  longer  on  sides  of  lower  jaw  than 
in  fix)nt;  vomerine  teeth  very  few  and  weak,  disappearing  in  the  males. 
In  the  males  in  late  summer  and  fall,  the  jaws  .become  elongate  and 
distorted)  and  the  anterior  teeth  much  enlarged,  as  in  the  related  spe- 
cies. The  body  then  becomes  deeper,  more  compressed,  and  arched 
at  the  shoulders,  and  the  color  nearly  black.  Preopercle  and  op- 
ercle  strongly  convex.  Body  comparatively  robust,  its  depth  greatest 
near  its  middle.  Yentrals  inserted  behind  middle  of  dorsal,  ventral 
appendage  half  the  length  of  the  fin ;  caudal,  as  usual  in  this  'genus, 
strongly  forked,  on  a  rather  slender  caudal  peduncle.    Flesh  red  and 
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rich  in  spring,  .becoming  paler  in  the  fall  as  tlie  spawning  season 
approaches.  Head  4 ;  depth  4.  B.  15-16  to  18-10,  the  nnmber  on  the 
two  sides  always  unlike.  D.  11 ;  A.  16.  Gill-rakers  usually  9  +  14 
(i.  e.y  9  above  the  angle  and  14  belaw).  Pyloric  ccBca  140-185.  Scales 
usually  27-146-29,  the  number  in  a  longitudinal  series  varying  from 
140-155,  and  in  California  specimens  occasionally  as  low  as  135.  Verte- 
bra 66.  L.  36  inches.  Usual  weight  in  the  Columbia  Eiver  22  pounds, 
elsewhere  16-18  pounds,  but  individuals  of  70-100  pounds  have  been 
taken.  Yentura  Eiver  to  Alaska  and  Northern  Chiua,  ascending  all 
large  streams;  especially  abundant  in  tbe  Columbia  and  Sacramento 
Eivers,  where  it  is  the  principal  salmon.  Upwards  of  30,000,000  pounds 
are  now  taken  yearly  in  the  Columbia  Eiver.  It  ascends  the  large 
streams  in  spring  and  summer,  moving  up,  without  feeding,  until  the 
spawning  season,  by  which  time  many  of  those  which  started  first  may 
have  travelled  more  than  a  thousand  miles.  After  spawning,  most  or 
all  of  those  which  have  reached  the  upper  waters  perish  from  ex- 
haustion. It  is  by  far  the  most  valuable  of  our  salmon.  It  has  lately 
been  introduced  into  many  eastern  streams. 

(Salmo  ishawytscha*  Walbaiim,  Artedi  Pise.  1792,  71 :  Salmo  ofientalU  PaUas,  Zoogr. 
Buss.  Asiat.  iii,  367,  1611-^31:  Salmo  quinnat  Rich.  Fauna  Bor.-Amer.  iii,  219,  and  of 
"writers  generally:  Oncorhynchua  quinnat  Giiuther,  vi,  158:  Oncorhynchus  orientals 
Gunther,  vi,  159 :  Oncorhynchus  quinnat  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  69 :  Fario 
argyreua  Girard,  Acad.  Nat.  Sci.  Plilla.  185G,  218:  Salmo  quinnaty  oan/Iu^ii'^ff,  and 
argyreuM  Snckley,  Monogr.  Salmo,  105, 109, 110:  Salmo  techawyischa  Bloch  &  Schneider, 
1801,407.) 

aaa.  Scales  comparatively  hirge,  about  130  (125-135)  in  a  longitudinal  series ;  pyloric 
C€Bca  50-80. 

502.  O.  kisatcli  (Walb.)  Jor.  <&  Gilb.— j^ifver  Salmon;  Kiautch;  Skowitz;  Hoopid 
Salmon  ;  Coho  Salmon  ;  Bielaya  liyha. 

Bluish  green;  sides  silvery,  with  dark  punctulations;  no  spots  except 
a  few  rather  obscure  on  top  of  head,  back,  dorsal  fin,  adipose  fin,  and 
the  rudimentary  upper  rays  of  the  caudal;  rest  of  the  caudal  fin  un- 
8X)otted;  x>ectorals  dusky  tinged;  anal  with  dusky  edging;  sides  of  head 
without  the  dark  coloration  seen  in  the  Quinnat ;  males  mostly  red  in 
fall,  and  with  the  usual  changes  of  form.  Body  rather  elongate,  com- 
pressed. Head  short,  exactly  conical,  terminating  in  a  bluntly  pointed 
snout,  which  is  longer  and  broader  than  the  lower  jaw.  Head  shorter 
than  in  a  young  Quinnat  of  the  same  size.  Interorbital  space  broad 
and  strongly  convex.  Opercle  and  preopercle  strongly  convex  behind ; 
the  preopercle  very  broad,  with  the  lower  limb  little  develoi)ed.    Cheeks 

*  A  barbarous  spelling  of  the  word  **chouicha"  which  we  have  thought  proper  to 
■implify. 
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broad.  Eye  quite  small,  much  smaller  than  in  young  Quiunat  of  tlie 
same  size.  Suborbital  very  narrow,  with  a  row  of  mucoas  pores  along 
its  surface.  Maxillary  slender  and  narrow,  but  extending  somewhat 
beyond  the  eye.  Teeth  very  few  and  small,  only  two  or  three  on  the 
vomer;  those  on  tongue  very  feeble.  Gill-rakers  10+13,  rather  long 
and  slender,  nearly  as  long  as  eye,  toothed.  Fins  small.  Pectorals 
and  ventrals  short,  the  ventral  appendage  three-fifths  the  length  of  the 
fin;  caudal  strongly  forked,  on  a  slender  peduncle.  Head  4;  depth  4. 
B.  13-14.  Pyloric  coeca  very  few  and  large,  63  (46-80) ;  scales  25-127- 
29.  D.  10;  A.  13-14  (developed  rays).  L.  15  inches.  Weight  3-8 
pounds.  A  small  salmon,  ascending  streams  in  the  fall  to  no  great  dis- 
tance.   Abundant  from  San  Francisco  northward. 

(Salmo  kisutch  "Wfilb&timy  Artedi  Piso.  179*2,  70:  Salmo  Icysutsch  Bloch  &  Schneider, 
1801,  407:  Salmo  aanguinolentua  PaUas,  Zoogr.  Ross.  Asiat.  iii,  379:  Oncorh^nchus  san- 

guinoJentus  GUntlier,  vi,  160:  OncrrkynchuB  lycaodan  Giinther,  vi,  155,  in  part:  Salmo 
scouhri  Suckley,  Monogr.  Salmo,  94 :  Salmo  tsHj^itch  Ricbaidson,  Fanna  Bor.-Amcr. 
iii,  2Z4,  18:^6:  Salmo  t9uppitch  Gttnther,  vi,  118  (not  of  Jordan,  Proc.  U.  S.  Nat.  Mns.  i, 
72 J 1878,= Salmo  purpuratus);  Oncorhynchua  t$uppitchf  Jordan,  Forest  and  Stream,  Sep- 
tember 10,  1880, 130.) 

**  Gill-rakers  comparatively  long  and  numerous  (30  to  40  in  number) ;  scales  large, 
in  about  130  series. 

503*  0«  nerka  (Wulbanm)  Gill  &,  Jordan. — Bluo-hadk  Salmon;  Bed-fish;  Frazer^s 
Biver  Salmon;  Sugk-eye  Salmon;  Kraanaya  Byba. 

Color  clear  bright  blue  above;  sides  silvery,  this  hue  overlying  the 
blue  of  the  back;  lower  fins  pale,  upper  dusky;  no  spots  anywhere  in 
adultB  in  spring;  the  young  with  obscure  black  sx>ots  above;  males 
deep  crimson  red  in  the  fall ;  the  fins  blackish,  the  caudal  then  often 
speckled  with  black;  young  bi^eeding  males  {^^ Kennerlyi^)  often  sharply 
spotted.  Body  elliptical,  rather  slender.  Head  short,  sharply  conic, 
pointed,  the  lower  jaw  included.  Maxillary  rather  thin  and  small,  ex- 
tending beyond  eye.  Teeth  all  quite  small,  most  of  them  freely  mova- 
ble; vomer  with  about  6  weak  teeth,  which  grow  larger  in  fall  males,  in- 
stead of  disappeariug.  Preopercle  very  wide  and  coDvex;  opercle  very 
short,  not  strongly  convex.  Preopercle  more  free  behind  than  in  0. 
ehouicha.  Ventral  scale  about  half  the  length  of  the  fin;  caudal  fin  nar- 
row, widely  forked;  anal  fin  long  and  low;  dorsal  low.  Flesh  deep  red. 
Males  becoming  extravagantly  hook-jawed  in  the  fall,  the  snout  being 
then  prolonged  and  much  raised  above  the  level  of  rest  of  head,  the 
lower  jaw  produced  to  meet  it.  Mandible  1^  in  head,  in  fall  males,  1$  in 
females;  snout  2|  in  head,  in  fall  males,  3^  in  females.  Head  4;  depth  4. 
Gill-rakers  as  long  as  eye,  more  numerous  than  in  any  other  of  our  sal- 
mon, usually  16-23.     B.  14-f  13.     D.  11  j  A.  14;  scales  20-133-20; 
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pyloric  ccBca  76-95.  VertebrcB  64.  L.  24  inches.  Weight  4  to  8  ponnds. 
Colombia  Eiver  to  Kamtschatka^  generally  abandant,  especially  north- 
ward }  ascending  streams  in  spring  to  great  distances,  and  often  £re- 
qaenting  mountain  lakes  in  fall,  spawning  in  their  small  tributaries;  one 
of  the  most  graceful  of  the  Salmonidce^  scarcely  inferior  to  the  Quinnat 
when  fresh,  but  the  flesh  more  watery  and  less  valuable  when  canned. 

{Salmo  nerha  Walbamn,  Artedi,  Pise.  1792, 71 :  Salmo  nerka  Bloch  &  Schneider,  1801, 
417:  Salmo  lycaodon  Pallas,  Zoogr.  Ross.  Asiat.  iii,  370:  Salmo  japonenHs  Pallas,  1.  o. : 
1  Salmo  dermatinus  and  coMuetus  Richardson,  Voyage  Herald,  Zool.  167,  168  (probably 
0.  keta):  <Sa{moj)auct^7i«  Richardson,  Fauna  Bor.-Amer.  iii,  222:  Onoorhynchua  lijcaodon 
pt.  and  O.  pauddena  Giinther,  vii,  155,  158:  Salmo  oooperi,  paucidena,  warreniy  and 
richardif  Snckley,  Monogr.  Salmo,  92,  et  seq,;  Jordan,  Man.  Vert.  357;  Jordan,  Proc. 
U.  S.  Nat.  Mus.  i,  71,  1878:  Salmo  kennerlyi  Snckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  vii, 
307, 1661,  and  Monogr.  Salmo,  145  (young  male  or  grilse,  in  breeding  season) :  Salmo 
kennerlyi  Giinther,  yi,  120:  Hypmfario  kennerlyi  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 
330:  Oncorhynchue  kennerlyi  Jordan,  Man.  Vert.  357,  and  in  Proc.  U.  S.  Nat.  Mus.  i, 
72, 1878:  f  Salmo  tapdismay  arabatsch,  and  melamplerus  Cuv.  &  VaL  xxi,  314-6.) 

150.— SAIjUIO  LinnsBus. 

Salmans, 

(Artedi;  Linnaeus,  Syst.  Nat. :  type  Salmo  solar  L.) 

Body  elongate,  somewhat  compressed.  Mouth  large;  jaws,  palatines, 
and  tongue  toothed,  as  in  related  genera;  vomer  flat,  its  shaft  not  de- 
pressed, a  few  teeth  on  the  chevron  of  the  vomer,  behind  which  is  a 
somewhat  irregular  single  or  double  series  of  teeth,  which  are  some- 
times deciduous  with  age.  Scales  large  or  small,  110-200  in  a  longitu- 
dinal series.  Dorsal  and  anal  fins  short,  of  about  11  rays  each;  caudal 
fin  truncate,  emarginate,  or  forked,  its  peduncle  comparatively  stout. 
Sexual  peculiarities  variously  developed ;  the  males  in  typical  species 
with  the  jaws  prolonged  and  the  front  teeth  enlarged,  the  lower  jaw 
being  hooked  upwards  at  the  end  and  the  upper  jaw  emarginate  or  per- 
forate. In  some  species  these  peculiarities  are  little  marked.  Species 
of  moderate  or  large  size,  black-spotted,  abounding  in  the  rivers  and 
lakes  of  Northern  America,  Asia,  and  Europe;  one  or  two  Atlantic 
BX>ecies  marine  and  anadromous.  The  non-migratory  species  (subgenus 
Fario)  are  in  both  continents  extremely  numerous,  closely  related,  and 
difficult  to  distinguish.  The  excessive  variations  in  color  and  form  have 
given  rise  to  a  host  of  nominal  species.  European  writers  have  de- 
scribed numerous  hybrids  among  the  various  species  of  SalmOj  real  and 
nominal,  found  in  their  waters;  as  also  among  the  various  European 
Cyprinidce.  We  have  thus  far  failed  to  find  the  slightest  evidence  of 
any  hybridism  either  among  our  American  Salmanidce  or  Cuprinidce^ 
in  a  state  of  nature.     Puzzling  aberrant  or  intermediate  specimens 
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certainly  occur,  but  such  are  not  necessarily  "hybrids."    {SalmOy  the 
Latin  name  of  8,  salar^  originally  from  saliOy  to  leap.) 

The  following  observations  on  the  species  of  trout  are  taken,  with 
some  slight  abridgment  and  alteration,  from  Dr.  GUuther's  account  of 
this  family  (Cat.  Fish.  Brit.  Mus.  vi) : 

There  is  uo  other  group  of  fishes  which  offers  so  many  difficulties  to  the  iohthyol- 
ogisty  with  regard  to  the  distiuctiou  of  the  species,  as  well  as  to  certain  points  in 
their  life  history,  as  this  genus.  *  *  •  The  almost  infinite  variations  of  these  fishes 
are  dependent  on  age,  sex,  and  sexual  development,  food,  and  the  properties  of  the 
water.  •  •  •  The  coloration  is,  first  of  all,  subject  to  variation,  and  consequently 
this  character  but  rarely  assists  in  distinguishing  a  species,  there  being  not  one  which 
would  show  in  aU  stages  the  same  kind  of  colorabiou.  The  young  in  all  the  species 
of  this  genus  are  barred,  and  this  is  so  constantly  the  case  that  it  may  be  used  as  a 
generic  or  even  as  a  family  character,  not  being  peculiar  to  Salmo  alone,  but  also  to 
Thymallus  and  probably  to  Coregonua,  The  number  of  bars  is  not  quite  constant,  but 
the  migratory  trout  have  two  (or  even  three)  more  than  the  river-trout.  When  the 
Salmones  have  passed  this  "  parr"  state,  the  coloration  becomes  much  diversified.  The 
males,  especially  during  and  immediately  after  the  spawning  tiny;,  are  more  in- 
tensely colored  and  variegated  than  the  females,  specimens  not  mature  retaining  a 
brighter  silvery  color,  and  "being  more  similar  to  the  female  fish.  Food  appears  to 
have  less  influence  on  the  coloration  of  the  outer  parts  than  on  that  of  the  flesh ; 
thus,  the  more  variegated  specimens  are  frequently  out  of  condition,  whilst  well-fed 
individuals,  with  pinkish  flesh,  are  of  more  unifonn  though  bright  colors.  •  •  ♦ 
The  water  has  a  marked  influence  on  the  colors.  Trout  with  intense  ocellated  spots 
are  generally  found  in  clear,  rapid  rivers  and  in  alpine  pools ;  in  the  large  lakes,  with 
pebbly  bottom,  the  fish  are  bright  silvery,  and  the  ocellated  spots  are  mixed  with  or 
replaced  by  X'^^^P^^d  black  spots ;  in  dark  holes,  or  lakes  with  peaty  bottom,  they 
often  assume  an  almost  uniform  blackish  coloration. 

The  brackish  or  salt  water  has  the  effect  of  giving  them  a  bright-silvery  coat, 
without  or  with  few  spots,  none  of  them  ocellated.  With  regard  to  size,  the  various 
species  do  not  present  an  equal  amount  of  variation.  Size  appears  to  depend  on  the 
abundance  of  the  food  and  the  extent  of  the  water.  Thus,  the  migratory  species 
do  not  apx>ear  to  vary  considerably  in  size,  because  they  find  the  same  conditions  in 
aU  the  localities  inhabited  by  them.  A  widely-spread  species,  however,  like  Salmo 
fario  (or  in  America,  Salmo  purpuralu8\  when  it  inhabits  a  small  mountain  pool,  with 
scanty  food,  never  attains  a  weight  of  ti  ounces,  while  in  a  large  lake  or  river,  where 
it  finds  an  abundance  of  food,  it  attains  to  a  weight  of  14  or  IG  po^inds.  Such  large 
river-trout  are  frequently  named  or  described  as  Salmon-trout,  BuU-trout,  Steel-heads, 
etc. 

The  proportions  of  the  various  parts  of  the  body  to  one  another  vary  exceedingly, 
in  the  same  species,  with  age,  sex,  and  condition. 

The  fins  vary  to  a  certain  degree.  The  variation  in  the  number  of  rays  in  any  one 
genus  (except  OncorhifnchuB)  is  inconsiderable,  and  of  no  value  for  specific  distinction. 
Although  some  species  appear  to  be  distinguished  by  a  comparatively  low  dorsal  and 
anal  fin,  yet  the  proportion  of  the  height  of  these  fins  to  their  length  is  a  rather  un- 
certain character.  In  most  of  the  species  the  fin-rays  are  longer  during  the  stages  of 
growth  or  development.  The  caudal  fin  especially  undergoes  changes  with  a^^e. 
Toung  specimens  of  all  species  have  this  fin  more  or  less  deeply  excised,  so  that  the 
young  of  a  species  which  has  the  caudal  omarginate  throughout  life  is  distin- 
guished by  a  deeper  incision  of  the  fin  from  the  young  of  a  species  which  has  it 
truncate  in  the  young  state.  The  individuals  of  the  same  species  do  not  all  attain 
to  maturity  at  the  same  size. 
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Fioallyy  to  complete  our  ounmeration  of  these  variable  characters,  we  must  mention 
that  in  old  males,  daring  and  after  the  spawning  season,  the  skin  on  the  back  becomes 
thickened  and  spongy,  so  that  the  scales  are  quite  invisible  or  hidden  in  the  skin. 

After  this  cursory  review  of  variable  characters,  we  pass  on  to  those  which  we  have 
found  to  be  constant  in  numbers  of  individuals,  and  in  which  it  is  difficult  to  perceive 
signs  of  modification  due  to  external  circumstances. 

Such  characters,  according  to  the  views  of  the  zoologists  of  the  present  age,  are 
sufficient  for  the  definition  of  species ;  at  all  events,  in  every  description  they  ought 
to  be  noticed,  and  the  confused  and  unsatisfactory  state  of  our  knowledge  of  Sal- 
monoids  is  chiefly  caused  by  authors  having  paid  attention  to  the  more  conspicuous 
but  unreliable  characters,  and  but  rarely  noted  one  of  those  which  are  enumerated 
here. 

1.  The  form  of  the  preoperculum  of  the  adult  fish. 

2.  The  width  and  strength  of  the  maxillary  of  the  adult  fish.  In  young  specimens 
and  in  females  the  maxillary  is  proportionately  shorter  than  in  the  adult. 

3.  The  size  of  the  teeth,  those  of  the  premaxillaries  excepted. 

4.  The  arrangement  and  permanence  of  the  vomerine  teeth. 

5.  The  development  or  absence  of  teeth  on  the  byoid  bone.  In  old  examples  these 
are  often  lost,  and  their  absence  in  a  species  usually  provided  with  them  is  not  un- 
common. 

6.  The  form  of  the  caudal  fin  in  specimens  of  a  given  size,  age,  or  sexual  develop- 
ment. 

7.  The  size^of  the  scales,  as  indicated  by  counting  the  number  of  transverse  rows 
above  the  lateral  line.  The  scales  of  the  lateral  line  are  always  more  or  less  enlarged 
or  irregular  and  the  number  of  scales  should  be  ascertained  higher  up ;  this  is  one  of 
the  most  constant  and  valuable  of  all  the  specific  characters. 

8.  A  great  development  of  the  pectoral  fins,  when  constant  in  a  number  of  speci- 
mens from  the  same  locality. 

9.  The  number  of  vertebras. 

10.  The  number  of  pyloric  coeca. 

11.  The  number  of  gill-rakers. 

The  species  may  be  divided  as  follows : 

'Marine  salmon,  anadromous,  with  the  vomerine  teeth  little  developed,  those  on  the 
shaft  of  the  bone  few  and  deciduous;  scales  large  (Lat.  1.  120) ;  caudal  well 
forked,  truncate  in  old  individuals;  no  hyoM  teeth;  sexual  difierences 
strong ;   breeding  males  with  the  lower  jaw  hooked  upwards,  the  upper 

jaw  emarginate  or  perforate  to  receive  its  tip  (Saxmo) salar. 

••  Biver  salmon,  not  anadromous,  with  the  vomerine  teeth  largely  developed,  those  on 
the  shaft  of  the  bone  numerous,  persistent,  in  one  zigzag  row  or  two  alter- 
nating rows;  sexual  differences  not  strongly  marked,  the  male  with  the 
premaxillaries  somewhat  enlarged.     (Fario  Valenciennes.) 
a.  Hyoid  bone  entirely  toothless. 

h.  Scaler  large,  120-150  in  a  longitudinal  series. 

0.  Caudal  fin  forked ^ irideu$, 

cc.  Caudal  fin  tnmcate gairdneri, 

bb.  Scales  small,  165-205  in  a  longitudinal  series. 

d.  Caudal  fin  truncate spilwiu. 

aa,  Hyoid  bone  with  a  narrow  band  of  small  teeth  (often  lost) ;  scales  small  (lat.  1. 
155  to  190) purpuratiu. 

'Marine  salmon,  anadromous,  with  the  vomerine  teeth  little  developed,  those  on  the 
shaft  of  the  bone  few  and  deciduous ;  scales  large  (Lat.  1. 120) ;  caudal  fin  well 
forked,  truncate  in  old  individuals ;  no  hyoid  teeth ;  sexual  differences  strong ; 
breeding  males  with  the  lower  jaw  hooked  upwards,  the  upper  jaw  emargi- 
nate or  perforate  to  receive  its  tip.    {Salmo.) 
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504«  8.  salar  LinnaBus. — Common  AtlanUo  Salmon* 

Body  moderately  elongate,  symmetrical,  not  greatly  comprebsed. 
Head  rather  low.  Mouth  moderate,  the  maxillary  reaching  just  past 
the  eye,  its  length  2^-3  in  head;  in  young  specimens  the  maxillary 
is  proportionately  shorter.  Preoperculum  with  a  distinct  lower  limb, 
the  angle  rounded.  Scales  comparatively  large,  rather  largest  pos- 
teriorly, silvery  and  well  imbricated  in  the  young,  becoming  imbed- 
ded in  adult  males.  Coloration  in  the  adult  brownish  above,  the  sides 
more  or  less  silvery,  with  numerous  black  spots  on  sides  of  head, 
on  body,  and  on  fins,  and  red  patches  along  the  sides  in  the  males ; 
young  specimens  (parrs)  with  about  11  dusky  cross-bars,  besides  black 
spots  and  red  patches,  the  color,  as  well  as  the  form  of  the  head 
and  body,  varying  much  with  age,  food,  and  condition ;  the  black  spots 
in  the  adult  often  X-shapcd  or  )0<shaped.  Head  4;  depth  4.  B.  11; 
D.  11;  A.  9;  scales  23-120-21;  vertebrae  60;  pyloric  coeca  about  65. 
Weight  15-40  pounds.  ITorth  Atlantic,  ascending  all  suitable  rivers 
in  Northern  Europe  and  the  region  nortli  of  Cape  Cod;  sometimes  per- 
manently land-locked  in  lakes,  where  its  habits  and  coloration  (but  no 
tangible  specific  characters)  change  somewhat,  when  it  becomes  (in 
America)  var.  sebago.  One  of  the  best  known  and  most  valued  of 
food-fishes. 

(Linnaeus,  Syst.  Nat. ;  Giinther,  vi,  11,  and  of  nearly  all  authors :  Salmo  gXoveri  Girard, 
Proc.  Acad.  Nat.  8ci.  Phila.  1854, 85 :  Salmo  sebago  Girard,  Proc.  Acad.  Nat.  Sci.  Phila. 
1853,  380;  Snckley,  Monogr.  Salmo,  143:  Salmo  aebngo  and  gloveri  GUuther,  vi,  153.) 

**  River  salmon,  not  anadromous,  with  the  vomerine  teeth  largely  developed,  thoso 

on  the  shaft  of  the  hone  numerous,  persistent,  in  one  zigzag  row  or 
two  altemaling  rows;  sexual  differences  not  strongly  marked,  the 
males  with  the  premaxillaries  somewhat  enlarged ;  flesh  often  pale. 
(Fario  Valenciennes'). 

a.  Hyoid  bone  entirely  toothless  (tongue  with  teeth  as  usual). 
b.  Scales  large,  in  120-150  series. 
0.  Caudal  fin  forked. 

505.  8.  irideus  Gibbons.— Ca7{/(>rjiui  Brook  Trout;  Bainbow  Trout, 

Body  comparatively  short  and  deep,  compressed,  varying  consider- 
ably,  and  much  more  elongate  in  the  males  than  in  the  females.  Head 
short,  convex,  obtusely  ridged  above.  Mouth  smaller  than  in  any 
other  species  of  the  genus,  the  rather  broad  maxillary  scarcely  reach- 
ing beyond  the  eye  except  in  old  males.  Eye  larger  than  in  our  other 
species,  5  in  head.    Vomerine  teeth  in  two  irregular  series.    Dorsal  flu 

•Valenciennes,  Hist.  Nat.  Poiss.  xxi,  227:  type  Fario  argenteua  Val.  (Farto,  a 
Latin  name  of  the  **  Salmon  Trout";  included  species  with  a  single  row  of  perma- 
nent teeth  on  the  vomer;  Salar,  Val.  L  c.  314,  included  those  with  two  rows,  a  dis- 
tinction of  no  importance.) 
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moderate;  caudal  fin  distinctly  thongh  not  strongly  forked,  more  deeply 
incised  than  in  any  other  of  our  species  of  Fario.  Scales  compraatively 
large.  Coloration  bluish  above,  the  sides  silvery;  everywhere  above 
X)rofusely  but  irregularly  spotted,  the  spots  extending  on  the  sides  and 
on  the  vertical  fins;  spots  on  caudal  small;  .belly  nearly  plain;  sea-run 
specimens  nearly  plain  silvery;  males  with  red  lateral  band  and  blotches. 
Head  4;  depth  3f .  D.  11 ;  A.  10;  scales  21-136-20,  varying  considerably, 
the  highest  number  noted  being  on  the  type  of  "jFario  newberrii^j  33-140- 
33.  L.  24  inches.  Weight  J  to  0  pounds.  Streams  west  of  the  Sierra 
Nevada,  from  near  the  Mexican  line  (Rio  San  Luis  Key)  to  Oregon;  very 
abundant,  and  subject  to  many  variations  in  size,  form,  and  color. 

(Gibbons,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  36;  GUnther,  vi,  119;  Buckley,  Mouogr. 
Salmo,  129;  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  75:  Fario  gairdneri  Girard,  U.  S.  Pao. 
R.  R.  Surv.  Fish,  x,  313  (not  Salriio  gairdneri  Rich.):  Fario  newherrii  Girard,  Proc. 
Acad.  Nat.  Sci.  Phila.  1858,  224:  Fario  clarkii,  Girard,  Proc.  Acad.  Nat.  Sci.  Phila. 
219  (not  8.  clarkii  Rich.):  Salmo  masoni  Suokley,  Monogr.  Sahno,  134.) 

oc.  Caudal  fin  truncate  (in  the  adult). 

ff06«  S.  galrdlneri  Rich. — Steel-head;  Hard-head;  Salmon  Trout, 

Body  rather  stout,  not  very  deep  mesially,  but  with  the  caudal  i)e- 
duncle  thick.  Head  comparatively  short  and  rather  slender,  in  the 
females  small,  in  the  males  the  jaws  more  or  less  prolonged ;  maxillary 
rather  narrow,  the  small  eye  nearly  above  its  middle;  lower  jaw  in- 
cluded; upper  jaw  in  males  emarginate  at  tip  and  at  junction  of  premax- 
illary.  Teeth  rather  small,  those  on  the  vomer  in  two  long,  alternating 
series,  which  are  about  as  long  as  the  palatine  series.  Preopercle 
rather  wide,  with  the  lower  limb  short;  opercle  moderate.  Gill-rakers 
short  and  thick,  84-12  (essentially  as  in  our. other  species  of  Fario). 
Ventral  appendage  not  half  the  length  of  the  fin.  Tail  wide,  squarely 
truncate  in  the  adult,  somewhat  emarginate  in  the  young.  Flesh  rather 
pale.  Bones  much  firmer  than  in  the  Oncorhynchi.  Color  blue  above; 
sides  silvery;  head,  back,  upper  fins,  and  tail  more  or  less  densely  cov- 
ered with  black  spots;  belly  usually  unspotted ;  males  with  colors  height- 
ened, the  back  greenish;  a  broad  flesh-colored  lateral  band,  deep  red 
on  the  opereles;  fins  not  red;  no  red  on  this  membrane  of  lower  jaw; 
B.  12-11;  D.  11;  A.  12;  scales  20-135-20;  pyloric  coBca  42;  vertebrae 
38  +  20.  L.  30  inches.  Sacramento  Eiver  and  northward.  A  large 
trout,  abounding  in  the  mouths  of  the  rivers,  reaching  a  weight  of  20 
I)ounds.  It  spawns  later  than  the  salmon,  and  is  found  in  the  rivers, 
spent,  at  the  time  of  the  spring  salmon  run.  It  is  then  nearly  useless 
as  food,  but  at  other  times  similar  in  quality  to  other  trout. 

(^  Salmo  mpkies  VITalbaum,  Artedi,  Pise.  1792,  59,  apparently  confused  with  S,  purpura 
tttu9:  f  Salmo  muUcUn  Blocb  &>  Schneider,  419:  Salmo  purpuratus  GUnther,  vi,  116:  Salmo 
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truncatus  Sncklcy,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1858,  3:  Sdlmo  gairdneri  Ricbardsony 
Faima  Bor.-Amer.  iii,  221:  Salmo  gairdneri  Suckley,  Monogr.  Salmo,  114:  Salmo  trun* 
oatu$  GUnther,  ▼!,  122:  Salmo  gairdneri  Gunther,  vl,  llrt.) 

bb.  Scales  small,  1G5-205  in  a  longitudinal  scries. 

d.  Caudal  fiu  truncato  or  double-rounded,  not  at  all  forked  in  tbe  adult. 

507*  S.  spllurus  Cope.— i?io  Grande  Trout, 

Body  elougate.  Head  lieavy,  but  proportioDately  short,  its  upper 
surface  considerably  decurved ;  interorbital  space  transversely  convex, 
obtusely  carinatedj  tbe  head  more  convex  than  in  any  other  of  our 
specie^s.  Mouth  very  large,  the  maxillary  reaching  far  past  the  eye. 
Teeth  on  vomer  in  two  distinct  series.  Dorsal  fin  low  in  front,  high 
behind,  the  last  ray  more  than  two-thirds  the  height  of  the  first^  last 
ray  of  the  anal  rather  long ;  caudal  with  its  middle  rays  about  as  long 
as  the  others.  Profusely  spotted;  back  and  sides  with  round  black 
spots,  the  spots  most  devoloi>ed  posteriorly,  few  on  the  head,  most  nu- 
merous on  the  caudal  and  adipose  fin ;  sides  with  pale  blotches.  Head 
3J;  depth  4.  D.  11;  A.  10;  scales  37-170-37.  L.  30  inches.  Upper 
Bio  Grande  and  Basin  of  Utah,  frequenting  mountain  streams. 

(Cope,  Hayden's  Geol.  Surv.  Mont.  1871,  470, 1872;  Jordan,  Proc.  U.  S.  Nat.  Mus.  i, 
74.) 

Var.  plenriticus  (Cope)  Jor. 

A  more  abundant  and  much  more  widely  distributed  form,  having 
the  head  and  mouth  equally  large,  but  the  top  of  the  head  less  convex, 
the  median  carina  being  more  marked,  especially  in  the  young.  The 
scales  are  definitely  smaller  (39-200-40)  and  the  coloration  is  rather 
darker.  This  form  abounds  in  all  suitable  streams  from  the  Rio 
Grande,  through  the  Basin  of  Utah.  Specimens  intermediate  between 
^lurus  and  pleuriticus  occur. 

{Salmo  pleuriticuB  Cope,  Hayden's  Geol.  Surv.  Mont.  1871,  471, 1872;  Jordan,  Proc. 
U.  S.  Nat.  Mus.  i,  74,  1678.) 

aa,  Hyoid  bone  with  a  narrow  band  of  small  teeth  (easily  scraped  off  and  very  often 
naturally  deciduous,  especially  in  old  examples). 

508*  8*  pnrpnratiis  Pallas. — Salmon  Trout  of  the  Columbia;  Yellowstone  Trout; 
ItocJcy  Mountain  Brook  Trout;  Lake  Trout, 

Body  moderately  elongate,  compressed.  Head  rather  short.  Mouth 
moderate,  the  maxillary  not  reaching  far  beyond  the  eye.  Vomeiine 
teeth  as  usual,  set  in  an  irregular  zigzag  series;  teeth  on  the  hyoid 
bone  normally  present,  but  often  obsolete,  especially  in  old  examples. 
Dorsal  fin  rather  low;  caudal  fin  slightly  forked,  less  so  than  in  irideus^ 
more  than  m  apilums  (the  caudal  more  forked  in  young  individuals 
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than  in  the  adult,  as  in  all  trout).  Scales  moderate,  varying;  to  rather 
small.  Back  and  caudal  peduncle  profusely  covered  with  rounded 
black  spots  of  varying  size;  doisal,  caudal,  and  adipose  fin  covered 
with  small  spots  about  as  large  as  the  nostril;  a  few  spots  on  the  head; 
belly  rarely  spotted ;  inner  edge  of  the  mandibles  below  with  a  red 
blotch;  sea-run  specimens  are  nearly  uniform  silvery;  males  with  a 
broad  lateral  band  and  patches  of  light  red;  extremely  variable  in  color 
and  form.  Head  4;  depth  4.  D.  10;  A.  10.  C<Bca43.  Scales  variable 
in  size,  33-150-30  to  39-170-30.  The  common  trout  of  the  Rocky  Mount- 
ains  and  Cascade  region,  abounding  in  all  the  streams  of  Alaska, 
Oregon,  and  Washington,  where  it  descends  to  salt  water,  and  reaches 
a  weight  of  20  pounds  (Columbia  Eiver,  Charles  J.  Smith);  also  in  the 
Yellowstone  region,  the  Upper  Missouri,  the  Upper  Rio  Grande,  Colo- 
rado, and  the  lakes  of  the  Great  Basin  of  Utah,  being  very  abundant 
in  Utah  Lake.  Xot  common  south  of  Mount  Shasta  in  California. 
This  species  is  api)arently  the  parent  stock,  from  which  our  other  black- 
spotted  trout  have  scarcely  yet  become  differentiated.  Considerable 
local  variations  occur,  especially  in  size,  coloration,  and  size  of  scales. 
The  red  blotches  on  the  lower  jaw  between  the  dentary  bones  and  the 
membrane  joining  them  is  very  constant  and  characteristic. 

(Salmo  purpuratus  Pallas^  Zuol.  Ross.  Asiat.,  iii,  374,  1811-31 :  Salmo  elarH  Rich. 
Faiiua  Bor.-Amcr.  iii,  2*24,  1833 :  Fario  stellatiut  Girard,  Proc.  Acad.  Nat.  Sci.  Phila. 
1856,219:  Salmo  brevicauda  Suckley,  Anu.  Lye.  Nat.  Hist.  N.  Y.  vii,  308,  1861:  Salmo 
gttUatiUf  gibhsif  and  brevicauda  GUnther,  vi,  117-120:  Salmo  clarki  Jordau,  Proc.  U.  8. 
Nat.  Mua.  i,  77 :  Salmo tsuppitch  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  72;  Fario auroraGiTord, 
Proc.  Acad.  Nat.  Sci.  Phila.  viii,  218,  1856 :  Salar  lewisi  Grd.  Proc.  Acad.  Nat.  Sci. 
Phila.  1856, 219 :  Salar  virginaiia  Girard,  1.  c.  220:  Salmo  carinatus  Cope,  Haydon's  Geol. 
Snrv.  Mont.  1871,  471-472:  Salmo  Utah  Snckley,  Mouogr.  Salmo,  136:  Salmo  aurora, 
letcisij  and  virginaiia  GUnther,  vi,  119-123.) 

Yar.  boa  vie  ri  Bend  ire. —  JFaha  Lake  Trout 

Similar  to  S.  purpuratus^  but  with  dark  spots  only  on  the  dorsal,  cau- 
dal, and  adipose  fin,  and  on  the  tail  behind  front  of  anal,  where  the 
spots  are  very  profuse,  smaller  than  pupil.    Anterior  regions  dusky 

bluish,  not  silvery;  red  blotch  on  inner  edges  of  dentary  bones  below 
very  conspicuous.    Head  shorter  and  deeper  than  in  purpurattiSy  the 

snout  shorter  and  blunter,  not  longer  than  eye,  which  is  4  in  head. 

Opercle  and  preopercle  less  convex  than  in  purpuratus.    Maxillary  ^J- 

in  head.    Caudal  moderately  forked.    Dead  4 ;  depth  4§.    D.  10;  A.  11; 

B.  12;  Lat.  1. 175.    Size  small.    A  singularly  colored  local  variety,  found 

in  Waha  Lake,  Washington  Territory,  a  mountain  lake  without  outlet. 

{Salmo  bourieri  Bendire,  MSS.) 
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Yar.  miowmkwM  (Cope)  J.  Sl  O. 

Body  short  and  stoat.  Head  large  and  wide,  above  broad  and  flat, 
without  keel,  with  wide  mandible  and  month,  the  end  of  the  maxillary 
extending  half  the  diameter  of  the  eye  beyond  the  orbit  Eye  4%  in  head. 
Maxillary  bone  of  nearly  nniform  width.  Candal  fin  truncate.  Greu- 
eral  coloration  of  8.  spilurusj  the  black  spots  most  numerous  posteri- 
orly. Head  4^;  depth  4^.  D.  12;  A.  10;  scales  42  above  lateral  line, 
which  probably  contains  about  200  scales.  L.  24  inches.  Kansas  Biver 
to  Upper  Missouri.  {Cope.)  Like  S.  spilurus  in  its  large  mouth  and 
very  small  scales,  but  differing  in  the  presence  of  hyoid  teeth  and  in  the 
broad,  flat  head.  We  have  seen  only  the  head  of  an  old  male  of  this 
form,  but  think  it  will  prove  to  be  a  variety  of  8.  purpurattis. 

(SalfM  8tomia»  Cope,  Hayden's  Gool.  Surv.  Wyom.  1870,433,  1872:  Salmo  stomia*  Jor- 
dan, Hayden's  Geol.  Surv.  Terr.  1878, 795.) 

Yar.  liensliaivi  Gill  <&  Jordan.— Zailw  Tdhoe  Trout;  Silver  Trout;  Black  Trout. 

Body  elongate,  not  greatly  compressed.  Head  comparatively  slender 
and  long-acuminate,  its  upper  surface  very  slightly  carinated ;  muzzle 
somewhat  pointed,  but  bluntish  at  the  tip;  head  nqt  convex  above; 
maxillary  rather  short,  about  as  in  purpuratus.  not  reaching  much  be- 
yond the  eye.  Vomerine  teeth  as  usual ;  a  small,  rather  nairow,  but 
usually  distinct  patch  on  the  hyoid  bone.  Dorsal  fin  small ;  caudal  fin 
short,  rather  strongly  forked.  Scales  medium.  Coloration  dark,  the 
sides  silvery ;  back  about  equally  spotted  before  and  behind ;  sides  with 
rather  distant  spots;  belly  generally  si)otted;  head  spotted  even  to  the 
snout;  dorsal  and  caudal  also  spotted.  Head  3J;  depth  4.  D.  11;  A. 
12;  scales  27-160-27  to  37-184-37;  ccBca  50-60.  L.  18  inches  or  more, 
usually  weighing  5  or  6  pounds,  but  occasionally  25-30.  Lake  Tahoe, 
Pyramid  Lake,  and  streams  of  the  Sierra  Nevada.  Evidently  a  variety 
of  8abno  purpuratuSj  but  with  a  longer  and  more  conical  head.  A  fine 
trout,  now  common  in  the  San  Francisco  markets. 

{Salmo  henshaud  Gill  &  Jordan,  Man.  Vert.  ed.  2,  358:  Salmo  kenihawi  and  Salmo 
tiuppitch  Jordan  &  Henshaw,  Ropt.  Chief  Eng.,  1878,  App.  NN,  196, 197,  plate:  Salmo 
kenahawi  Jordan,  Proc.  U.  Nat.  Mus.  i,  75,  1878.) 

151.— SALTEIillVUS  Bichardson. 

Charrs. 

(Baione  DeKay ;  Umhla  Rapp.) 
(Nilsson;  Bicbardson,  Fauna  Bor.-Amer.  iii,  170, 1833:  type  Salmo  salvelinua  L.) 

Body  moderately  elongate.  Mouth  large  or  small.  Teeth  of  jaws, 
palatines,  and  tongue  essentially  as  in  SalmOj  the  hyoid  patch  present 
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or  not.  Vomer  boat-sbaped,  the  shaft  much  depressed,  with  or  without 
raised  crest,  with  teeth  on  the  chevron'and  none  directly  on  the  shaft. 
Scales  V3ry  small,  in  200-250  rows.  Fins  moderate,  the  caudal  forked 
in  the  young,  truncate  in  some  species,  in  the  adult.  Sexual  peculiari- 
ties not  strongly  marked,  the  males  with  the  premaxillaries  enlarged 
and  a  fleshy  projection  at  the  tip  of  the  lower  jaw.  Coloration  dark, 
with  round  crimson  or  gray  spots,  and  the  lower  flns  sometimes  with 
marginal  bands  of  black,  reddish,  and  pale.  Species  numerous  in  the 
clear  streams  and  lakes  of  the  northern  parts  of  both  continents,  some- 
times descending  to  the  sea,  where  they  lose  their  variegated  colors  and 
become  nearly  plain  and  silvery.  The  members  of  this  genus  are  in 
general  the  smallest  and  handsomest  of  the  trout.  (SalvelinuSj  an  old 
name  of  the  charr;  allied  to  the  German  Sdlblingj  a  little  salmon.) 

*  Vomer  with  a  raised  crest  behind  the  cheyron,  free  from  the  shaft ;  the  crest  armed 
with  teeth;  hyoid  teeth  strong ;  lake  tront,  gray-spotted  {CriBtivomer*  Gill  & 
Jordan). 

^Of^m  S.  namaycnsb  (Walb.)6oode.— ifacA;mato  Trout;  Oreai  Lake  Drout;  Lange 
(  Vermont);  Togue  {Maine). 

Body  elongate,  covered  with  thin  skin,  there  being  no  special  devel- 
opment of  fatty  tissue.  Head  very  long,  its  upper  surface  flattened. 
Mouth  very  large,  the  maxillary  extending  much  beyond  the  eye,  the 
bead  and  jaws  proportionately  lengthened  and  pointed.  Teeth  very 
strong.  Caudal  fin  well  forked.  Adipose  fin  small.  General  colora- 
tion  dark  gray,  sometimes  pale,  sometimes  almost  black;  everywhere 
with  rounded  paler  spots,  which  are  often  reddish  tinged ;  head  usually 
vermiculate  above;  dorsal  and  caudal  reticulate  with  darker.  Eye 
arge,  4^  in  head.  Maxillary  nearly  half  the  length  of  the  head; 
interorbital  space  nearly  J.  Head  4^;  depth  4.  B.  11-12;  D.  11;  A. 
11 ;  Lat.  1.  185-205.  L.  36  inches.  Great  Lake  region  and  lakes  of 
Northern  New  York,  New  Hampshire,  and  Maine,  to  Montana  and 
northward;  very  abundant  in  the  larger  bodies  of  water;  varying  in 
form  and  color  in  the  different  lakes. 

{SaJmo  namaycush  Walb.  Artedi,  Pise.,  1792, 68:  8almo  namayoush  Gttntber,  \\,  123,  and 
of  aathors  generally :  Salmo  amethysHnue  Mitcbill,  Jonm.  Acad.  Nat.  Sci.  Pbila.  1818 
410:  Salmo  confinia  DeKay,  N.  Y.  Fauna,  Fisb.  1642,  238:  Salmo  adarondaoue  Norris: 
Salmo  toma  Hamlin :  Cristitomer  namaycush  Jordan,  Man.  Vert.,  ed.  2d,  359 :  Salmo 
9Ucawet  GUntber  vi,  123.) 

*  Jordan,  Man.  Vert.  ed.  2, 1878, 356 :  type  Salmo  namayoush  Walbaom.  (  Crista,  crest ; 
tom/STf  vomer.) 
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Var.  sfsGOivet  (Agassiz)  J.  &  G. — Siscowet  Salmon, 

Body  short  and  deep,  covered  with  tliick  skin,  there  being  an  exces- 
sive tendency  to  the  development  of  fatty  tissue.  Head  very  short  and 
deep,  its  upper  surface  broad  and  short,  covered  by  a  skin  so  thick  as 
to  completely  hide  the  bones;  no  distinct  median  carina.  Mouth  very 
large,  its  gape  narrower  than  in  S.  namaycush.  Teeth  weaker  than  in 
8.  namaycush;  supplemental  bone  also  shorter  and  broader.  Maxil- 
lary a  little  more  than  half  the  length  of  the  head.  Caudal  fin  well 
forked.  Scales  rather  small,  about  175  in  the  lateral  line.  Coloration 
as  in  S.  namaycmhj  but  usually  paler;  fin-rays  the  same.  Lake  Supe- 
rior; abundant,  but'  not  yet  found  elsewhere.  Very  close  to  the  preced- 
ing, but  differing  in  the  shoitness  and  breadth  of  the  bones  of  the  head 
and  in  the  extreme  fatness  of  the  flesh.  It  is  probably  a  local  variety 
rather  than  a  distinct  species. 

{Salmo  siscatoet  Agassiz,  Lake  Saperior,  1850,  333.) 

♦•  Vomer  withoat  raised  crest,  the  chevron  only  heing  toothed ;  red-spotted.    (Sal- 
relinua. ) 
a  Hyoid  bone  with  a  narrow  median  band  of  teeth  (sometimes  lost). 

fflO.  8.  OQUassa  (Grd.)  Gill  &  Jor. — Oquassa  Trout;  Blue-hack  Trout 

Body  elongate,  considerably  compressed,  less  elevated  than  in  the 
other  species  of  this  genus,  the  dorsal  outline  regularly  but  not 
strongly  curved.  Ilead  quite  small,  much  smaller  than  in  any  other 
of  our  trout,  its  upper  surface  flattish.  Mouth  quite  small,  the  maxil- 
lary short  and  moderately  broad,  scarcely  extending  to  the  posterior 
margin  of  the  eye.  Eye  large,  3^  in  head.  Jaws  about  equal.  Scales 
small,  those  along  the  lateral  line  somewhat  enlarged.  Pectoral  and 
ventral  fins  not  elongate;  caudal  fin  well  forked,  more  so  than  in  the 
other  species.  Preopercle  as  in  8.  foniinaliSj  but  the  lower  limb  more 
developed;  opercles  without  concentric  striae.  Coloration  dark  blue,  the 
red  spots  small  and  round,  much  smaller  than  the  pupil,  usually  confined 
to  the  sides  of  the  body ;  sides  with  traces  of  dark  bars ;  lower  fins  varie- 
gated, as  in  8.  fontinalu.  Head  5;  depth  5.  D.  10;  A.  9.  Lat  1.  230; 
gillrakers  about  6  + 11.  L.  12  inches.  Smallest  and  handsomest  of  our 
trout,  as  yet  known  only  from  the  Rangeley  Lakes,  in  Western  Maine. 

(Salmo  oquassa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 262:  Salmo  oquassa  GUuther, 
vi,  154;  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  81.) 

511.  S.  naresi  (Gilnther)  Bean. 

Greenish  above,  sides  silvery  or  deep  red,  with  very  small  red  spots, 
much  smaller  than  the  pupil ;  lower  fins  deep  red,  with  the  anterior 
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margins  yellowish  white.  Boily  long  and  slender;  head  rather  small^ 
the  snout  blunt;  mouth  not  large,  the  maxillary  reaching  posterior  mar- 
gin of  orbit  in  male  only ;  teeth  very  small ;  teeth  on  the  middle  line  of 
the  byoid  bone ;  angle  of  preopercle  much  rounded ;  gill-covers  without 
concentric  striae ;  pectoral  not  longer  than  the  head  without  snout ;  ven- 
trals  not  to  vent;  caudal  deeply  forked ;  scales  minute.  Head  4 J ;  depth 
5-C.  D.  11 ;  A.  9 ;  B.  11 ;  coeca  28-42 ;  vert.  C3.  L.  12  inches.  ( Gunther.) 
Lakes  of  Arctic  America,  Discovery  Bay,  and  Cumberland  Gulf. 

(Salmo  narc8n  Giintber,  Proc.  Zool.  Soc.  Loud.  1877,  476,  plate;  Bean,  Bull.  U.  8. 
Nat.  Mu8.  XV,  135.) 

512.  8.  arcturus  (Gthr.)  Gill  &  Jor. 

Dull  greenish,  silvery  or  reddish  below ;  lower  fins  yellowish ;  no  red 
spots  (on  specimens  seen).  Body  rather  elongate;  head  small,  the  snout 
very  obtuse ;  mouth  moderate,  the  maxillary  in  the  male  reaching  about 
to  posterior  margin  of  orbit ;  teeth  small ;  a  band  of  hyoid  teeth ;  pre- 
oi>ercle  with  a  distinct  lower  limb ;  pectoral  little  shorter  than  head, 
reaching  more  than  half  way  to  ventral.  Caudal  moderately  forked; 
scales  minute.  Head  4J;  depth  5;  D.  11;  A,  10;  B.  11;  cceca  31-44 
L.  12  inches.  Victoria  Lake  and  Floeberg  Beach,  Arctic  America,  the 
northernmost  Salmouoid  known.    {Gunther.) 

(Salmo  arcturua  GUntlier,  Proc.  Zool.  Soc.  Lond.  1677,  294,  plate.) 

518^  H.  malma  (Walb.)  J.  <&  G.—Dolly  Vardcn  Trout;  Bull  Trout;  Bedftpoitcd 
Trout;  Salmon  Trout;  Malina;  Golet, 

Body  stout,  the  back  somewhat  elevated,  deeper  and  less  compressed 
than  in  S.fontinaUs.  Head  large,  snout  broad,  flattened  above.  Mouth 
large,  the  maxillary  reaching  past  the  eye.  Eye  4.J  in  head.  Fins 
short;  the  caudal  fin  slightly  forked  or  almost  truncate;  adipose  fin 
usually  large;  in  large  specimens  its  length  is  twice  that  of  the  eye. 
General  color  olivaceous;  the  sides  with  round  red  spots  near  the  size 
of  the  eye,  the  back  commonly  with  smaller  pale  ones,  a  feature  of  color- 
ation which  distinguishes  this  species  at  once  from  the  others;  lower  fins 
colored  as  in  fontinalisy  dusky,  with  a  pale  stripe  in  front,  followed  by  a 
dark  one;  sea-run  specimens  silvery,  with  the  spots  fainter  obsolete;  fins 
and  back  without  dark  reticulations.  Gill-rakers  without  concentric 
striae.  Head  Sg;  depth  4.  D.  11;  A.  9;  scales  39-240-36;  pyloric 
cceca  large,  45-50;  gill-rakers  about  8+12  as  in  others.  L.  15  inches. 
Streams  west  of  the  Cascade  Eange,  from  Northern  California  to  Alaska 
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and  Kamtscbatka,  generally  abnndant  northward,  descending  to  the 
sea,  where  it  reaches  a  weight  of  abont  12  poands. 

(Salmo  malma  Walbaum  Artedi,  Pise.  1792,  66:  Salmo  callarioB  Pallas  Zoogr.  Roeso- 
Asiat.  iii,  353, 1811-31 :  Salmo  c^tllaHas  GUnther,  vi,  143:  Salmo  Bpectabilvi  Girard,  Proo. 
Acad.  Nat.  Sci.  Phila.  1H56,  218:  Salmo  parkei  Siickley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861, 
309:  Salmo  camphcUi  Suckloy,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861, 313:  Salmo  parkiiy  lordii^ 
and  oampbellii  Gttntber,  vi,  121,  148,  149:  Sahelinis  9pectabiliM  Jordan,  Proc.  U.  S.  Nat. 
Mas.  i,  7\f,  1878:  Salmo  tudes  Cope,  Proe.  Amer.  Pbil.  Soe.  Phila.  1873:  Salmo  hairdii 
Buckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1831,  309:  Salmo  bairdii  Gttnther,  vi,  121;  Salvih 
linus  bairdi  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  82.) 

aa.  Hyoid  teeth  wanting. 

514.  8.  fontinalis  (Mitch.)  Gill  &  Jor.^Brook  Trout;  Speckled  Trout. 

Body  oblong  or  elongate,  moderately  compressed,  not  much  elevated. 
Head  large,  but  not  very  long,  the  snout  bluntish,  the  interorbital  space 
rather  broad.  Mouth  large,  the  maxillary  reaching  more  or  less  beyond 
the  eye.  ^  Eye  large,  usually  somewhat  above  the  line  of  the  axis  of  the 
body.  Caudal  fin  slightly  lunate  in  the  adult,  foiked  in  the  young; 
adipose  fin  small;  pectoral  and  ventral  fins  not  especially  elongate. 
Bed  spots  on  the  sides,  rather  smaller  than  the  pupil;  back  mostly 
without  spots,  more  or  less  barred  or  mottled  with  dark  olive  or  black ; 
dorsal  and  caudal  fins  mottled  or  barred  with  darker;  lower  fins  dusky, 
with  a  pale,  usually  orange  baud  anteriorly,  followed  by  a  darker  one; 
belly  in  the  males  often  more  or  less  red;  sea-run  individuals  {8»  canaden- 
Mb  Smith,  the  Canadian  "Salmon  Trout")  are  often  nearly  plain  bright 
silvery;  many  local  varieties  distinguished  by  shades  of  color  also  occur. 
Head  4J;  depth  4^.  D.  10;  A.  9;  scales  37-230-30;  gill-rakers  about 
6  + 11.  L.  18  inches  or  less.  The  best  known  of  our  trout,  abounding 
in  all  clear,  cold  streams  from  Pennsylvania  to  Dakota  and  northward 
to  the  Arctic  Circle,  southward  in  the  Alleghanies  to  the  headwaters  of 
the  Savannah,  Chattahoochee,  C<atawba,  and  French  Broad. 

(Salmo  fontinalis  Mitch.  Trans.  Lit.  d&  Phil.  Soc.  N.  Y.  i,  435 :  Salmo  fontinaJis  GUn- 
ther,  vi,  152,  and  of  nearly  all  authors :  Salmo  canadensis*  Hamilton  Smith,  in  Griffith's 
Cuvier,  x,  474,  1834  (Canadian  ** Salmon  Trout '0=  Salmo  immaculatus*  H.  R.  Storer, 
Boet.  Journ.  Nat.  Hist,  vi,  334, 1850  (Canadian  ^*  Salmon  Trouf ):  Salmo  immaculatus 
Gttnther,  vi,  1^:  Salmo  hudsonicus  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861,  310: 
Salmo  hudsonicus  GUnther,  vi,  153 ;  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  61 :  f  Salmo  heamii 
Rich.  Franklin's  Journ.  70;).) 

515.  8.  bo<kli  (Rich.)  Gill  <&  Jor. 

Body  rather  elongate.  Maxillary  rather  strong,  straight,  extending 
to  or  beyond  hind  margin  of  eye.  Preopercle  very  short,  with  a  very 
short  lower  limb.    Pectoral  not  reaching  half  way  to  ventral  j  adipose 

*The  nominal  species  oanadeneis  and  immaculatus  are  based  on  sea-run  specimens  of 
larger  size^  the  so-called  '*  Salmon  Troui'\ 
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fin  very  small;  caadal  deeply  forked.  Body  and  caudal  fin  covered 
with  round  pale  spots  of  moderate  size.  B.  12;  D.  10;  A.  9;  Lat.  1. 
185.    Boothia.    {OUnther.) 

{Salmo  hoodii  Richardson,  Ross,  Voy.  Nat.  Hist.  App.  Ivlii,  and  in  Faana  Bor.-Amer. 
iiiy  173:  Salmo  hoodii  Giiutber,  vi,  150.) 

516.  S.  rossi  (Rich.)  J.  &  6. 

Olive-brown  above,  the  dorsal  and  caudal  similarly  colored;  belly 
red;  scattered  fed  spots  near  the  lateral  line.  Bather  slender;  snout 
very  obtuse;  lower  jaw  remarkably  long,  with  a  knob  at  tip  (male). 
About  30  teeth  on  the  tongue.  Conspicuous  pores  on  the  face  bones 
posteriorly.  Scales  very  small,  imbedded.  Head  6.  B.  12-13 ;  D.  13 ; 
A.  11;  P.  14;  V.  10.  Arctic  Ocean,  about  Boothia  Felix.  (Richardson.) 
An  imperfectly  known  species. 

(Salmo  roani  Richardson,  Nat.  Hist.  App.  Ross's  Voy.  lyi:  Salmo  rossii  Suckley, 
Monogr.  Salmo,  120.) 

517.  S.  nitidas  (Rich.)  Gill  &  Jor. 

Body  somewhat  elongate;  head  moderate;  snout  medium.  Maxillary 
straight,  strong,  extending  beyond  the  orbit  in  the  male.  Teeth  mod- 
erate, 2  or  3  behind  head  of  vomer.  Preopercle  with  the  lower  limb 
very  distinct.  Fins  well  developed;  pectoral  reaching  scarcely  half 
way  to  ventral;  caudal  fin  forked.  Head  5.  B.  11;  D.  11;  A.  10;  Lat. 
1.  215.    Boothia.    {Giinther.)    Perhaps  a  form  of  8.  stagnalis, 

(Salmo  nitidu8  Richardson,  Fauna  Bor.-Amer.  iii,  171,  1836:  Salmo  nitidtts  GUutheT, 
vi,  150.) 

518.  S.  »tafi:nalls  (Fabr.)  Gill  <&  Jor. 

Body  elongate;  head  of  moderate  size.  Snout  elongate,  pointed, 
with  the  lower  jaw  projecting  beyond  the  upper  in  a<lult  examples. 
Teeth  small.  Maxillary  elongate,  narrow,  extending  beyond  the  eye. 
Preopercle  very  short,  with  a  very  short  lower  limb.  Opercle  and  pre- 
opercle very  conspicuously  and  densely  striated,  the  striae  radiating 
from  the  base  of  each.  Fins  much  developed,  the  dorsal  much  higher 
than  long ;  pectoral  very  long,  reaching  more  than  half  way  to  ventrals, 
which  are  also  very  long;  adipose  fin  very  small;  caudal  well  forked. 
D.  11;  A.  10;  Lat.  1.  210;  B.  11;  ccBca,  41.  Lakes  of  Greenland  and 
Boothia  Felix.    (Oiinther.) 

(Salmo  Btagndlis  Fabricius,  Fauna  Grocnlandica,  1780, 175 :  Salmo  alipea  Richardson, 
Nat.  Hist.  App.  Ross's  Voy.  Ivii,  and  Fauna  Bor.-Amer.  iii,  169:  Salmo  o2ipe9  Giinther, 
▼i,  149.) 

Bull.  Nat  Mus.  No.  16 21 
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Family  XLVII.— PERCOPSID^. 

(The  Trout  Perches.) 

Body  moderately  elongate,  somewhat  compressed,  the  caudal  pedan- 
ole  long  and  slender.  Head  conical,  pointed,  naked.  Mouth  small, 
horizontal;  maxillary  short,  narrow,  without  supplemental  bone,  not 
reaching  to  the  large  eye ;  margin  of  upper  jaw  formed  by  premaxilla- 
ries  alone,  which  are  short  and  not  protractile.  Teeth  very  small,  villi- 
form  on  premaxillaries  and  lower  jaw  only.  Tongue  short,  adherent. 
Gill-membranes  separate,  fi'ee  from  the  isthmus.  Pseudobranchise  pres- 
ent. Branchiostegals  6.  Gill-rakers  short,  tubercle-like.  Opercle  with 
entire  edges.  Lower  limb  of  the  preopercle  well  developed,  the  angle 
nearly  a  right  angle,  its  inner  edge  with  a  raised  crest.  Bones  of  the 
head  cavernous,  as  in  Acerina  and  Ericymha.  Cranium  with  a  raised 
crest,  which  does  not  extend  to  the  occiput.  Scales  moderate,  rather 
thin,  adherent,  their  edges  strongly  ctenoid.  Lateral  line  continuous. 
Dorsal  short,  median ;  ventrals  anterior,  just  in  front  of  the  dorsal, 
8-rayed;  pectorals  narrow,  placed  rather  higher  than  usual;  anal 
small;  caudal  forked;  adipose  fin  present,  small.  Stomach  siphonal, 
with  about  10  well-developed  pyloric  coBca.  Ova  rather  large,  not  fall- 
ing into  the  abdominal  cavity  before  exclusion.  Air-bladder  present. 
Small  fishes  of  the  fresh  waters  of  the  cooler  parts  of  America ;  a  sin- 
gle genus,  with  probably  but  one  species.  The  group  is  one  of  special 
interest,  as  it  combines  with  onlinary  Salmonoid  characters  the  structure 
of  the  head  and  mouth  of  a  Percoid,  resembling  notably  the  European 
genus  Acerina. 

{Peroopsida  GUnther,  vi,  207.) 

152.~PI:BC0PSIS  Agassiz. 
Trout  Perch. 

(Agassiz,  Lake  Snperior,  1850,  284:  type  Peroopsis  guttatus  Ag.) 

Characters  of  the  genus  included  above,  {^epxijj  perch;  6<pt<:y  appear- 
ance.) 

519.  P.  ipnttatos  Agassiz. 

Pale  olivaceous,  a  silverj-  stripe  along  the  lateral  line,  becoming  ob- 
solete forwards;  upper  parts  with  obscure  round  dusky  spots  made  of 
dark  points.  Head  slender  and  conical.  Mouth  small,  subinferior, 
maxillary  not  nearly  reaching  front  of  orbit   Caudal  peduncle  long  and 
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slender.  PeptOQeam  silvery.  Head  3|  in  length;  depth  about  4^.  D. 
11 ;  A.  8 ;  Lat.  1.  50.  L.  6  inches.  Spawns  in  spring.  Delaware  Biver 
to  Kansas  and  northward ;  abundant  in  the  Great  Lakes.  One  of  our 
most  remarkable«fishcs. 

(Agassiz,  Lake  Superior,  1850,  288;  GUnther,  vi,  907:  1  PercopsiM  hammondi*  Gill, 
Proo.  Acad.  Nat.  Sci.  Phila.  1864,  151.) 

Order   N.— HAPLOMI. 

«  {The  Haplomous  Fishes.) 


"So  precoracoid  arch.  Parietal  bones  separated  by  the  supraoccipital. 
A  symplectic.  Opercular  bones  present.  Anterior  vertebrae  unaltered. 
Pharyngeal  bones  distinct,  the  superior  directed  forwards,  three  or  four 
in  number,  the  inferior  not  falciform.  Ko  interclavicles.  Mouth  with 
teeth.  Air-bladder  with  a  pneumatic  duct.  Ventral  fins  abdominal, 
rarely  wanting^  pectoral  fins  placed  low^  dorsal  fin  more  or  less  pos- 
terior, usually  without  spines.  Head  and  body  usually  with  cycloid 
scales.  Ko  adipose  fin.  Species  chiefly  inhabiting  fresh  water.  {d7:Xo6<;j 
simple;  atfux;^  shoulder;  in  allasion  to  the  want  of  the  precoracoid  arch.) 

{Phyaostomi  part  (famUies  Esoddas,  UmhridcPf  CyprinodontidcB  and  Hetaropygii)  Giin- 
ther,  Ti,  vii.) 

ANALYSIS  OF  FAMILIES  OF  HAPLOMI. 

o.  Margin  of  npper  jaw  formed  by  premaxiUarieB  alone;  ovoviviparons. 

h.  Vent  jngalar ;   premaxillaries  scarcely  protractile Ambltopsid^,  48. 

Ih.  Vent  abdominal ;  premaxillaries  freely  protractUe Cyprinodontid^,  49. 

oo.  Margin  of  npper  jaw  formed  laterally  by  the  maxillaries;  premaxUlaries  not  pro- 
tractile. 

c  Jaws  not  produced ;  teeth  v ilUform,  equal Umbrid^,  50. 

cc.  Jaws  produced ;  teeth  cardiform,  unequal EsociDiE,  51. 

Family  XLVIII.— AMBLYOPSID-^. 

{The  Blind-fishes,) 

Body  moderately  elongate,  compressed  behind.  Head  long,  de- 
pressed. Mouth  rather  large,  the  lower  jaw  projecting ;  premaxilla- 
ries long,  scarcely  protractile,  forming  the  entire  margin  of  the  upper 
jaw.  Jaws  and  palatines  with  bands  of  slender  villiform  teeth.  Bran- 
chiostegals  about  6.  Gill-rakers  very  short.  PseudobranchisB  con- 
cealed.   Gill-membranes  more  or  less  completely  joined  to  the  isthmus. 

•  Head  larger,  3^  in  length,  exclusive  of  caudal ;  dorsal  higher,  the  longest  ray  4J 
in  length ;  anal  higher,  longest  ray  6  in  length ;  pectoral  equals  height  of  dorsal ; 
▼entral  5f-  in  length,  reaching  vent,  which  is  nearer  snout  than  margin  of  caudal  fin. 

{om.) 
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Head  naked,  the  surface  sometimes  crossed  by  papillary  ridges.  Body 
with  small  cycloid  scales,  irregularly  placed.*  No  lateral  line.  Yent 
jugular,  close  behind  the  gill-openings.  Ventral  fins  small  or  wanting; 
pectorals  moderate,  inserted  higher  than  in  most  soft-irayed  fishes ;  dor- 
sal without  spine,  nearly  opposite  the  anal;  caudal  truncate  or  rounded. 
Cranium  without  median  crest.  Stomach  ccecal,  with  one  or  two  pyloric 
appendages.  Air-bladder  present.  Ovary  single.  Some  (and  probably 
all)  of  the  species  are  ovo viviparous.  In  two  of  the  genera  the  eyes  are 
very  rudimentary  and  hidden  under  the  skin,  and  the  body  is  translu- 
cent and  colorless.  Fishes  of  small  size,  living  in  subterranean  streams 
and  ditches  of  the  Central  and  Southern  United  States.  Three  genera 
and  four  species  are  "  all  of  the  family  yet  known,  but  that  others  will  be 
discovered,  and  the  range  of  the  present  known  species  extended,  is  very 
probable.  The  ditches  and  small  streams  of  the  lowlands  of  our  south- 
ern eoast  will  undoubtedly  be  found  to  be  the  home  of  numerous  indi- 
viduals, and  perhaps  of  new  species  and  genera,  while  the  subterranean 
streams  of  the  central  portion  of  our  country  most  likely  contain  other 
species."    {Putnam.) 

(Hcteropygii  GUnther,  vii,  1,  2.) 

a.  Eyes  radimentary,  coucealed ;  body  colorless. 

6.  Ventral  fins  present Amblyopsis,  153. 

hb.  Ventral  fins  obsolete TYPHLicnTHYS,  154. 

aa,  £yes  developed ;  body  colored ;  yentrals  obsolete Cuologasteb,  155. 

153.— AJflBIiTOPSlS  DeEay. 
(DeKay,  New  York  Fanna,  Fish.  1842,  187:  type  AinMyopsia  speltBus  DeKay.) 

Eyes  rndimentary,  concealed  under  the  skio.  Sarface  of  head  crossed 
by  vertical  tactile  ridges.  Gill-membranes  f ally  joined  to  isthmus.  Ven- 
tral fins  present,  quit'C  small,  close  to  anal.  Colorless  fishes  of  small 
size,  inhabiting  the  cave-streams  in  the  limestone  regions  of  the  West- 
ern States.    {a;i,3Xu^y  obtuse;  diptq^  vision.) 

530.  A,  speleeas  DeKay. 

Colorless.  Mouth  comparatively  large,  the  length  of  its  cleft  about 
equal  to  base  of  dorsal.  Pectorals  reaching  front  of  dorsal;  caudal 
long,  rather  pointed.  One  pyloric  coecum.  Head  3  in  length:  depth 
4 J.  D.  9;  A.  8;  V.  4;  P.  11.  L.  5  inches.  Subterranean  streams  of 
Kentucky  and  Indiana. 

(DeKay,  New  York  Fauna,  Fish.  187;  Giintber,  vii,  2;  Putnam,  Amer.  Nat.  1872, 
30,  fig.) 

154.-TrPHIiICHTHFS  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18S>9,  62:  type  TyphUchihyt  aubterraneu*  Grd.) 

This  genus  differs  from  Aniblyopsis  only  in  the  absence  of  the  ventral 
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fins.    The  species  are  of  smaller  size,  and  are  fonnd  in  the  same  waters. 
{To^Xd(:y  blind ;  ^;f^yc,  fish.) 

991.  T.  snbterrancas  Grd. 

Colorless.  Head  rather  blunter  and  broader  forwards  than  in  A. 
speUeus.  Mouth  smaller,  its  cleft  shorter  than  base  of  dorsal.  Pecto- 
rals scarcely  reaching  dorsal.  One  pyloric  ccecum.  D.  7  or  8;  A.  7 
or  8.  L.  2  inches.  Subterranean  streams  of  Kentucky,  Tennessee,  and 
Alabama. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  62;  Patnam,  Amer.  Nat.  1872,  30,  fig.) 

155.— CHOLOGASTEB  Agassiz. 
(Agassiz,  Amer.  Joum.  Sci.  Arts,  xvi,  135,  1853:  type  Chologaater  comutus  Ag.) 

This  genus  has  the  general  characters  of  AmblyopsiSy  but  differs  in 
the  absence  of  ventral  fins  and  in  the  fully  developed  condition  of  the 
eyes,  which  are  small  and  lateral.  The  species  are  not  pellucid,  but 
colored  like  ordinary  fishes.  No  papillary  ridges.  Pyloric  ccBca  2. 
Ditches  and  cave-streams.  (;fa>Aoc,  maimed ;  /'a^riyyt),  belly  j  in  allusion 
to  the  abortive  ventrals.) 

599.  C  cornntns  Ag. 

Yellowish  brown,  dark  above;  sides  with  three  dark  longitudinal 
stripes,  becoming  dots  on  the  tail;  middle  rays  of  caudal  fin  dark; 
fins  otherwise  uncolored.  Mouth  moderate,  oblique,  the  maxillary  not 
extending  to  the  eye.  Pectorals  reaching  nearly  to  front  of  dorsal, 
perfect,  small.  Snout  with  two  horn-like  projections.  Head  3J ;  depth 
4J.  D.  8  or  9 ;  A.  8  or  9.  L.  2 J  inches.  Ditches  in  a  rice-field,  Wacca- 
maw,  S.  0.    (Putnam.) 

(Agassiz,  Amer.  Journ.  Sci.  Arts,  1853,  135;  GUnther,  vii,  2;  Patnam,  Amer.  Nftt. 
1872,  30.) 

998.  C.  ag^asslzl  Putnam. 

Uniform  light  brown;  fins  somewhat  speckled.  Head  4  in  body,  its 
length  scarcely  greater  than  the  greatest  depth.  Pectorals  reaching 
little  more  than  half  way  to  front  of  dorsal.  D.  9;  A.  9.  L.  H  inches. 
{Putnam.)    Subterranean  streams  in  Tennessee  and  Kentucky. 

(Putnam,  Amer.  Nat.  1872,  30,  fig.) 

A  8i)ecimen  of  Chologaster  obtained  by  Prof.  S.  A.  Forbes  in  a  cave- 
stream  of  Southern  Illinois  does  not  agree  well  with  either  of  the  above 
species.  The  following  description  has  been  furnished  us  by  Professor 
Forbes: 

The  head  is  7^"™  long,  and  the  body,  without  Lead  or  tail,  19™«.  Head  in  length, 
thoefore,  3^  times.    The  eye  is  above  and  weU  behind  the  maxillary,  and  goes  aboat 


326      CONTRIBUTIONS   TO   NORTH  AMERICAN   ICHTHYOLOGY — IV. 

6  in  head.  The  pectoral  reaches  half  way  to  the  dorsal.  The  color  is  precisely  as  de- 
scribed for  comutus,  except  that  the  middle  stripe  is  decidedly  paler  than  the  {ground 
color  of  the  body,  bnt  darker  on  the  head,  the  change  being  abrupt  at  the  opercular 
margin.  The  caudal  fin  is  dark  brown,  with  several  vertical  rows  of  white  specks  or 
blotches  running  across  Iho  rays.  The  anterior  part  of  the  dorsal  is  similar  in  color, 
bnt  paler.  Total  length  a  trifle  over  an  inch.  A  scale  from  the  region  mentioned  by 
Patnam  is  similar  to  that  of  agaanzif  but  with  5  or  6  concentrio  lines  and  3  radiating 
furrows. 

The  specimen  thus  agrees  with  comutus  in  position  of  eye  and  plan  of  markings, 
with  agassizi  in  length  of  i)ectoraU  and  structure  of  scales,  is  intermediate  in  length 
of  head,  and  agrees  with  neither  in  color  of  caudal  and  dorsal  and  tint  of  middle 
band.    {Forbes,  in  lit,  November  4, 1880.) 

Family  XLIX.— CYPRINODONTID^. 

{TJie  Cyprinodxmts.) 

Body  oblong  or  moderately  elongate,  compressed  beliiod,  depressed 
forwards,  covered  with  rather  large  cycloid  scales,  which  are  adherent 
and  regnlarly  arranged.  No  lateral  line.  Head  scaly,  at  least  above. 
Month  terminal,  small,  the  lower  jaw  usnally  projecting  j  margin  of  the 
upper  jaw  formed  by  the  premaxillaries  onlyj  premaxillaries  strong, 
extremely  protractile.  Teeth  incisor-like  or  villiform,  sometimes  present 
on  the  vomer,  but  usually  in  the  jaws  only;  lower  pharyngeals  sepa- 
rate, with  cardiform  teeth.  Gill-membranes  somewhat  connected,  free 
from  isthmus;  gill-rakers  very  short,  thick.  Branchiostegals  4-6. 
PseudobranchijB  none.  Dorsal  fin  single,  inserted  posteriorly,  of  soft 
rays  only,  rarely  with  a  single  spine  or  a  rudimentary  spinous  dorsal ; 
caudal  fin  not  forked ;  ventral  fins  abdominal,  rarely  wanting ;  pectoral 
fins  inserted  low;  no  adipose  fin.  Stomach  not  coBcal,  without  pyloric 
ai)pendages.  Air-bladder  simple,  often  wanting.  Sexes  usually  unlike, 
the  fins  being  largest  in  the  males.  Most  or  all  are  ovovivipalous, 
the  young  well  developed  at  time  of  birth.  Fresh-water  fishes  of  South- 
ern Europe,  Asia,  Africa,  and  America,  some  of  them  occurring  in  bays 
and  arms  of  the  sea. .  They  are  mostly  of  small  size,  and  the  species  are 
very  difficult  of  determination.    Genera  30;  species  about  140. 

(Cypnnadoniid(je  GUnther,  vi,  29IW56.) 

Note. — In  the  foUowing  analysis  the  genera  known  from  Mexico  are  also  inclnded, 
their  names  being  placed  in  italics, 

*  Intestinal  canal  comparatively  short,  little  convoluted  ;  teeth  mostly  fixed ;  dentary 

bones  firmly  J  oined.     (  Camivorce, ) 
a.  Anal  fin  of  the  male  not  modified  into  an  intromittent  organ. 
h.  Teeth  incisor-like,  notched;  insertion  of  dorsal  nearly  opposite  ventrals.    (Cy- 

prinodontincB,) 
c  Teeth  in  a  single  series ;  body  short  and  deep, 
d.  Dorsal  very  long,  with  16-18  rays,  the  first  spine-like.  ..Jordanella,  156. 
dd.  Dorsal  Bhort|  of  10-11  rays,  the  first  ray  siiiall Cypbucodok,  157. 
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M.  Teeth  all  pointed ;  ventrals  present.    (FundulinoB.) 

e.  Teeth  in  more  than  one  series ;  air-bladder  present. 
/.  Dorsal  fin  comparatively  large  and  well  forward,  its  rays  nsnally  more 

than  11  and  the  first  ray  usually  in  front  of  the 

anal Fundulus,  158. 

Jf,  Dorsal  fin  small  and  posteriorly  placed,  its  rays  usually  7-10,  and  the 

first  ray*  generally  behind  the  front  of  the  anal. 

g.  Anal  fin  small Zygonectes,  159. 

00.  Teeth  in  one  series ;  dorsal  fin  in  advance  of  anal. 

A.  Dorsal  and  anal  fins  short,  each  with  9-13  rays Lucania.,  160. 

hh.  Dorsal  and  anal  fins  long,  each  with  more  than  20  rays. 

Girardin  ichthga, 
aa.  Anal  fin  of  the  male  advanced,  modified  into  a  sword-shaped,  intromittent 

organ.     (Anablepina,) 
i.  Eye  normal  (i.  e.,  not  divided  into  two  portions  by  a  horizontal 

pai-tition) ;  teeth  in  bands. 
j.  Jaws  not  produced. 

k.  Dorsal  fin  long,  14-16  rays Pseudoxiphophorui, 

kk.  Dorsal  fin  short,  9-10  rays Gambusia,  161. 

jj.  Jaws  much  produced Beloneaox. 

*"*  Intentinal  canal  elongate,  with  numerous  convolutions ;  anal  fin  in  the  male  usually 

modified  into  an  intromittent  organ;  dent:uy  bones 
loosely  joined  ;  teeth  movable.     (LimnophagcB,) 
L  Teeth  all  pointed.     (PcdciUbut,) 
m.  Teeth  in  more  than  one  row;  dorsal  more  or  less  in 
advance  of  the  anal,  greatly  enlarged  in  the  male, 
n.  Caudal  fin  in  the  male  with  its  lower  lobe  much  pro- 
duced ;  dorsal  fin  long,  of  12  or  more  rays. 

Xiphophanu. 
nn.  Caudal  fin  normal,  alike  in  the  two  sexes, 
o.  Dorsal  fin  long,  of  more  than  12  r.'iys. 

MOLLIENESIA,  162. 

00,  Dorsal  fin  short,  of  less  than  12  rays . .  P(ECILIA,  163. 
mm.  Teeth  in  a  single  series ;  dorsal  fin  short. 
p.  Dorsal  inserted  in  advance  of  anal. 

PlatypcBdlug, 
pp.  Dorsal  inserted  postericft-ly  to  anal. 

GlRARDINUS,  164. 
II,  Teeth  incisor-like,  tricuspid  (GoodHtue) Goodea, 

156.— JORDAN Elili A  Goode<&  Bean. 
(Goode  &  Bean,  Proc.  U.  S.  Nat  Mus.  ii,  177,  1879:  type  Jordanella  floridas  Q,  &  B.) 

Body  short,  deep,  compressed.  Head  short.  Mouth  small,  very  pro- 
tractile, the  lower  jaw  the  longer;  lips  full.  J'dw»  each  with  a  siugle 
series  of  rather  broad,  wedge-shai)ed,  incisor  teeth,  the  cutting  edge  of 
which  is  deeply  notched,  usually  trifid. .  Branchiostegals  5.  Dorsal  ftn 
elongate,  the  number  of  rays  16-18,  the  first  being  a  robust  spine;  in- 
sertion of  dorsal  fin  behind  ventrals,  in  advance  of  front  of  anal,  its 
last  niy  behind  the  last  of  anal ;  dorsal  fin  not  greatly  elevated.  Anal 
fin  shorter  and  smaller,  similar  in  both  sexes;  ventral  fins  small,  with 
a  scale  at  base;  caudal  fin  rounded ;  pectorals  short  and  small.    Intes- 
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tinal  canal  rather  long;   three  times  length  of  body.     Sexes  similar. 
(Dedicated  to  David  S.  Jordan.) 

924.  J.  Iloridie  Goodo  &  Bean. 

Body  ovate,  short  and  deep,  with  elevated  back,  deep  caudal  pe- 
duncle, and  steel)  ])rofile.  Heail  moderate,  flat  and  broad  between  the 
eyes,  its  profile  less  steep  than  that  of  the  back.  Eyes  large,  3J-4  in 
bead.  Mouth  small,  anterior,  the  lower  jaw  projecting.  Scales  mod- 
erate, the  humeral  scale  not  much  enlarged.  Dorsal  fin  inserted  mid- 
way between  snout  and  base  of  caudal,  its  first  ray  robust  and  spine - 
like,  grooved  behind,  loL^ger  than  the  diameter  of  the  eye,  and  about 
as  high  as  the  succeeding  soft  rays.  Fins  all  rather  low,  the  ventrals 
reaching  just  past  the  vent.  Scales  with  strong  concentric  striae. 
Color  olivaci'ous;  sides  orange  or  brassy,  with  a  broad  steely-blue 
stripe  along  each  series  of  scales;  4  or  5  vague,  difi'use,  black  ver- 
tical bai*s,  most  distinct  in  the  young,  nearly  obsolete  in  the  adult ;  a 
large,  difi'use,  dusky  blotch  on  the  sides,  below  the  dorsal  spine;  fins 
mostly  dark,  the  dorsal  barred  or  speckled  in  the  males,  nearly  plain 
in  the  females,  sometimes  a  dusky  blotch  on  its  last  rays;  body  and 
fins  everywhere  finely  punctulate  with  black;  a  dark  bar  below  eye. 
Head  Sh ;  depth  2-2  J.  D.  1, 16,  or  1, 17;  A.  1, 11,  to  1, 13;  Lat.  1.  25-27; 
L.  transv.  11  or  12.  L,  1^  inches.  Streams  of  Central  and  Eastern 
Florida;  abundant.  The  above  description  from  si>ecimens  taken  by 
Dr.  J,  A.  Henshall  in  San  Sebastian  liiver.  The  original  types  were 
from  Lake  Monroe.    Herbivorous,  at  least  in  part. 

(Goode  <&  Bean,  Proo.  U.  S.  Nat.  Mus.  ii,  117,  1879.)  -^ 

157,— CTPRINODOIV  Lac^p^de. 
(Lebias  Cuvier.) 
(Lac6p^do,  Hist.  Nat.  Poiss.  v,  486,  1803:  type  Cyprinodon  varieffatus  Lac.) 

Body  very  short  and  stout,  the  back  somewhat  elevated.  Month 
small.  Snout  short.  Teeth  moderate,  incisor-like,  tricuspid,  in  a  sin- 
gle series.  St*ales  very  large;  humeral  scales  usually  enlarged.  Dor- 
sal fin  moderate,  inserted  in  advance  of  front  of  anal ;  its  first  ray  not 
enlargeil;  anal  smaller;  ventral  fins  small.  Intestinal  canal  little 
longer  than  body.  Gill-membranes  considerably  united,  free  from  the 
isthmus.  Chubby  little  fishes,  inhabiting  the  brackish  waters  cf 
America,  Southern  Euroi>e,  and  Northern  Africa;  sometimes  living  in 
hot  salt  springs,    (x^r/ocvoc,  carp;  ddiov^  tooth.) 
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595.  €•  variegatus  Lac. 

Body  short  and  deep,  the  back  coosiderably  arched.  Mouth  as  in 
the  others,  small  and  teriniual.  Uumeral  scale  4  times  the  size  of  the 
others.  Eye  longer  than  snout,  3J  in  head,  less  than  ioterorbital 
space.  Origin  of  dorsal  about  midway  of  body,  behind  veutrals  in  old 
specimens,  rather  in  advance  in  the  young  j  males  with  the  dor.sal  fin 
elevated,  but  not  reaching,  when  depressed,  nearly  to  caudal.  Male 
fish  dusky,  with  only  traces  of  bars;  caudal  fin  with  a  dusky  bar  at 
base  and  on  posterior  edge;  tips  of  dorsal  and  anal  dusky;  the  scales 
in  the  breeding  season  with  small  tubercles.  Female  olivaceous;  sides 
silvery,  with  darker  bars  and  irregular  markings;  a  dark  bar  at  base  of 
caudal ;  a  dark  spot  on  posterior  part  of  dorsal.  Head  34 ;  depth  2^. 
D.  10;  A.  10;  scales  25;  L.  trans  v.  11.  L.  $  2  J  inches;  $  \\  inches. 
Gape  Cod  to  Mexico,  in  brackish  waters,  entering  streams. 

(LacdphdCy  Hist.  Nat.  Poiss.  v,  486:  Lvhxas  orinus  DeKay,  New  York  Fauna,  Fish. 
215;  GUnthcr,  vi,  303:  Cyprinodon  horinu8  D.  &  G.  Proc.  Acad.  Nat.  Sci.  Pbila.  18515, 
389:  Cyprinodon  bovinus  Girard,  U.  S.  Mex.  B.mud.  Surv.  lehth.  C7:  Cyprinodon  horinua 
GUnthcr,  vi,  307:  Cyprinodon  eximius  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 158.) 

5t!6.  €•  Rrilibosns  Baird  &  Girard. 

Similar  to  the  preceding,  but  the  body  still  deeper  and  the  back  and 
fins  still  more  elevated ;  the  scales  apparently  somewhat  sn^aller ;  anal 
much  smaller  than  dorsal ;  coloration  similar  to  that  of  0.  variegatus. 
Heacl  2^;  depth  1^.  D.  10;  A.  11;  Lat.  1.  28;  L.  transv.  14.  Indi- 
anola^  Texas.    {Girard.) 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390;  Girard,  U.  S.  Mex.  Bound. 
Surv.  Ichth.  07.) 

dST.  C  latifasciaf  US  Ganuan. 

Form  and  dentition  of  C  gibbosus.  Black  caudal  band  much  wider; 
a  light  band  from  middle  of  opercle  to  lower  half  of  caudal;  a  dark 
band  above  tliis,  separated  by  a  narrower  band  of  light  from  the  dark 
olive  of  the  back;  silvery  color  of  belly  separated  from  the  light  band 
on  the  flanks  by  a  short  band  of  brown ;  fins  clouded  with  brown ;  cau- 
dal with  a  narrow  dark  baud  across  its  base  and  a  broad  one  across  its 
extremity.  Head  4  in  total  length;  depth  3.  D.  12;  A.  11;  V.  6;  P. 
14;  Lat.  1.  30;  L.  transv.  11.    Parras,  Coahuila,  Mex.    (Garman.) 

(Gamian,  Bull.  Mus.  Comp.  Zool.  viii,  No,  3,  92, 1881.) 
53§«  C*  eU'^ani^  Baird  &  Girard. 

Body  more  elongate  tliau  in  any  of  the  preceding;  the  upper  outline 
of  the  head  less  depressed,  so  that  the  profile  is  continuous;  fins  low, 
the  dorsal  quite  small ;  its  rays  scarcely  extending  to  the  beginning  of 
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the  caudal  peduncle.  Bluish  black,  sides  somewhat  variegated  with 
darker,  the  males  somewhat  spotted ;  edge  of  caudal  du  black  in  the 
male;  a  black  patch  on  last  rays  of  dorsal  in  the  female.  Head.  3^ ; 
depth  2  to  3.  D.  II ;  A.  10;  scales  2G-12.  L.  2^  inches.  Eio  Grande. 
(Oirard,) 

(Balrd  <&  Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.  1853,  389;  Girard,  U.  S.  Mex.  Boand. 
Sarv.  Ichth.  6Q.) 

ftd9.  €•  californieiisis  Grd. 

"  It  may  be  easily  distinguished  from  its  congeners  in  North  America, 
by  its  uniform  system  of  coloration  which  exhibits  neither  bands  nor 
spots.  The  general  aspect  of  its  body  is  rather  short  and  deep,  except 
in  the  young,  which  assume  a  subfusiform  appearance.  The  largest 
specimens  which  we  have  examined  measure  about  an  inch  and  a  half 
in  total  length.  The  head  constitutes  the  fourth  of  the  length,  the  snout 
being  abruptly  rounded  off.  The  mouth  is,  proportionally  speaking, 
of  medium  size,  whilst  the  eye  is  rather  small,  subcircular;  its  diameter 
entering  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  The 
dorsal  fin  is  higher  than  long,  and  superiorly  convex ;  its  interior  margin 
being  nearer  the  apex  of  the  snout  than  the  posterior  margin  of  the 
caudal.  The  anal  fin  is  nearly  as  large  as  the  dorsal,  deeper  than  long, 
iuferiorly  ccmvex,  particularly  upon  its  posterior  half.  The  caudal  is 
posteriorly  truncated,  nearly  linear.  The  ventrals  are  small,  project 
beyond  the  vent  and  reach  almost  the  origin  of  the  anal.  The  pectorals 
are  well  developed,  rounded  off,  extending  as  far  as  a  vertical  line  drawn 
at  the  insertion  of  the  ventrals.  The  rays  are :  D.  10  +  1 ;  A.  11 ;  0. 
3,  1,  8,  8,  1,  3;  V.  7;  P.  12.  The  scales  are  much  deeper  than  long, 
anteriorly  truncated  and  posteriorly  rounded  off'  or  convex.  The  color 
is  olivaceous  brown,  with  a  dark  grayish  tint  along  the  back,  and  a 
golden  tint  beneath."    {Oirard.)    San  Diego,  California. 

(Gnl.  Proc.  Acad.  Nat.  Sci.  Phila.  ia->9,  157.) 

9BOm  €•  niacnlarius  Baird  «&  Girard. 

Apparently  very  similar  to  0.  variegatus;  the  female  dark  above, 
with  dark  bars  on  the  sides  and  a  dark  shade  across  the  dorsal  fin ;  fins 
rather  small.  Head  3§;  depth  2-2^.  D.  10;  A.  11;  scales  26-9.  L.  2 
inches.    Rio  Gila.    (Oirard.) 

(B.&  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389;  Girard,  U.  S.  Mex.  Bound.  Sunr. 
Ichth.  08.) 

581.  C.  carpio  Giinther. 

Slenderer  than  C.  variegatus;  humeral  scale  scarcely  larger  than  the 
others  ]  dorsal  fin  inserted  slightly  behind  ventrals ;  eye  3^  in  head,  a 
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little  shorter  than  snout;  olivaceous,  silvery  below.    Head  3j  depth 
2i.    D.  11;  A.  10;  scales  25-10.    "America.''    {Oiinther.) 

(Gttnther,  vi,  306.) 

158.— FUNDUIiVS  Lao^p^de. 
Killifislies. 

{nydrQ.rgyra  Lac^pdde:  Xenisma  Jordan.) 

(Lac^I)^de,  Hist.  Nat.  Poiss.  y,  37,  1803:  type  Fundultu  mudfish  Lac^pMe  =  CoMlif 
heteroclita  L.) 

Body  rather  elongate,  little  elevated,  compressed  behind.  Mouth 
moderate.  Jaws,  each  with  two  or  more  series  of  pointed  teeth,  usually 
forming  a  narrow  band.  Bones  of  the  mandible  firmly  united.  Scales 
moderate.  Branchiostegals  4-6.  Preopercle,  preorbital,  and  mandi- 
ble with  mucous  pores.  Dorsal  and  anal  fins  similar,  moderately  devel- 
oped or  rather  large,  the  dorsal  usually  inserted  in  front  of  the  anal. 
Ventrals  well  developed.  Air-bladder  present.  Sexes  differing  in 
color,  size,  and  development  of  the  fins,  the  anal  fin  in  the  male  nor- 
mal. Intestinal  canal  shoit.  Species  very  numerous,  mostly  AmeA- 
can,  inhabiting  fresh  waters  and  arms  of  the  sea.  They  are  the  largest 
in  size  of  the  Cyprinodouts,  and  some  of  them  are  very  brightly  colored. 
(Lskiin  fundus,  bottom,  the  supposed  abode  of  the  '^Fundultia  mudfish.^) 

The  species  may  be  divided  as  follows: 

*  Dorsal  fin  beginning  in  advance  of  anal, 
t  Branchiostegals  6.    (Htdrakgyra  Lac<$p^de.) 
a.  Males  with  dark  cross-bars  and  a  black  dorsal  spot ;  females  with  longitadinal 

stripes majaUa,  8wampinu8, 

aa.  Males  and  females  with  dark  cross-bars aimilis,  zebra, 

aaa.  Males  without  sharp  markings,  the  scales  rough  in  spring ;  females  plain. 

jMiroipnnw. 
tt  Branchiostegals  5.    (FuNDULUS.)  ^ 

5.  Dorsal  long,  its  rays  16  or  17 ;  body  with  round  black  spots,  at  least  in  the 

male seminoUM, 

hh.  Dorsal  moderate,  its  rays  10-14. 
c.  Scales  rather  small,  40  or  more  in  a  longitudinal  series. 

d.  Cross-bars  if  present,  black diaphanu9^  copfiwowImB, 

dd.  Cross-bars  silvery. 

e.  Teeth  small,  in  a  band  ..' menona, 

ec.  Teet  h  in  about  two  series,  the  outer  enlarged €uUnia. 

CO,  Scales  large,  less  than  40  in  a  longitudinal  series. 

/.  Males  with  9  or  10  silvery  cross-bam ;  females  with  black  bars ;  fins 

plain nigrofa9ciatu». 

ff.  Males  with  silvery  spots  and  bars ;  females  nearly  plain  olivacoous, 

or  barred  with  black heterooUtua, 

**  Dorsal  fin  beginning  above  or  slightly  behind  anal ;  fins  high.    (Xsnisma  Jor.) 

</.  Branchiostegals  5 ;  spots  in  regular  series oatenatua, 

gg.  Branchiostegals  4 ;  spots  irregular sUlUfWm 
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*  Dorsal  fin  beginning;  in  advance  of  anal. 

t  Branchiostegals  C.     {Hydrartfyra*  Lac^p^do.) 

a  Males  with  dark  cross-baro;  females  with  longitudinal  stripes. 

932.  F.  majalis  (Walb.)  Gthv.—Eillifish  ;  Mayfish;  Rockfish. 

Body  obloDg,  scarcely  elevated,  little  compressed ;  liead  rather  pro- 
longed anteriorly,  the  mouth  small,  terminal  and  very  oblique;  scales 
rather  large;  dorsal  fin  moderate;  anal  fin  very  high  in  the  males,  mod- 
erate in  the  females ;  ventrals  long  in  the  males,  reaching  past  front  of 
anal ;  eye  moderate,  shorter  than  snout  and  than  interorbital  space ;  a 
slight  angle  formed  by  the  profile,  in  front  of  the  eye,  due  to  the  greater 
flattening  of  the  snout.  Male  fishes  dark  olivaceous  above;  sides  sil- 
very or  somewhat  golden,  with  about  a  dozen  broad  transverse  bars  of 
the  color  of  the  back;  posterior  part  of  dorsal  fin  with  a  black  patch; 
fins  yellowish  or  pale.  Females  olivaceous  above,  white  l>elow,  a  narrow 
black  band  along  sides  about  on  the  level  of  the  eye  and  as  wide  as  the 
pupil ;  below  this  two  similar  black  bars  anteriorly  and  one  posteriorly, 
the  upper  one  being  interrupted ;  one  or  two  black  bars  at  base  of  cau- 
dal. Females  usually  larger  than  the  males.  A  large  specimen  taken  at 
Beaufort,  N.  C,  supposed  to  be  a  male  of  this  species  in  high  coloration, 
showed  the  following  colors  in  life:  Back  olive,  sides  and  belly  bright 
salmon  yellow ;  lower  fins  clear  yellow ;  pectorals  and  anal  with  some 
dusky ;  posterior  edge  of  caudal  dark ;  dorsal  nearly  all  black,  a  large 
blaek  oci'llated  spot  on  the  last  rays;  opercles  and  under  parts  of  head 
with  an  inky  suffusion;  cheeks,  top  of  head,  and  mouth  bronze  yellow; 
sides  with  about  18  narrow  dusky  vertical  bars.  Teeth  in  a  broad  band; 
an  outer  row  of  rather  large  teeth.  Oviduct  adnate  to  first  anal  ray  for 
a  short  distance.  Head  3J;  depth  4.  D.  12;  A.  10;  Lat  1.  36;  L. 
transv.  13.  L.  5-6  inches.  Cape  Cod  to  Florida,  the  largest  of  our 
OyprinodontidcB ;  abundant  in  shallow  bays. 

{Cobitia  majalis  Walbaiim,  Artedi,  Pise.  12, 1792:  Ewx  flavulus  Mitch.  Trans.  Lit.  &, 
Phil.  Soc.  N.  Y.  i,  4:W;  Qiinther,  vi,  322:  Uydrargyra  majalis  C.  &  V.  xviii,  207.) 

588*  F.  swanipinns  (Lac.)  Gthr. 

Yery  shnilar  to  the  preceding,  but  the  scales  apparently  somewhat 
smaller;  greenish  olive,  with,  a  silvery  longitudinal  band,  and  12-15 
blackish  vertical  streaks.  Head  4;  depth  4^.  B.  6;  D.  14;  A.  12; 
Lat  L  43.    South  Carolina.    ( Val.) 

{Hydrargira  swampina  Lac^p^de,  Hist.  Nat.  Poiss.  v,  378;  Giinther,  vi,  323.) 


'Lac^pede,  Uist.  Nat.  Poiss.  v,  378,  1803:  typo  Mydraryira  strampina  Lac.    {i'dop, 
water;  upyvpo^,  silver.) 
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a<k  Males  and  females  with  dark  cross-bars. 

■ 

5a4.  ¥•  ttiinilU  (Baird  &  Girard)  Gthr.  # 

Body  moderately  elongate.  Head  rather  pointed  and  elongate,  as 
in  F.  majalis.  Sexes  similarly  colored;  both  olivaceoos  above;  the 
sides  silvery,  with  10-15  dark  vertical  bars;  males  with  an  ocellated 
spot  on  the  last  rays  of  dorsal.  Ventral  fins  short;  insertion  of  dorsal 
midway  between  front  of  orbit  and  end  of  caudal.  Head  3^;  depth  4. 
D.  11;  A.  8  or  9;  Lat.  1.  33;  L.  transv.  13.  Coast  of  Texas,  ascending 
streams. 

(Hjidrargifra  simtlis  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389:  Rjf* 
drargyra  nimilis  Girard,  U.  S.  Mex.  Bound.  Icbth.  (58:  Fundulus  similU  GUnther,  vi,  3^; 
Jordan,  Bull.  U.  S.  Geol.  Surv.  Terr,  iv,  400.) 

585.  F.  zebra  (Girard)  Gtlir. 

Body  elongate,  compressed,  subfusiform,  the  back  slightly  arched. 
Head  subpyramidal,  very  much  depressed.  Eye  4  in  head.  Fins  mod- 
erate; higher  in  the  males  than  in  the  females.  Scales  smaller  than  in 
F.  similis  and  more  closely  imbricated.  Olivaceous  above,  with  a  black- 
ish spot  upon  each  scale;  sides  yellowish,  with  narrow  transverse 
black  bands  or  bars,  about  16  in  number,  more  conspicuous  in  the  males 
than  jn  the  females,  and  extending  from  the  back  to  the  belly;  inter- 
spaces wider  than  the  dark  bars.  Fins  plain.  Sexes  similar.  Head 
3 J.    D.  13;  A.  14.     L.  3  inches.    Rio  Grande  in  liiew  Mexico.    (Girard.) 

(Hydrargyra  zebra  Giiard,  Proc.  Acad.  Nat.  Sci.  Phila.  Icf59,  60;  Giinther,  vi,  324. 
Not  of  Delvay. ) 

aaa.  Males  withont  sharp  markings;  sc&les  rough  in  spring.    Females  nearly  plain. 

536.  F.  parvipinnis  Girard. 

Male,  light  olive  green,  mottled  with  darker;  sides  with  silvery  and 
brassy  lustre;  lower  i)arts  yellow;  about  20  short  blacbish  cross-bars 
along  middle  of  sides,  broader,  plainer,  and  more  closely  set  behind ; 
sides  and  fins  with  dark  points;  upper  fins  dull  olive;  lower  yellow. 
Female  larger,  olive  green  above,  sides  not  barred,  with  an  obscure 
dusky  lateral  band  on  caudal  peduncle.  Fins  plain.  Fins  very  high 
in  the  male,  small  in  the  female.  Scales  large;  in  the  males  in  spring 
roughened  or  ctenoid  by  small  granulations  and  prickles,  similar  to  the 
nuptial  excrescences  of  some  Cyprinidce;  fins  also  rough.  Oviduct  form- 
ing a  sheath  at  base  of  first  ray  of  anal.  Head  3^;  depth  3§.^  D.  13; 
A.  11 ;  Lat.  1.  ;i8;  L.  transv.  13.  L.  4  inches.  Coast  of  California  from 
Point  Concepcion  southward ;  very  abundant  in  bays  and  lagoons. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1H54,  154;  Girard,  U.  8.  Pac.  B.  R.  Sorv.  x, 
303;  Giiuiher,  vi,  319;  Steindachner  Ichth.  BeitrUge,  v,  155,  lb7(>.) 
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tt  Branchiostegals  5.    (Fundulus,) 
h.  Dorsal  long;  its  rays  16  or  17. 

987.  F.  semlnolis  Glrard. 

Body  rather  stout.  Uead  subpyramidal,  the  snout  tai>ering.  Eye 
4^  in  head.  Dorsal  fin  high,  its  origin  nearer  apex  of  snout  than  origin 
of  caudal;  anal  deeper  than  long.  Yenrrals  not  reaching  vent.  Scales 
deeper  than  long,  of  moderate  size.  Dark  brown  with  large  round 
black  spots,  the  spots  corresponding  to  the  scales,  upon  their  line  of 
intersection.  Dorsal  and  caudal  spotted.  Head  3§;  depth  3§.  D.  17; 
A.  13;  V.  6.    Florida.    (Girard.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  59;  GUnther,  vi,  325.) 

hb.  Dorsal  moderate,  its  rays  11-14. 

c.  Scales  rather  small ;  more  than  40  in  a  longitudinal  series, 
d.  Cross-bars  blackish. 

588*  F»  diaphnnas  (Le  S.)  Ag.— iS^n^  Mifinaw. 

Body  rather  slender,  not  elevated,  compressed  posteriorly.  Head 
moderate;  quite  flat  above.  Fins  not  large;  dorsal  and  anal  rather 
low;  ventrals  scarcely  reaching  vent  in  the  females;  somewhat  longer 
in  the  males.  General  color  olivaceous;  sides  silvery;  15-25  narrow, 
irregular  blackish  cross-bars  on  tbe  sides;  back  always  more  or  less 
spotted  with  blackish;  fins  nearly  plain.  Teeth  pointed,  the  outer 
not  much  enlarged.  Head  4  ;  depth  4J.  Eye  large,  3J  in  head.  D. 
13;  A.  11;  Lat.  1. 40;  L.  transv.  12.  L.  4  inches.  Coasts,  ascending  all 
streams  to  their  fountain  heads.  AJt>undant  in  various  tributaries  of 
the  great  lakes.  Upper  Mississippi,  west  to  Colorado,  and  in  ponds  and 
streams  of  the  Middle  and  Eastern  States. 

(Hydrargyra  diaphana  Le  Suenr,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,  1817, 130:  Hydrartfyra 
multifaadata  Le  Sneur  1.  c.  131:  Fundulua  muliifasciatus  Gtinther,  vi,  324,  and  of  most 
writers;  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1«77,  67.) 

989.  F.  conllaentus  Goode  &  Bean. 

Yellowish,  with  a  longitudinal  streak  along  each  row  of  scales  and 
about  14  distinct  irregular  vertical  dark  bands.  Head  low,  flat  Snout 
not  produced.  Interorbital  space  2  in  length  of  head,  eye  4  in  head. 
Origin  of  dorsal  midway  between  tip  of  caudal  and  middle  of  eye. 
First  ray  of  anal  under  second  of  dorsal.  Anal  higher  than  long. 
Scales  crowded.  B.  probably  6.  Head  3J;  depth  af.  D.  10;  A.  10; 
Lat.  1.  45.    Lake  Monroe,  Florida.    (Ooode  £  Bean,) 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  118.) 
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dd.  Cross-bars  silvery. 

e.  Teetb  in  bands,  tbe  oater  not  enlarged. 

540«  F«  menona  Jordan  &,  Copeland. 

Body  elongate,  slightly  compressed,  not  elevated;  head  long  and  large, 
rather  narrow  above,  the  interorbital  space  half  wider  than  eye,  which 
is  4  in  head.  Dorsal  moderate,  inserted  in  advance  of  the  anal,  which 
is  short  and  deep;  paired  fins  short;  vent  midway  between  eye  and  base 
of  caudal.  Color  ( <? )  dark  olive  brown,  with  about  16  shining,  silvery, 
vertical  bands,  which  are  narrower  than  the  dark  interspaces;  the  inter- 
spaces broadest  behind;  fins  plain;  teeth  pointed,  curved,  outer  little 
enlarged.  Head  3|;  depth  5.  D.  12;  A.  10;  B.  5;  scales  48-12.  L. 
3J  inches.    Rock  River,  Wisconsin. 

(Jordan  &  Copeland.  Proc.  Acad.  Nat.  Sci.  Pbila.  I'fl'?,  68.) 
ee.  Teeth  in  about  two  series,  tbe  outer  enlarged. 

Ml*  F«  adinia  J.  &,  G.  nom.  sp.  nov. 

Body  short,  deep,  and  compressed;  head  moderate,  broad,  and  flat 
above,  the  interorbital  space  rather  more  than  half  greater  than  the 
width  of  the  eye;  eye  4  in  head;  dorsal  and  anal  fins  rather  large;  dor- 
sal ins4Tted  almost  exactly  over  fiont  of  anal;  teeth  mostly  in  two  series, 
the  outer  very  strong;  vent  midway  between  eye  and  base  of  caudal; 
scales  small,  closely  imbricated.  Color  olivaceous,  with  15  to  20  silver 
cross-bars,  almost  as  wide  as  the  interspaces  posteriorly,  wider  than  the 
interspaces  anteriorly,  extending  over  the  belly  and  joining  their  fellows 
on  the  opposite  side ;  the  bands  variable,  but  usually  wider  and  more 
crowded  than  in  F.  menona;  fins  plain.  Head  ^;  depth  4.  D.  13; 
A.  11 ;  scales  44-15.  L.  2  inches.  Coast  of  Texas,  ascending  strea^ms; 
our  specimens  from  the  Rio  Grande. 

(^Adinia  mullifattciata  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1859,  117:  Fundulus  zebra 
Jonlan,  Bull.  U.  S.  Geol.  Surv.  Terr,  iv,  No.  2, 1878,  664.  Not  Hydrargyra  muUifasciata 
Le  Sueur,  nor  Hydrargyra  zebra  Grd.,  nor  Fundulus  zebra  Dekay.) 

oe.  Scales  rather  largo,  less  than  40  in  a  longitudinal  series. 

/.  Males  with  1)  or  10  silvery  cross-bars;  females  with  black  yertical  stripes;  fins 
plaiu. 

549.  F.  niGrrofasciatns  (Le  S.)  C.  &  V. 

Body  rather  short  and  deep;  head  rather  long  and  depressed;  the 
snout  obtuse,  a  slight  angle  being  formed  above  the  eye;  dorsal  mod- 
erate, v^W  back ;  anal  short  and  deep ;  eye  longer  than  snout,  1 J  in 
interorbital  space.  3 J  in  head.  Olivaceous  above,  silvery  below ;  fins 
in  both  sexes  immaculate;    males  with  9  or  10  very  distinct  silvery 
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cross  bars,  each  about  as  broad  as  a  scale;  females  with  about  as  many 
narrow  black  bars,  which  do  not  extend  on  the  hack  or  belly ;  scales 
punctate.  Head3§;  depth  4.  D.  11;  A.  9;  scales  33-11.  L.  2^  niches. 
{GUnther,)    Atlautic  coast  of  United  States,  not  very  common. 

{Hydrargyra  nigrofasciata  Lo  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  1817,  i,  133; 

Storor,  Fish  Mass,  295;  Guuther,  vi,  825.) 

* 

ff.  Males  with  silvery  spots  and  bars;  females  nearly  plain  olivaceous;  fins  spotted. 

548.  F.  heferoclltus  (L.)  GUnther. — Common  KUlifish;  Mummichog;  Salt-water 
Minnow. 

Body  thick-set,  short  and  deep;  anteriorly  broad,  posteriorly  com- 
pressed, the  b.ack  elevated ;  head  rather  short,  blunt,  broad  and  flat  on 
top;  eye  moderate,  about  equal  to  snout,  about  half  the  width  of  inter- 
orbital  space  and  one-tifth  of  the  length  of  the  head ;  fins  moderate,  the 
dorsal  inserted  in  males  midway  between  snout  and  tip  of  caudal ;  in 
females  farther  back ;  oviduct  attached  t6  anterior  ray  of  anal  fin,  its 
opening  near  the  tip  of  the  ray;  teeth  in  broad  bands,  pointed,  the 
outer  series  enlarged.  Coloration  in  males  dark  dull  green,  the  belly 
tpore  or  less  orange  yellow;  sides  with  numerous  quite  narrow  ill- 
defined  silvery  bars  made  up  of  spots,  most  distinct  posteriorly;  besides 
these  are  numerous  conspicuous  white  or  yellow  spots,  irregularly  scat- 
tered ;  vertical  fins  dark,  with  numerous  small  round  pale  spots ;  dorsal 
often  with  a  blackish  spot  on  its  last  ray;  anal  and  ventrals  yellow 
anteriorly;  under  side  of  head  yellow;  young  males  sometimes  with 
dark  bars.  Females  nearly  plain  olivaceous,  lighter  below,  without 
spots  or  bars,  the  scales  finely  punctate ;  sides  sometimes  with  a  few 
faint  vertical  sha^les.  Head  3% ;  depth  3§.  D.  11 ;  A.  11 ;  scides  30-13; 
L.  3-5  inches.  Maine  to  Mexico,  everywhere  very  common  in  brackish 
waters,  the  most  abundant  of  our  Cyprinodantidcc.  Southern  specimens 
X>erhaps  reach  a  larger  size  (var.  grandis)  than  northern,  and  some  speci- 
mens (var.  pisculentiis)  have  the  head  wider  than  usual. 

(CobitU  heterocliia  L.  Syst.  Nat.:  Eaox  pUtculentus,  Mitch.  Trans.  Lit.  &.  Phil.  Soc.  N. 
Y.  i,  441*  Fundulus  piscuhntHs  of  most  American  authors:  FuiuIuIuh  zebra  Dekay,  N.  Y. 
Fauna,  Fish.  218,  1842:  Fundalus  graiidia  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila. 
1853,  389:  FunduluB  grandh  Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  69:  F'undulus  flori- 
densis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1839,  157:  Fundalus pisculentua  Storer,  Fish. 
Mass.  294;  Gilnthor,  Cat.  Fish.  Brit.  Mus.  vi,  318.) 

**  Dorsal  fin  beginning  directly  above  or  slightly  behind  anal.    {Xenisma*  Jor.) 


*  Jordan,  BuU.  Buff.  Soc.  Nat.  Hist.  1076, 142:  type  Xenisma  etellifcra  Jor.    {^ertdua^ 
a  surprise.) 
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g.  Branchiostogals  5;  spots  in  regolax  series. 

544.  F.  catenatns  (Storer)  Qihi^—Siud-fish, 

Similar  in  form  to  F.  stellifer^  but  larger,  with  lower  fins  and  differ- 
ent coloration ;  dorsal  and  anal  fins  even  in  the  males,  falling  short  of 
the  caudal ;  color  bluish  or  greenish,  with  a  round  orange  spot  (in  the 
male)  on  each  scale,  thus  forming  series  of  regular  lines  of  dots ;  females 
with  smaller  brown  spots  on  the  scales,  also  forming  lines.  Anal 
prickly  in  spring  males.  Teeth  in  broad  bands,  the  outer  somewhat 
enlarged.  Head  4 ;  depth  4^.  D.  14 ;  A.  15 ;  Lat.  1.  50.  L.  6  or  7 
inches.  Tennessee  and  Cumberland  Eivers,  locally  abundant,  one  of 
the  largest  and  handsomest  of  the  Cyprinodonts. 

(PoBcilia  catevata  Storer,  Synopsis  Fish  N.  A.  1846,  430 ;  Giinther,  vi,  322 ;  Cope,  Joum. 
Acad.  Nat.  Sci.  Phila.  1868,  238:  Xeniama  catenaia  Jordan,  Ann.  Lye.  Nat.  Hist.  N, 
Y.  1876,  322.) 

gg.  Branchiostogals  4 ;  spots  irregular. 

545.  F*  stellifer  3 ovdivkii,— Spotted  Stud-fish, 

Body  rather  long,  somewhat  compressed.  Head  broad  and  flattened 
above,  in  the  usual  fashion.  Eye  large,  about  4  in  head.  Scales  closely 
imbricated,  deeper  than  long.  Dorsal  fin  beginuing  slightly  behiud 
anal,  its  last  rays  in  the  adult  males  highly  elevated,  reaching  the 
base  of  caudal,  their  height  equal  to  the  depth  of  the  body;  anal  sim- 
ilar, more  elevated  in  front  and  less  so  behind,  the  last  rays  falling  just 
short  of  caudal ;  fins  lower  in  females  and  young ;  pectorals  reaching 
ventrals,  the  latter  to  anal  in  the  males.  Teeth  in  a  narrow  band,  the 
outer  somewhat  enlarged,  blunt  and  curved.  Coloration  brilliant;  livid 
blue  above,  somewhat  silvery  below;  body  and  cheeks,  with  large, 
bright  dark  orange  spots,  irregularly  placed,  not  following  the  rows 
of  scales,  and  not  always  in  the  middle  of  the  scales;  these  spots  not 
uniform  in  size;  females  with  olive-brown  spots  horizontally,  oblong 
and  smaller  than  the  orange  spots  of  the  males  and  more  regularly 
placed ;  a  blue  loral  blotch,  with  a  green  one  below  it ;  a  pale  yellow 
blotch  on  the  back  in  front  of  the  dorsal,  very  conspicuous  when  the 
first  anal  ray.  Head  3f ;  depth  5.  D.  13;  A.  13;  V.G;  Lat.  1.  53.  L. 
fish  is  in  the  water,  but  fading  in  spirits.  Oviduct  not  extending  on 
3-4  inches.  Alabama  Eiver,  in  clear  streams  and  springs;  a  beautiful 
fish. 

{Xeniama  stellifera  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  322.) 

Bull.  Nat.  Mus.  No.  16 ^22 
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159.— ZTGONfiCTfiS  Agasslz. 
Top  Minnows. 

(ifiorMttua  GUI.) 
(AgasslZi  Am.  Joam.  Sci.  Arts,  1854,  135:  type  P<zoilia  olivacea  Storer.) 

This  genas  is  closely  related  to  Fundulv^y  differiDg  chiefly  in  the  small 
size  and  posterior  position  of  the  dorsal,  which  has  asaally  less  than 
ten  rays  and  is  commonly  inserted  behind  the  front  of  the  anal  fin. 
The  species  are  smaller  in  size  than  those  of  Fundulus^  and  different  in 
appearance,  so  that  we  feel  reluctant  to  nnite  the  two  genera,  although 
the  technical  differences  are  very  slight.  From  the  Old  World  genus 
HaplochiluSy  Zygonectes  is  distinguished  by  the  short  anal  fin.  The  fe- 
males of  Zygonectes  are  scarcely  distinguishable  from  those  of  Oambusia. 
Species  all  American.    Surface  swimmers,  feeding  upon  insects. 

(Ci>76f,  yoke :  v^xrvc,  swimmer;  they  being  said  tp  swim  in  pairs.) 

*  Body  rather  elongate.    {Zygonectes,) 
a.  Sides  without  black  band. 

546.  Z.  mbriflrons  Jordan. 

Body  moderately  stout,  little  compressed,  not  elevated,  the  caudal 
peduncle  deep ;  head  rather  long,  broad  between  the  eyes,  flat  above ; 
eyes  large,  3 J  in  head,  their  range  horizontal;  mouth  rather  large. 
Teeth  small,  nearly  even,  in  a  narrow  band.  Scales  moderate.  Dorsal 
fin  very  shoi-t  and  small,  placed  a  little  behind  the  anal  or  about  even 
with  it,  its  position  in  the  males  rather  more  posterior ;  anal  short,  high 
in  the  males ;  ventrals  very  small ;  pectorals  small.  Color,  males  dark 
olivaceous,  with  a  dark,  bronze-orange  spot  on  each  scale  posteriorly, 
much  as  in  Fundulus  catenatus.  Below,  these  spots  are  bright  orange. 
Faint,  narrow  vertical,  orange  bars  along  the  lower  and  posterior  part 
of  the  body.  Vertical  fins  with  orange  spots.  Jaws  and  space  in  front 
of  eyes  bright  orange-red ;  paired  fins  dusky.  Females  almost  uniform 
brassy-olivaceous,  without  evident  spots  or  red  markings.  Head  3^  in 
length  to  base  of  caudal;  depth  3^.  D.  7  or  8;  A.  8  or  9;  Lat.  1.  32; 
L.  transv.  11  or  12 ;  B.  5.  L.  2^-3  inches.  San  Sebastian  Biver,  Flor- 
ida, a  larger  species  than  most  in  the  genus,  and  with  the  dorsal  fin  less 
posterior. 

\ Jordan,  Proo.  U.  S.  Nat.  Mus.  1879,  237.) 

547.  Z.  bensballi  Jordan. 

Body  rather  stout,  deep  and  compressed,  ttie  profile  nearly  straight, 
the  back  little  elevated,  and  the  caudal  peduncle  deep;  head  moderate; 
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month  rather  large ;  jaws  each  with  a  series  of  long  and  rather  slender 
canine-like  teeth,  behind  which  is  a  band  of  small  teeth;  the  canines 
larger  in  the  lower  jaw;  eye  large;  scales  rather  large;  dorsal  fin  short 
and  high,  inserted  slightly  behind  the  anal  in  the  males,  exactly  opposite 
it  in  the  females;  candal  large;  anal  fin  larger  and  rather  lower  than 
dorsal;  ventrals  quite  small;  pectorals  moderate.  General  color  oliva- 
ceous ;  sides  covered,  especially  posteriorly,  with  rather  large,  irregu- 
larly placed  orange  spots,  which  also  extend  on  the  vertical  fins;  dorsal 
dusky,  with  a  dark  bar;  head  without  red;  caudal  and  anal  more  or 
less  yellow;  females  obscurely  marked;  young  with  diffuse  greenish 
vertical  bars.  Head  3 J  in  length  to  base  of  caudal;  depth  4.  B.  5; 
D.  7  or  8 ;  A.  10  or  11 ;  Lat.  1.  33 ;  L.  transv.  10.  L.  3-4  inches.  San 
Sebastian  Eiver,  Florida.  The  largest  species  of  the  genus,  looking 
like  a  Funduliis. 

(Jordan,  Proc.  U.  S.  Nat.  Mus.  1879,  327.) 

548.  Z.  floripinuis  (Copo)  Jor. 

General  form  of  Z.  notatm;  lower  jaw  somewhat  projecting;  external 
series  of  teeth  in  both  jaws  enlarged;  eye  large,  3^  in  head.  Olive  gray, 
scales  with  ochre  borders;  fins  yellow,  broadly  edged  with  crimson. 
Head  ^',  depths.  D.  10;  A.  13;  scales  29-10.  L.  2^  inches.  Rivers 
of  Colorado.    ( Cope.) 

(Haplochilus  floripinnis  Cope,  Zool.  Lieut.  Wheeler^s  Espl.  W.  lOOth  Mer.  v,  695, 1876. 

549.  Z.  lineafus  Garman. 

Brownish,  finely  punctulate  with  brown;  white  below;  lips,  top  of 
head,  and  a  line  along  middle  of  back  dark;  tail  with  faint  transverse 
bands.  Moderately  stout,  compressed.  Crown  flat.  Eye  large,  as 
long  as  snout.  If  in  interorbital  width.  Lower  jaw  slightly  longer. 
Outer  teeth  long,  slender,  curved.  First  ray  of  dorsal  almost  opposite 
first  of  anal,  one-third  the  distance  from  base  of  caudal  to  front  of  eye; 
caudal  truncate.  Head  nearly  3;  depth  4^.  D.  11;  A.  14;  V.  6;  P.  15; 
Lat.  1.  36;  L.  transv.  12.    Northeastern  Wyoming.    (Oarman.) 

(Garman,  Bull.  Mas.  Zool.  viii,  No.  3,  88,  1881.) 
aa.  Sides  with  a  broad,  dark  lateral  band ;  fins  plain  or  speckled. 
550*  Z.  nofatus  (Raf.)  .Tor. — Top  Minnow. 

Body  rather  slender,  compressed  behind.  Head  low,  depressed,  and 
rather  elongate,  the  snout  somewhat  produced,  the  lower  jaw  scarcely 
projecting;  interorbital  space  broad,  its  width  about  half  length  of 
head;  eye  large,  less  than  snout,  about  3  in  head.    Fins  moderate,  the 
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dorsal  and  anal  elevated  in  the  males.  Teeth  in  a  broad  band,  the 
outer  series  considerably  enlarged  and  canine-like.  Coloration  brown- 
ish olive,  with  a  broad,  dark  parplish-black  lateral  band  running  from 
tip  of  snout  through  eye  to  base  of  caudal;  darker  in  males  than  in 
females;  young  specimens  have  the  edges  of  the  band  serrated;  a  few 
series  of  small  black  dots  along  the  sides  of  the  back;  dorsal,  caudal, 
and  anal  fins  dotted  with  black;  top  of  head  with  a  conspicuous  trans- 
lucent spot  in  life;  concentric  strisB  on  scales,  strong.  Head  4;  depth 
4^.  D.  9;  A.  11;  scales  34-11.  L.  2-3j^  inches.  Michigan  to  Alabama 
and  Texas,  generally  abundant  in  ponds  and  canals. 

(Semotilual  notatus  Raf.  Ich.  Oh.  1820,  86:  PcDcilia  olivaoea  Storer,  Synopsis,  178: 
Fundulua  tenellus  B.  3l  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389 :  Zygonectea  pulchellua 
Glraixl,  Pi*oc.  Acad.  Nat.  Sci.  Phila.  1859,  60 :  Fundulus  aureus  Cope,  Proc.  Acad.  Nat. 
Sci.  Phila.  1835,  78:  HaplochUus  pulcheUua  GUather,  vi,  314:  Haplochilua  aureus  Giin- 
ther,  vi,  315;  Jordau,  Man.  Vert.  264.) 

**  Body  short  and  deep.    (Micrhtius  Gill.) 

551*  Z.  atrilatns  Jordan  &  Braytou. 

Body  short  and  stout,  compressed,  especially  posteriorly.  Head 
moderate,  broad  and  flattened  above.  Dorsal  fin  well  back,  moderately 
high ;  aDal  fin  rather  larger ;  paired  fins  small.  Coloration  dull  olive ; 
no  stripes  or  bars;  scales  slightly  dark-edged;  a  large  jet-black  blotch 
on  each  side  just  above  and  somewhat  in  front  of  the  vent,  due  to  the 
black  peritoneum  showing  through  the  translucent  sides;  dorsal  and 
anal  fins  speckled.  Teeth  small,  the  outer  little  enlarged.  Head  4; 
depth  4.  D.  8;  A.  8;  scales  30.  L.  If  inches.  Neuse  Eiver,  North 
Carolina. 

(Jordan  &  Bray  ton.  Bull.  U.  S.  Nat.  Mus.  xii,  1878,  84.) 
5«I2.  Z.  melanops  (Cope)  Jor. 

Body  rather  short  and  deep.  Head  broad ;  eye  as  long  as  snout, 
3^  in  head,  2  in  interorbital  width;  teeth  in  a  band,  the  outer  series 
scarcely  enlarged.  Fins  short.  Yellowish  brown;  scales  darker  edged ; 
body  without  distinct  longitudinal  stripes  or  bars;  belly  golden;  a  very 
oonspicuoas  jet-black  spot  just  below  the  eye,  and  confluent  with  it  in 
the  adult;  dorsal  and  caudal  fins  with  series  of  black  dots;  caudal  very 
large.  Head  3§;  depth  3J.  D.  7;  A.  9;  scales  28-7.  L.  2 J  inches. 
Neuse  Eiver  {Cope)  to  Southern  Illinois  {Forbes)  and  Mississippi  {Eay)^ 
locally  abundant. 

(RaitlochiluB  melanopa  Cope,  Proc.  Amer.  PhiL  Soc.  1870,  457;  Jordan,  Bnll.  Dl.  Lab. 
Nat.  Hist,  ii,  52,  1878;  Hay,  Proc.  U.  S.  Nat.  Mas.  1880,  501.) 
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558.  Z«  dispar*  Agassiz. 

Body  short  and  deep,  much  compressed.  Hei«d  short  and  very  broad, 
the  flat  interorbital  space  being  two-thirds  of  its  length,  and  barely  twice 
the  diameter  of  the  eye;  the  distance  between  the  eyes  above  greater 
than  the  distance  between  them  below.  Snoat  broadly  rounded.  Fins 
moderate;  dorsal  much  smaller  than  anal.  Outer  series  of  teeth  some- 
what enlarged.  Coloration  pale  olive,  bluish  in  life ;  a  very  distinct 
brownish  line  along  the  edges  of  each  row  of  scales,  appearing  wavy  or 
serrated  as  it  follows  the  scales;  about  10  of  these  longitudinal  strii>es 
are  present;  males  witii  the  lines  interrupted,  appearing  as  series  of 
dots  and  further  marked  by  about  9  dark  cross-bars;  adults  with  a  dark 
blotch  below  the  eye,  sometimes  confluent  with  it.  Oviduct  free  from 
anal.  Head  3|;  depth  3^.  D.  7;  A.  9;  scales  35-10.  L.  2^  inches. 
Lakes  and  sluggish  streams  from  Ohio  to  Iowa. 

(Agassiz,  Amer.  Jour.  Sci.  Arts,  1854,  353;  Jordan,  Proo.  Aoad.  Nat.  Sci.  Phila. 
1877,67.) 

554.  Z.  bracbyptems  Cope. 

^^  Base  of  the  first  dorsal  ray  behind  the  vertical  line  equally  dividing 
the  base  of  the  anal ;  ventrals  not  reaching  base  of  anal.  Scales  large. 
Head  wide,  with  overhanging  supercilia;  interorbital  width  twice  the 
diameter  of  the  orbit,  which  enters  the  length  of  the  head  2^  times. 
Color  uniform  olivaceous,  the  scales  with  brown  edges;  cheeks  silvery; 
no  spots  on  the  head.  Body  stout.  Head  4^.  D.  7;  A.  8.  Scales 
30-9.  Length  2P  {CopCy  MSS.)  Trinity  Eiver  and  other  streams  in 
Texas. 

*  Professor  Agassiz,  Amer.  Jonm.  Sci.  Arts,  1854, 353,  mentions  three  more  species  of 
this  genus,  which  have  not  since  been  recognized,  besides  two  (Z.  lateralis  and  Z,  eana- 
tu$)  which  are  evidently  identical  with  Z,  nototiM,  and  another,  Z.  UneolatuSf  which 
Professor  Putnam  informs  us  is  identical  with  Z.  nottU, 

Z.  notUi  Agass. 

'*The  darker  continuous  longitudinal  lines  alternate  with  fainter  interrupted  ones. 
Hales  with  distinct  transverse  bands ;  dark  olive  above,  fading  upon  the  sides ;  sil- 
very below.  Operculum,  throat,  and  space  in  advance  of  the  eye  orange  color."  Mo- 
bUe,Ala. 

Z.  ffuttatiii  AgOBs. 

"A  large  dark  spot  upon  the  centre  of  each  scale  on  the  back  and  sides,  forming 
longitudinal  rows  of  disconnected  dots.  The  transverse  bars  of  the  male  are  much 
narrower  and  nearer  together  than  in  Z.  lineolatua  {noitii).  Dark  olive  above,  fading 
upon  the  side.    Abdomen  silvery.''    Mobile,  Ala. 

Z.  kieroglifphicM  Agass. 

''Anterior  and  upper  parts  of  the  body  sprinkled  with  dark  dots,  passing  into  longi- 
tudinal rows  backwards.  Light  olive  above ;  silvery  on  the  sides  and  below."  Mo- 
bile, Ala. 
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55«l.  Z.  sciadicus  (Copo)  Jor. 

Body  short  and  stout.  Eye  equal  to  snoat,  3^  in  head,  1)  in  inter- 
orbital  space.  Fins  small.  Coloration  uniform  olivaceous,  without  spots 
or  lines.  Head  3^.  D.  10;  A.  12;  scales  39-13.  L.  2  inches.  Platte 
Eiver.    {Cope.) 

(FunduluB  seiadioM  Cope,  Proc.  Acad.  Nat.  Sci.  Phil.  1865,  78 :  Haplochilu9  sciadicus 
OUnther,  vi,  316.) 

556.  Z.  cbrysetus  (GUnther)  Jor.  ' 

Head  depressed  anteriorly.  Snout  shorter  than  the  eye,  which  is  3^ 
in  head  and  1^  in  interorbital  space.  Fins  moderate.  Light  olive- 
colored,  with  narrow,  dark,  vertical  streaks  on  the  sides;  caudal  with 
bands  of  brown  dots.  Head  3^ ;  depth  4.  D.  9 ;  A.  11 ;  scales  34-12. 
Charleston,  S.  G.    {OUnther.) 

{ffaplochilua  ohryaotua  GUnther,  vi,  317.) 
5«I7*  Z.  zenatns  (Mitch.)  Jor. 

Eye  large,  2^  in  head.  Dorsal  almost  reaching  the  caudal,  which  is 
lanceolate.  Sides  with  12  black  cross-bars ;  dorsal  and  anal  dotted  with 
black;  other  fins  immaculate.  D.  7;  A.  10.  Head  4^  in  total  length. 
South  Carolina.    {OUnther.) 

{^Esox  zonatua  Mitch.  Trans.  Lit.  &  Phil.  Soc.  i,  443 :  Fundulua  zonatua  C.  &  V.  xviii, 
196:  Haploohilu9  zonatu8  QiintheT,  vi,  316.) 

558.  Z.  ciDirnl<l<ns  (0.  &.  y.)  Jor. 

Anal  rather  larger  than  dorsal;  sides  with  ten  or  twelve  broad,  well- 
defined,  vertical  dark  bars,  nearly  as  broad  as  their  interspaces;  dorsal 
with  a  large  black  spot  posteriorly,  immediately  in  front  of  which  is  a 
white  one;  other  fins  immaculate.  D.  8;  A.  9.  Head  3 J.  Coast  of 
New  Jersey.    {OUnther,) 

(Fundiilua  cingulatua  C.  &  V.  xviii,  197  (D.  8;  A.  10):  Hydrargtfra  lucias  Baird,  Ninth 
Smithsouian  Rept.  1855,  344:  Haploohilua  lucia  Gttnther,  vi«  310.) 

160.— liVCAlVIA  Girard.* 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 118:  tyi>e  Lucania  venusta  Grd.) 

Mouth  moderate,  the  snout  not  produced;  both  jaws  with  a  single 
series  of  conical  teeth.  Scales  rather  large.  Dorsal  and  anal  rays  in 
moderate  number,  the  dorsal  in  advance  of  the  anal;  anal  fin  not 
modified  in  the  males.  Very  small  fishes.  (A  coined  name  without 
meaning.) 

*  GIRARDINICHTHTS  Bleeker. 

(Limnurgu8  Gttnther.) 

(Bleokcr,  Cyprln.  1860,  481:  type  Girardiniohthy$  innominate.) 

Body  atoat.  Mouth  small,  the  apper  Jaw  very  protractile.  Teeth  small,  sabcylin- 
drical,  in  a  single  series  in  each  jaw.    Scales  rather  small.    Dorsal  and  anal  fins  long. 
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559.  I<.  vennsta  Grd. 

Body  oblong,  mach  as  in  Zygonectes.  Dorsal  midway  ot  body,  mod- 
erately elevated,  much  in  front  of  anal.  Snout  rather  pointed.  Brown- 
ish, slightly  spotted.  Head  ^^\  depth  3^.  D.  13^  A.  11;  Lat.  L  27. 
L.  1^  inches.    Indianola,  Tex.    (Oirard,) 

{Limia  venusta  Girard,  U.  S.  Mex.  Bound.  Surv.  lohth.  71, 1859;  Giraid,  Proc.  Acad. 
Nat.  Sci.  Phila.  1859,  118;  GUuther,  vi,  310:  Luoania  affinis  Giraxd,  Proo.  Aoad.  Nat. 
Sci.  Phila.  1859,  118.) 

560.  li.  panra  (B.  &  G.)  Bean  * 

Form  elongated.  Head  less  thail  one-fourth  the  length  (with  the 
caudal).  Eye  3  in  head.  Coloration  plain.  D.  10;  A.  10;  Y.  6;  L. 
transv.  8.    Very  small.    Long  Island.    {GUnther.) 

(Cyprinodon  parvus  B.  &  G.  Ninth  Smithsonian  Report,  1855,  345:  Cifprinodon  par' 
VH8  Gilnther,  vi,  307.) 

56  !•  li.  i^oodei  Jordan. 

Body  elliptical,  rather  elongate,  the  back  considerably  elevated  to  a 
point  just  in  front  of  the  origin  of  the  dorsal  fin ;  the  caudal  x>eduncle 
rather  deep  and  compressed.  Head  short,  comparatively  narrow,  and 
bluntly  pointed.  Mouth  small,  terminal;  both  jaws  with  rather  large 
conical  canine-like  teeth,  apparently  in  a  single  series.  Eye  large,  near 
the  middle  of  the  side  of  the  head,  its  diameter  contained  2^  to  2|  times 
in  the  length  of  the  head,  about  equal  to  the  width  of  the  interorbital 
space.  Scales  large,  their  exposed  surfaces  higher  than  long,  in  about 
30  (29  to  32)  longitudinal  and  7  vertical  series;  humeral  scale  like  the 
others.  Fins  large,  especially  in  the  males;  origin  of  dorsal  about  mid- 
way between  snout  and  base  of  caudal,  conspicuously  in  advance  of 
anal;  height  of  dorsal  fin  in  the  males  two-thirds  the  length  of  the  head, 
about  equal  to  the  length  of  the  base  of  the  fin ;  anal  fin  similar  and 
nearly  as  high  and  long,  beginning  nearly  under  the  middle  of  the 
dorsal;  caudal  moderate,  subtruncate;  ventrals  long,  in  the  males 

each  with  20  or  more  rays,  nearly  opposite  each  other ;  anal  flu  not  modified  in  the 
male.    Intestinal  canal  short.    Mexico.    (Girardinus; /^^t;^,  fish.) 

G.  innaminattis  Bleeker. 

Head  thick,  the  snout  obtuse,  the  mandible  being  directed  vertioaUy  upward ;  nook 
arched  so  that  the  upper  profile  of  the  head  is  concave.  Eye  5  in  head,  i  the  width 
of  interorbital  space.  Olivaceous,  with  brown  cross-bands,  which  are  sometimes 
confluent.  Head  4;  depth  3^.  D.  20;  A.  22;  Lat.  1.  44.  Vicinity  of  city  of  Mexico. 
{GUnthtr.) 

{Lucania  sp.  Girard,  Proc.  Acad.  Nat  Sci.  Phila.  1859,  114;  Bleeker,  Cyprin.  484: 
Limnurgus  variegatus  GUnthcr,  vi,  309.) 

*  Dr.  Bean  informs  us  that  this  species,  the  types  of  which  he  has  examined,  is  a 
XnofiJiia. 
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reaching  the  fh>nt  of  the  anal,  in  the  females  reaching  the  vent;  pecto- 
rals reaching  past  front  of  ventrals  in  both  sexes.  Color  olivaceous, 
the  scales  with  dark  edgings;  a  very  distinct  black  band  in  both  sexes 
mnuing  through  eye  and  snout  straight  to  the  base  of  the  caudal, 
where  it  ends  in  a  round  black  spot ;  this  band  is  about  as  wide  as  a 
series  of  scales,  although  developed  on  parts  of  two  series ;  a  conspicu- 
ous black  band  in  both  sexes  along  the  lower  edge  of  the^caudal  pedun- 
•  cle,  from  the  root  of  the  caudal  to  the  vent,  dividing  and  passing  on 
each  side  of  the  anal  fin;  fins  in  the  female  plain;  in  the  male,  basal 
half  of  dorsal  and  anal  jet  black,  outer  half  pale  with  a  black  edge; 
pectorals  and  especially  ventrals  also  dark-edged ;  caudal  fin  faintly 
mottled ;  vertical  fins  with  more  or  less  red  in  life.  Head  4;  depth  4^. 
D.  9;  A.  9.  L.  1|  inches.  Arlington  Biver,  Florida,  a  tributary  of  the 
Saint  John's. 

(Jordan,  Proc.  U.  S.  Nat.  Mns.  1879,  240.) 

161.— OAHIBIJSIA  Poey.* 
(Hcterandria  Agassiz.) 
(Poey,  Mem.  Caba,  i,  382, 1851:  type  Gambuaia  punctata  Poey,  from  Caba.) 

Body  moderately  elongate.  Mouth  medium;  both  jaws  with  a  band 
of  conical  teeth ;  snout  not  produced ;  the  lower  jaw  prominent.    Eyes 

•  PSEUDOXIPHOPHORUS  Bleeker. 

{PcBoiliadea  Steindachner.) 

(Bleeker,  Ichtbyol.  Ind.  Prodr.  Cypr.  1860, 483:  tyx>e  Xiphophorus  himaculatiu  Heckel.) 
This  genus  has  the  general  characters  of  Gambimaf  differing  in  the  larger  size  of 
the  dorsal  fin,  which  has  14>16  rays  instead  of  G-10.    Mexico.    (ipevSo^f  false;  Xipko- 
pharu8,) 
*  Anal  process  ending  in  a  small  hook. 

P.  himaculatua  (Heckel)  GUnther. 

Each  scale  with  a  hrown  crescent;  a  black  spot  behind  npper  end  of  gill-opening, 
and  a  round  blackish  spot  on  npper  half  of  root  of  candal.  Head  4^ ;  depth  4^.  B.  6 ; 
D.  14;  A.  10;  scales  29-8.    L.  4  inches.    Mexico.    (GMnther,) 

(XiphapKaruB  Hmaoulatu9  Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  169;  GUnther, 
vi,  332.) 
**  Anal  process  without  hook. 

P.  retioUlatus  Troschel. 

Coloration  as  in  the  preceding;  caudal  fin  entirely  blackish.    Depth  6  in  total 
length.    D.  16;  A.  8.    Mexico.    (GUnther.) 
(Troschel,  MttUer's  Reise  Mexico,  iii,  App.  104;  GUnther,  vi,  333.) 

BEL0NE80X  Kner. 

(Kner,  Sitzgsber.  Akad.  Wiss.  Wien,  1860,  xl,  419:  type  Beloneaox  helUanna  Kner.) 

Cleft  of  the  month  much  developed  laterally,  the  Jaw  bones  being  much  produced. 
The  intennaxillariee  form  together  an  elongate  triangular  plate,  but  are  not  anohy- 
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normal.  Scales  large.  Dorsal  and  anal  fins  both  rather  short,  the  anal 
more  or  less  in  advance  of  the  dorsal ;  anal  fin  of  the  male  modified  into 
a  long  intromittent  organ,  and  much  advanced.  Intestinal  canal  short. 
Branchiostegals  6.  Small  fishes  inhabiting  the  fresh  waters  of  Mexico, 
Cuba,  and  the  Southern  States.  The  numerous  species  are  imperfectly 
known. 

(''The  name  d^es  its  etymology  to  the  provincial  Cuban  word  OambuHnOf  which 
signifieB  nothing,  with  the  idea  of  a  joke  or  farce.  Thns  one  says  'to  fish  for  CUtmbt^ 
iino9*  when  one  catches  nothing.'' — Foeif.) 

563.  G.  patrnelis  (B.  <&  G.)  Girard. 

Snout  broad,  subspatulate,  the  lower  jaw  projecting.  Eye  longer 
than  snout,  3  in  head,  1^  in  interorbital  space.  Anal  process  in  g 
longer  than  head,  not  curved  at  its  extremity.  Caudal  x>eduncle  rather 
elongate.  A  faint  dark  line  across  upper  part  of  trunk;  sometimes 
series  of  dark  dots  on  sides  of  body;  an  oblique  dark  band  below  orbit; 
caudal  with  dark  spots;  coloration  sometimes  uniform.  Head  3§; 
depth  4.  D.  8;  A.  9;  scales  32-8.  South  Carolina  to  Mexico;  abun- 
dant in  lowland  streams. 

(Heterandria  kolbrooki  Agassiz  MSS.:  Gambuiia  holbrooki  Girard,  Proo.  Acad.  Nat. 
Sci.  Phila.  1859,  61:  Gambusia  hoUnrooki  Giinther,  vi,  334:  Heterandria  patrucliH  B.  Sl 
G.  Proo.  Acad.  Nat.  Sci.  Phila.  1853,  390;  Giratd,  U.  S.  Mez.  Bonnd.  Sorv.  Ichth.  72.) 

563«  G.  bimillis  Gttnther. 

Slender;  anal  larger  than  dorsal,  and  much  anterior  to  it.  Olive; 
dorsal  and  caudal  with  narrow  blackish  cross-bars.    Head  4^.    D.  6; 

A.  9.    Matamoras.    (Chirard.) 

(Gomlmeia  graeiUe  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  121,  preoccupied; 
Gttnther,  vi,  335.) 

564«  G«  arlini^oiiia  Goode  &  Bean. 

Uniform  brownish  olive;  flns  with  a  few  blackish  dots.  Snout 
broad.  Lower  jaw  projecting.  Eye  longer  than  snout,  3  in  head.  Dor- 
sal inserted  midway  between  posterior  margin  of  eye  and  tip  of  taiL 
Pectorals  reaching  ventrals;  ventrals  to  vent.  Head  3^;  depth  4.  D. 
9;  A.  11;  Y.  6;  Lat.  1.  33;  L.  transv.  11.  Arlington  Biver,  Florida; 
known  from  females  only,  and  very  likely  a  Zygonectes. 

(Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mns.  1879,  118.) 

loBed  together.  Mandihle  long,  somewhat  prominent ;  both  Jaws  with  a  broad  band 
of  cardiform  teeth.  Scales  rather  small.  Anal  in  advance  of  dorsal,  modified  in  the 
male  into  an  intromittent  organ.  Branchiostegals  6.  Intestinal  canal  short.  Car- 
nivorous.    Mexico.    (Belone;  Esox.) 

B.  MiMawiM  Kner. 

Slender.    Olivaoeons;  sides  with  series  of  brown  dots;  a  black  spot  at  root  of  candaL 
Head  3;  depth  5|.    D.  9 ;  A.  10;  scales  60-18.    Mexico  and  Central  America.   {Kmt.) 
(Kner,  1.  o.;  Gttnther, yi,  333.) 


346    COSTTRIBUTIONS   TO  NORTH  AMERICAN  ICHTIIYOLOGY — ^IV. 

565.  G.  aiBnis  (B.  <&  G.)  GrcL 

Body  moderately  stoat.  Dorsal  and  anal  flns  similar  in  size  and 
shape,  the  latter  not  much  advanced.  Coloration  plain;  dorsal  and 
caudal  dotted  with  black.  Head  4;  depth  3|.  D.  6;  A.  8.  Texa^. 
{Girard.) 

(Heterandna  affinU  B.  &  6.  Proc.  Acad.  Nat.  Set.  Phila.  1853,  390;  Girard,  U.  S. 
Mex.  Bound.  Sorv.  Ichth.  72;  Gttnther,  vi,  336.) 

5«6.  O.  nebiUs  B.  &  G.* 

Body  very  deep,  elevated  in  front  of  dorsaL  Anal  much  smaller 
than  dorsaL  Yentrals  very  small.  Coloration  plain.  Head  3^;  depth 
3^.    D.  8;  A.  7.    L.  2i  inches.    Texas.    {Girard.) 

{ffeterandria  nobilU  B.  <&  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1653,  390;  Girard,  U.  S. 
Mex.  Boaud.  Sorv.  Ichth.  71;  Giinther,  vi,  335.) 

(Two  other  species Trom  the  Rio  Grande  region,  Q^,  Bpedoaa  and  G,  senUUf  are  briefly 
and  probably  unrecognizably  described  by  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 
121). 

169.— mOLLUBNCSIA  Le  Sueur.t 

(Limia  Poey.) 

(Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  ii,  1821,  3:  type  Mollienena  latipinna  Le 
Snenr.) 

Body  rather  stout.  Mouth  small;  mandible  very  short,  its  bones  not 
united,  the  dentary  being  movable;  both  jaws  with  a  narrow  band  of 
small  teeth,  besides  an  outer  series  of  long,  slender,  movable  teeth, 
which  are  curved  and  slightly  compressed,  placed  on  the  outer  edge  of 
the  jaw.    Branchiostegals  usually  5.     Scales  rather  large.    Anal  fin 

*  O.  gracilia  (Heckel)  Gthr. 

Anal  process  twice  as  long  as  head;  the  extremity  bent.  A  dark  band  from  upper 
end  of  gill-opening  to  the  caudal.  Head  4 ;  depth  4.  D.  8;  A.  9;  scales  29-7.  Ori- 
saba,  Mexico.    (Oiinther,) 

{Xiphophorus  graoilis  Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1648,  i,  pt.  3,  300;  GUn- 

ther,  vi,  336.) 

tXIPHOPHORUS  HeckeL 

(Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  i,  pt.  3,  163:  type  Xiphophorus  helleri 
Heckel.) 

This  genus  differs  from  Mollienesia  chiefly  in  the  structure  of  its  caudal  fin,  the  lower 
rays  of  which  in  the  males  are  prolonged  into  a  long  sword-shaped  appendage,  which 
in  the  adult  is  sometimes  as  long  as  the  rest  of  the  fish.  Anal  of  the  male  modified 
into  an  intromittent  organ,  one  or  two  of  the  enlarged  rays  being  provided  with  hook- 
like processes.    Bianchiostegals  5.    (^t^o^,  sword;  tpopeoOf  to  bear.) 

X.  helleri  Heckel. 

Sides  with  blue  and  yellowish-green  bands  or  dark  spots.  Prolonged  caudal  ap- 
pendage of  the  male  nearly  as  long  as  the  body,  yellow,  with  black  edges.  Anal  pro- 
cess with  numerous  hooks.  Head  4^;  depth  3^.  B.  5;  D.  13;  A.  9;  scales  29-8. 
Ifexico.    (GUnther,) 

(Heckel  L  o.;  Giinther,  vi,  349.) 
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behind  the  dorsal,  the  anal  of  the  male  being  modified  into  an  intromit* 
tent  organ;  caudal  fin  alike  in  the  two  sexes;  dorsal  fin  highly  elevated 
in  the  male,  its  base  elongate,  of  twelve  or  more  rays.  Intestines  elon- 
gate, with  numerons  oonvolntions.  Small  mud-eating  fishes,  of  varie- 
gated colors,  found  in  Cuba,  Mexico,  and  our  Southern  States.  (Dedi- 
cated to  Monsieur  MoUien^  French  minister  of  finance,  a  patron  of 
P^ron,  the  friend  and  scientific  associate  of  Le  Sueur.) 

567.  Rf  •  latiplnna  Le  Sueur.* 

Body  short  and  deep,  compressed.  Eye  equal  to  snout,  3^  in  head,  2 
in  interorbital  space.  Inner  teeth  almost  obsolete;  outer  series  large, 
freely  movable.  Dorsal  fin  in  the  males  greatly  elevated,  in  the  females 
moderate.  Oreenish,  silvery  below;  a  row  of  dark  spots  along  each 
series  of  scales,  and  the  lower  part  of  the  trunk  also  with  a  series  of 
round  brown  spots;  each  scale  with  a  silvery  hinder  margin;  dorsal  fin 
in  ^  with  4  or  5  brown  lines  interrupted  by  the  rays,  and  with  a  row  of 
vertically  ovate  spots  on  its  upper  half;  caudal  membrane  with  black 
dots,  the  lower  half  of  its  hinder  margin  black.  Female  less  spotted. 
Head  3f;  depth  3^.  B.  5;  D.  13;  A.  7;  scales  27-8.  L.  2 J  mches. 
Florida  to  Mexico;  abundant  in  streams  of  the  lowlands. 

(Le  Sueur,  Jonru.  Acad.  Nat.  Sci.  Phila.  1821,  ii,  3;  Gttntlier,  vi,  348:  Paoilia  muM- 
Uneaia  Le  Sueur,  1.  o.  4:  Fodoilia  lineolata  Grd.  U.  S.  Mex.  Bound.  Surv.  Ichth.  70: 
LimiapcBcilioidea  Gvd.\J,  S.  Mex.  Bound.  Surv.  Ichth.  70:  JAmia  matamoretuds  Grd. 
Proc.  Acad.  Nat.  Sci.  Phila.  1859,  116.) 

168.— PCECIIilA  Bloch  &,  Schneider. 

CLinUa  Poey.) 

(Bloch  &  Schneider,  Systema  Ichthyologiie,  1801,  452 :  type  PcMi/ia  vivipara  Bloch  d& 
Schneider,  from  Surinam.) 

This  genus  differs  from  Mollienesia  only  in  the  smaller  size  of  the 
dorsal,  which  has  usually  nine  or  ten  rays  and  is  nearly  opposite  the 
anal  in  the  female,  but  behind  it  in  the  male.    The  numerous  species 

•  M.  farmoM  (Grd.)  Gthr. 

Body  rather  stout.  Snout  short.  Fins  different  in  the  two  sexes.  OlivaceonB, 
scales  with  brown  spots ;  dorsal  fin  with  transverse  series  of  blackish  spots ;  other 
fins  immaculate.     Head  3^ ;  depth  3^.    D.  12;  A.  10.  JPalo  Alto,  Mexico.    {(Hrard.) 

(Limiaformoaa  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 115;  Giinther,  vi,  349.) 

M.  janeai  Gthr. 

Brownish,  each  scale  with  a  black  margin;  a  black  band  between  eye  and  scapula; 
a  ronnd  black  spot  on  upper  half  of  root  of  caudal ;  anal  with  a  black  line  along  each 
ray;  other  fins  plain.  Eye  shorter  than  snout,  4  in  head,  2  in  interorbital  width. 
DoTsal  (in  female)  much  longer  than  high ;  anal  small,  opposite  middle  of  dorsal* 
D.  12;  A.  10;  Lat.  1.  29;   L.transv.9.  Volcanic  lake,  Hnamantla,  Mexico.    {GUnther,) 

(Ganther,  Ann.  Mag.  Nat.  Hist,  xiy,  370,  1874.) 
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inhabit  the  West  Indies,  Mexico,  and  South  America.    {Ttocxdof;,  varie- 
gated.) 

*  BranchiostegalB  5.    (PcBcUia.) 

568.  P«  coachiana  (Girard)  Jor.  Sl  Gilb. 

Body  short,  back  convex;  head  small;  scales  very  large.  Brownish, 
each  scale  with  a  large  brown  spot ;  an  obscure  black  lateral  band ;  fins 
plain,  except  the  dorsal,  which  has  a  few  black  spots.  Head  4.  D.  9 ; 
A.  6.    Nuevo  Leon,  Mexico.    {Oirard.) 

(Limia  ooudiiana  Grd.  Proc.  Aoad.  Nat.  Scl.  Phila.  1859, 116 :  Pcecilia  couchii  Gaather, 
vi,  347.) 

164.— OIBABDINVS  Poey.* 
(Poey,  Mem.  Caba,  i,  383, 1851 :  tj'^pe  Girardinua  metallioua  Poey,  from  Cuba.) 

Body  moderately  slender;  mouth  small;  mandible  very  short,  its 
bones  not  united ;  snout  short ;  both  jaws  with  a  single  series  of  slen- 
der, movable,  pointed  teeth ;  scales  rather  large ;  anal  fin  more  or  less 
in  advance  of  dorsal,  in  the  male  modified  into  an  intromittent  organ ; 
intestinal  canal  elongate ;  mud  eating.    Very  small  fishes,  the  smallest 

•  PLAT YPCECILUS  Gttnther. 

(GUnther,  Cat.  Fishes  Brit.  Mas.  vi,  350,  1866:  tyi>e  Platypcccilu8  maculatiu  Giinther.) 

Small  fishes  allied  to  Girardinu8,  bnt  with  the  origin  of  the  aual  fin  behind  that  of 
the  dorsal.    Mexico.    (jcXarvifhroad:  irotHtXo?,Pc6oUu8=PcBcUia,) 

P.  nuumlaius  Gthr. 

Body  mnch  compressed  and  elevated.    Caadal  peduncle  short  and  deep.    OliyaceouSy 

a  roandish  black  spot  on  middle  of  root  of  caadal ;  a  black  spot  on  middle  of  side  of 

body ;  dorsal  often  spotted  with  black ;  margins  of  anal  and  caudal  black.    Head  3^ ; 

depth  2^.    D.  10;  A.  9;  scales  2&-8.    L.  H  inches.    Mexico.    (^Unther.) 

(Gttnther,  vi,  350.) 

GOODEA  Jordan. 

(Jordan,  Proo.  U.  S.  Nat.  Mus.  1879,  299 :  type  Goodoa  atri^nni»  Jor.) 

Form  of  FundaluSj  but  with  the  intestinal  canal  elongate,  the  dentary  bones  loosely 
joined,  and  the  teeth  slender,  movable,  tnouBpidy  attached  in  a  single  series  on  the 
outer  edge  of  the  Jaws,  not  closely  set.  Fins  small,  the  dorsal  and  aual  similar,  the 
dorsal  slightly  in  advance  of  anal.  No  spines.  Scales  moderate.  Limnophagous. 
Sexual  changes,  if  any,  unknown.    Mexico.    (Dedicated  to  G.  Brown  Goode.) 

O,  otri^nniB  Jordan. 

Bluish  above ;  sides  nearly  plain ;  a  silvery  streak  along  each  row  of  scales. 
Vertical  fins  chiefly  black,  especially  on  the  distal  half.  Body  oblong,  compressed, 
the  back  nearly  straight,  the  caudal  peduncle  deep.  Head  short,  broad,  depressed. 
Mouth  smalL  Lower  jaw  projecting.  Teeth  loosely  inserted,  not  close  together.  Eye 
8^  in  head,  a  little  more  than  half  the  width  of  the  int^rorbital  space.  Humeral 
Boale  somewhat  enlarged.  Fins  small.  Dorsal  slightly  in  advance  of  anal.  Caudal 
amalL  Head  4;  depth  4.  D.  12;  A.  13;  Lat.  I.  38;  L.  transv.  13.  L.  4  inches. 
Guanajuato,  Mexico.    From  a  salt  lake  in  a  volcanic  basin. 

(Jordan,  Proc.  U.  S.  Nat.  Mus.  1879^  299.). 
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vertebrate  animals  known,  found  in  the  fresh  waters  of  the  warmer 
parts  of  America.    (Dedicated  to  Charles  Oirard.) 

569.  O.  fermesus  Grd. 

Body  short.  Snout  very  short.  Anal  smaller  than  dorsal.  Brown- 
ish olive,  with  a  black  streak  from  the  snout  along  the  middle  of  the 
side,  crossed  by  6  or  8  brownish-black  vertical  streaks ;  a  black  spot  at 
bases  of  caudal,  dorsal,  and  anal.  Head  3^;  depth  3|.  D.  7;  A.  0; 
Lat.  1.  28.  L.  1  inch.  South  Carolina  to  Florida ;  said  to  be  the  small- 
est known  fish. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  62;  Gttnther,  vi,  354.) 

570.  G.  eccldenialis  (B.  <&  G.)  Grd. 

Brownish  above,  with  a  black  lateral  stripe ;  a  black  line  along  lower 
margin  of  tail.  Fins  unicolor.  Head  3f ;  depth  3f .  D.  7 ;  A.  7.  Oila 
Basin*    (CHrard.) 

( Heterandria  oooidentalis  B.  <&  G.  Proc.  Acad.  Nat.  Soi.  Phil.  1853,  390 ;  Girard,  U. 
S.  Mex.  Bound.  Ichth.  73 ;  Gttnther,  vi,  354  :  Girardinu8  $onarien9i»  Girard,  Proc.  Acad. 
Nat.  Soi.  Phila.  1859,  120 :  airardinus  aonariensis  GUnther,  vi,  355. ) 

Family  L.— UMBRIDiE. 

{The  Mud  Minnoios.) 

Body  oblong;  broad  anteriorly;  compressed  behind.  •Head  large, 
flattened  above.  Mouth  moderate,  the  maxillary  without  distinct  sup- 
plemental bone.  Bands  of  villiform  or  cardiform  teeth  on  premaxil- 
laries,  lower  jaw^  vomer,  and  palatines }  premaxillaries  not  protractile. 
Lateral  margin  of  upper  jaw  formed  by  the  broad,  short  maxillaries, 
which  are  toothless ;  lower  jaw  the  longer.  Gill-openings  wide ;  the 
membranes  scarcely  connected ;  gill-rakers  little  developed ;  branchios- 
tegals  &-8.  Scales  moderate,  cycloid,  covering  head  and  body;  lateral 
line  obscure  or  wanting.  Dorsal  flu  moderate,  posterior,  in  advance  of 
anal;  ventrals  small,  close  to  anal;  pectorals  inserted  low;  caudal  flu 
rounded.  Stomach  without  blind  sac;  no  pyloric  coBca ;  pseudobranchis 
hidden,  glandular ;  air-bladder  simple ;  oviparous ;  sexes  similar.  Car- 
nivorous flshes  living  in  mud  or  among  weeds  at  the  bottom  of  clear 
sluggish  streams  and  ponds,  extremely  tenacious  of  life,  like  the  Cypri- 
nodontidm.  Oenera  2 ;  species  3,  Umbra  crameri  of  Austria,  and  the 
following.  The  family  is  very  close  to  the  EsooidcBy  differing  mainly  in 
the  smaller  mouth  and  weaker  teeth. 

{UmMda  Gttnther,  yi,  231,  232.) 
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*  Pectorals  narrow,  with  few  ( 12-15)  rays ;  ventral  rays  6 ;  aeales  moderate .  Umbra,  165. 
Pectorals  broad,  with  many  (3:^-36)  rays ;  ventral  rays  3 ;  scales  small . .  Dalua,  166. 

165.— mHBBA  MOller. 

Mud-fishes, 

(  Melanwra  Agassir.. ) 


(Kramer ;  Mtlller,  Abhandl.  Akad.  Wiss.  Wien,  Borl.  1842,  188 :  tyi»e  Unibra  orameri 
Miiller.) 

Body  oblong,  covered  with  cycloid  scales  of  moderate  size,  without 
radiating  strisB^  no  lateral  line.  Head  shortish,  little  depressed.  Eye 
rather  small.  Cleft  of  month  moderate.  Ventral  fins  6-rayed,  below 
or  slightly  in  front  of  dorsal;  anal  fin  much  shorter  than  dorsal.  Pec- 
torals rather  narrow,  rounded,  placed  low,  with  12-15  rays,  which  are 
much  jointed.  Caudal  rounded.  Preopercle  and  preorbital  with  mu- 
cous pores.  Branchiostegals  6.  Oill-rakers  short,  thick.  Size  small. 
Two  species,  very  similar  to  each  other,  inhabiting  the  waters  of  the 
United  States  and  Austria.    (Latin,  umbraj  a  shade.) 

571.  V.  lini  (Rirt.)  Gthr.— Jf«d  Minnow;  Dog-fi$h. 

Dark-green  or  olive,  mottled,  sides  with  irregular  narrow  pale  bars, 
these  often  obscure  or  wanting;  a  distinct  blacif  bar  at  base  of  caudal ; 
whitish  8trix)es  sometimes  present  along  the  rows  of  scales.  Head  3f 
in  length;  depth  4J.  B.  6;  P.  14;  D.  14;  A.  8;  V.  6;  Lat.  1.  35;  L. 
transv.  15.  L.  4  inches.  Vermont  to  Minnesota  and  South  Carolina. 
Abundant  northward  in  weedy  streams  and  ditches.  ^^  A  locality  which 
with  the  water  perfectly  clear  will  appear  destitute  of  fish  will  perhaps 
yield  a  number  of  mud-fish  on  stirring  up  the  mud  at  the  bottom  and 
drawing  a  seine  through  it.  Ditches  in  the  prairies  of  Wisconsin,  or 
mere  bog-holes,  apparently  affording  lodgment  to  nothing  beyond  tad- 
poles, may  thus  be  found  filled  with  MelanurasP    (Baird.) 

{Hydrargyra  Umi  Kirtland,  Bost.  Jonrn.  Nat.  Hist,  iii,  277 :  Melanwra  annulata  Ag. 
Am.  Joum.  Sci.  &,  Arts,  1854,  135 :  Umbra  limi  Gilnther,  vi,  232 :  LeucMCMBpygmauB  De 
Kay,  New  York  Fanna,  Fishes,  214 :  Umbra pygmoM  Jordan,  Bull.  U.  S.  Nat.  Mas.  z,  53 ; 
the  eastern  form,  pygm<Ba,  nsnally  slightly  differing  in  proportions.) 

166.— DAIililA  Bean. 
(Bean,  Pioc.  U.  S.  Nat.  Mas.  1879,  358:  type  DalUa pectoralis  Bean.) 

Body  oblong,  covered  with  small,  partly  embedded  cycloid  scales;  a 
trace  of  lateral  line;  a  line  of  mucous  tubes  below  eye.  Eye  small. 
Cleft  of  mouth  moderate.  Yilliform  or  almost  cardiform  teeth  on  jaws, 
vomer,  and  palatines;  those  on  premaxillaries  enlarged.    Yentrals  in 
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front  of  dorsal,  composed  of  3  rays;  base  of  anal  about  as  long  as  that 
of  dorsal;  caadal  fin  rounded;  pectoral  fin  roanded,  with  a  somewhat 
fleshy  base,  with  33-36  rays.  Branchiostegals  7  or  8.  Streams  of 
Alaska.    (Dedicated  to  W.  H.  Dall.) 

5Y9«  D«  pectoralls  Bean. 

Body  dusky  brown,  mottled  with  whitish.  BeUy  whitish,  often 
si>eckled ;  fins  with  dark  sx>ots.  Body  rather  elongate.  Eye  small,  6 
or  7  in  head.  Pectoral  about  half  as  long  as  head;  ventral  one-third; 
anal  beginning  opx>osite  front  of  dorsal  and  ending  nearly  opposite  its 
last  ray.  Scales  on  belly  very  small.  Head  4;  depth  5.  D.  12;  A  13; 
P.  34;  V.  3;  scales  11-77-11.    L.  8  inches.    Saint  Michael's,  Alaska. 

(Bean,  Pioc.  U.  S.  Nat.  Mas.  1879,  358.) 

Family  LI.— ESOCID^. 

{The  Pikes.) 

Body  idongate,  not  elevated,  more  or  less  compressed.  Head  long ; 
the  snout  much  prolonged  and  depressed.  Mouth  very  large ;  its  cleft 
forming  about  half  the  length  of  the  head ;  lower  jaw  the  longer ;  upper 
jaw  not  protractile,  most  of  its  margin  formed  by  the  maxillaries,  which 
are  quite  long  and  provided  with  a  supplemental  bone ;  premaxillaries, 
vomer,  and  palatines  with  broad  bands  of  strong  cardiform  teeth  which 
are  more  or  less  movable;  lower  jaw  with  strong  teeth  of  different 
sizes ;  tongue  with  a  band  of  small  teeth.  Head  naked  above ;  cheeks 
and  opercles  more  or  less  scaly;  gill-openings  very  wide;  gill-mem- 
branes separate,  free  from  the  isthmus ;  gill-rakers  tubercle-like,  toothed ; 
branchiostegals  12-20.  Scales  small;  lateral  line  weak,  obsolete  in 
young  specimens,  developed  in  the  adult.  Dorsal  posterior,  opposite 
and  similar  to  anal ;  caudal  fin  emarginate ;  pectoral  fins  small,  inserted 
low;  ventrals  rather  posterior;  vent  normal;  no  adipose  flji;  no  bar- 
bels ;  stomach  not  coecal,  without  pyloric  appendages ;  pseudobranchi^ 
glandular,  hidden ;  air-bladder  simple.  Fishes  of  moderate  or  large  size, 
inhabiting  the  fresh  waters  of  the  northern  partes  of  Euroi>e,  Asia,  and 
North  America.  Genus^-;  species  about  6,  one  of  them  cosmopolitan, 
the  rest  all  confined  to  America.  The  species  are  all  noted  for  their 
greediness  and  voracity.      \ 

(BioMa  Gttnther,  vU,  226-230.) 
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16Y.— ESOX  LixmaDUS. 

Pikes, 

(LinnsBus,  Systema  Natar» :  type  E90X  lucius  L.) 

Characters  of  the  genus  included  above.  (Latin,  esoxj  a  pike;  Greek, 
hoz'j  probably  from  /<ro^,  equal;  d^«>?,  sharp.) 

a.  CheekB  as  well  as  opercles  entirely  scaly ;  branchlostegals  11-14 ;  color  greenish, 
xeticulatecL    (Picorellus*  Raf.) 

h,  Branchlostegals  normally  12. 

5Y8*  E.  ameiicanas  Gmelin. — Banded  Pickerel, 

Body  short  and  robust ;  head  heav^'^,  with  blunt  short  snout, ;  eye 
rather  large,  about  5  in  head,  its  diameter  nearly  half  the  length  of  the 
snout,  its  posterior  margin  scarcely  behind  middle  of  head;  upper 
branchiostegals  scaly.  Dark  green ;  sides  with  about  twenty  distinct, 
blackish,  curved  bars,  sometimes  obscurely  marked,  but  not  distinctly 
reticulated ;  a  black  bar  below  eye,  another  from  upper  edge  of  opercle 
through  eye  to  snout.  Head  3f ;  depth  5^.  B.  12-13 ;  D.  11 ;  A.  11 ; 
Lat.  1. 105.  L.  12  inches.  A  small  pickerel,  abundant  from  Massachu- 
setts to  Florida,  in  streams  east  of  the  mountains. 

(Eaox  lucittSy  /S  amerioanus  Gmelin,  Systema  Natune,  1788, 1390 :  Eaox  niger  Le  Snear, 
Joam.  Acad.  Nat.  Sci.  Phila.  i,  415:  Esox  faaciatuM  Dekay,  New  York  Fauna,  Fishes, 
224 :  Esox  omatu8  Storer,  Fish.  Mass.  313 :  Eeax  niger  Gtlnther,  vi,  229 :  Eaox  ravencli 
Holbr.  Ich.  8,  C.  1860, 201.) 

5Y4*  £•  salmoneas  Raf. — Little  Pickerel, 

Body  moderately  stout,  somewhat  compressed;  head  rather  short, 
longer  than  in  E.  americanusj  but  shorter  than  in  E.  reticulatttSj  the  eye 
being  exactly  in  the  middle  of  the  head ;  eye  large,  less  than  3  times  in 
snout,  about  6  in  head;  caudal  well  forked.  Color  green  or  grayish; 
sides  with  many  curved  streaks,  sometimes  forming  bars,  but  more 
usually  forming  marmorations  or  reticulations,  the  color  extremely  vari- 
able, sometimes  quite  plain ;  sides  of  head  usually  variegated ;  a  dark 
bar  downward  from  eye,  and  one  forward ;  base  of  caudal  sometimes 
mottled;  other  fins  usually  plain.  Head  3};  depth  5-^.  D.  11;  A.  11; 
Lat.  1.  105.  L.  12  inches.  Mississippi  Yalley  and  southeastward,  a 
small  species  very  abundant  in  the  small  streams  and  bayous  of  the 
South  and  West. 

(Rafinesque,  Ich.  Oh.  1820,  70;  Jordan,  Man.  Vert.  ed.  2d,  268:  Eeoxumhrosue  Kirt- 
land,  Cleveland  Annals  of  Science,  1854,  79 :  Eeox  umbrosue  Cope,  Trans.  Am.  Phil. 
Soc.  Phila.  18G6,  409 :  Esox  cypho  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  79 :  Eaox 
^pho  Giinther,  vi,  230 :  Esox  poroeue  Cope,  Trans.  Am.  Phil.  Soc.  Phila.  1866, 406.  This 
form  (oypho  =poro8U$)f  distinguished  mainly  hy  the  arched  hack  and  steep  profile,  is 
probahly  a  variety  or  accidental  form  of  the  preceding.) 

*  Rafinesque,  Ich.  Oh.  1820,  70 :  type  E90X  vitiatua  Raf.    (A  latinlzation  of  pickerel) 
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hb,  Branchiostegals  14-16. 
5Y5*  K*  reCicalaCas  Lo  Saeur. — Common  Eiutem  Pickerel;  Green  Pike, 

Body  rather  slender,  deepest  near  the  middle  and  tapering  backward 
to  a  slender  caudal  peduncle ;  head  long,  the  snout  prolonged,  so  that 
it  is  not  much  shorter  than  the  rest  of  the  head;  eye  small,  about  3^  in 
snout,  8  in  head;  caudal  well  forked.  Color  green  of  varying  shades, 
sides  with  golden  lustre,  and  marked  with  numerous  dark  lines  and 
streaks,  which  are  mostly  horizontal,  and  by  their  junction  with  one 
another  produce  a  reticulated  appearance;  a  dark  band  below  eye;  fins 
plain.  Head  3 J ;  depth  6.  B.  15 ;  D.  14 ;  A.  13  (counting  developed 
rays  only  as  in  other  cases) ;  Lat.  1.  125.  L.  24  inches.  Maine  to  Ala- 
bama, everj'where  east  of  the  mountains,  not  found  west  of  the  Alle- 
ghanies. 

(Le  Saenr,  Jonin.  Acad.  Nat.  Sci.  Phila.  i,  440,  1818 ;  Gttnthor,  vi,  229 ;  Storer,  Fish. 
MaA8.311,  and  of  all  authors:  Esox  a^nw^Holbrook,  Icb.  S.  Car.  1860,198:  EeoxphaUh 
ratua  Say,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  41G.) 

aa.  Cheeks  scaly;  lower  half  of  opercles  bare;  branchiostegals  14-16;  species  ligl^t- 
spotted  ou  a  darker  ground.    {Ebox,) 

5Y6.  E.  laclos  1^,—Pike. 

Body  moderately  elongate,  the  back  little  elevated ;  head  rather  long, 
the  eye  exactly  midway  in  its  length.  General  color  bluish,  or  greenish 
gray,  with  many  whitish  spots  which  are  usually  smaller  than  the  eye 
and  arranged  somewhat  in  rows;  dorsal,  anal,  and  caudal  fins  with 
roundish  black  spots ;  young  with  the  white  spots  coalescing,  forming 
oblique  cross  bars;  a  white  horizontal  band  bounding  the  naked  part  of 
the  operculum.  Head  3§;  depth  5;  eye  6J  in  head.  B.  15,  in  the  Amer- 
ican var.  estor  (13  or  14  in  European  specimens);  D.  17;  A.  14;  Lat.  1. 
123.  L.  2-4  feet.  Fresh  waters  of  the  noi-them  parts  of  Europe,  Asia, 
and  Korth  America ;  in  the  Eastern  United  States  south  to  Northern 
Ohio ;  very  abundant. 

{Esox  luciuH  L.  Syst.  Nat. ;  Giinther,  vi,  226,  and  of  authors  generally :  Eeox  estor  L© 
Saenr,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,  413,  1h18  :  Esox  estor  Gflnther,  vi,  228 :  Esoxdepran- 
due  Giinther,  vi,  229 :  Esox  horeus  Agassiz,  L.  Superior,  317.) 

aaa.  Lower  half  of  cheeks  as  well  as  of  opercles  bare  ;  branchiostegals  17-19 ;  black- 
spotted  oil  a  lighter  ground.    (Maecalongus*  Jordan.) 

5YY*  E«  nobilior  Thompson. — Muekallunge. 

General  form  of  E,  lucius^  the  head  a  little  larger  proportionally ; 
scaly  part  of  cheeks  about  as  wide  as  eye ;  the  scales  on  both  cheeks 

*  Jordan,  Rept.  Ohio  Fish.  Com.  ,1877,  92:  type  Eeoxnohilior  Thompson.  (Latin, 
ffUMoa,  mask;  longtu,  long.) 

BolL  Nat.  Mus.  No.  16 ^23 
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and  opercles  in  about  8  rows.  Color  dark  gray ;  sides  with  roand  blackish 
spots  on  a  ground  color  of  grayish  silvery ;  belly  white ;  fins  si)otted 
with  black.  Head  3§ ;  depth  6.  B.  18 ;  D.  17 ;  A.  1 6 ;  Lat.  1. 150.  L.  4 
to  8  feet.  A  magnificent  fish,  by  far  the  largest  of  its  family,  found  in 
the  Great  Lake  region  and  northward. 

(Esax estor  Dek&y, N.  Y.  Fauna,  Fishes, 222,  and  of  varioas  authors,  not  of  Le  Sueur; 
Thompson,  Pioc.  Bost.  Soc.  Nat.  Hist.  1850,  iii,  163 ;  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  54, 
ADd  of  most  lato  writers.) 

,     Order  O -APODES.* 

{The  Eels.) 

Scapular  arch  free  behind  the  cranium ;  no  prsecoracoid  arch.  Air- 
bladder,  if  present,  with  a  pneumatic  duct.  Ventral  fins  wanting. 
Maxillary  and  premaxillary  more  or  less  connate  with  other  bones  or 
with  each  other,  sometimes  entirely  wanting.  Pharyngeal  and  oper- 
cular apparatus  often  deficient.  Vertebrae  in  increased  number.  Ver- 
tical fins  without  spines,  usually  confluent  around  the  tail.  Gill-open- 
ings usually  narrow,  separated  by  a  broad  isthmus,  sometimes  close  to- 
gether or  confluent.  No  pseudobranchiaa.  Body  eel-shaped;  naked, 
or  with  rudimentary  scales. 

As  here  understood,  this  order  includes  most  of  the  old  order  of 
ApodeSj  excluding  as  separate  orders  the  Olanench^li  (Ghymnotidw)  and 
the  Ichthyocephali  {Monopteridce).  It  thus  includes  the  Holosiomij  En- 
chelycephaUj  and  ColocephaU  of  Cope,  which  may  be  united  provision- 
ally until  the  osteology  of  various  aberrant  forms  is  made  known,  (a, 
privative;  T:oh<:^  foot.) 

(SymbranckidtB  and  MurcenidiB  Gttnther,  viii,  12-145.) 

ANALYSIS  OP  FAMILIES  OP  APODES. 

'Veut  much  behind  head;  jaws  not  greatly  produced;  dorsal  without  spines. 
1  Muscular  and  osseous  systems  well  develox>ed. 

a.  Preopercle  wanting ;  lower  pharyngeals  wanting ;  gill-openings  very  small. 

lAVRJESlDJE,  52. 

aa.  Preopercle  present;  lower  pharyngeals  present. 

b.  Gill-openings  well  separated Anguillid^,  53. 

bJf,  Gill-openings  contiguous;  mouth  very  large,  with  small,  sharp  teeth. 

SYNAPHOBRANCniDf,  54. 

tt Muscular  and  osseous  systems  feebly  developed;  gape  very  wide;  stomach  ex- 
tremely distensible SACCOPHARYNGIDiE,  55. 

••Vent  under  the  pectorals;  both  jaws  produced  into  a  very  slender  beak;  body  ex- 
tremely slender;  middle  of  dorsal  with  spines NEMiCHTUYiDiE,  56. 

*  Called  Endhelyoephali  in  the  analytical  table  on  page  8) 
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•      Family  LII.— MURiENIDiE. 

{The  Murcenas,) 

Body  elongate,  eel-shaped,  naked.  Head  subconical,  elevated  at  the 
occipat,  the  snoat  rather  slender;  skull  less  developed  than  in  fishes 
generally,  the  opercular  bones  rudimentary,  the  preoperculum  generally 
wanting.  Premaxillary  rudimentary  or  wanting.  Ethmoid  very  wide. 
Maxillary,  symplectic,  pterygoid,  basal-branchihyal,  superior  and  in- 
ferior pharyngeal  bones  all  wanting,  except  the  fourth  superior  pharyn- 
geal, which  is  jaw-like,  and  supported  by  a  strong  superior  branchihyal. 
Teeth  various.  Gill-opening  reduced  to  a  small  slit  or  foramen.  Ven- 
tral fins  none.  Pectorals  usually  wanting ;  dorsal  and  anal  low,  conflu- 
ent around  the  tail,  sometimes  wanting.  Skeleton  well  ossified.  Mus- 
cular system  well  developed.  Genera  5  or  6;  species  about  110.  Abun- 
dant in  warm  seas,  often  reaching  a  large  size. 

{Murcsnida  engysdhiaUB  Giinther,  viii,  93-13C:  order  Colooephali  Cope,  Trans.  Amer. 
Phil.  Soc.  1870, '456.) 

a.  Pectorals  none ;  vertical  fins  well  developed;  nostrils  round;  teeth  all  acute. 

MURiBNA,  168. 

16§.--1«IURJCIVA  Linnsens. 
(Artedi ;  Linn.  Syst.  Nat. :  type  Murcsna  heUnce  L.) 

Pectoral  fins  none;  dorsal  and  anal  fins  well  developed.  Posterior 
nostril  round,  with  or  without  tube;  anterior  nostril  with  a  tube. 
Teeth  well  developed,  acute.  Tongue  not  ft'ee.  No  latera(l  line.  Body 
usually  moderately  elongate.  Species  very  numerous  in  warm  seas. 
{/ifjpaivay  the  ancient  name  of  Murccna  helence;  from  fiupovj  a  sweet  oiL) 

a.  Posterior  as  well  as  anterior  nostrils  tobular.    (Murcena,) 

5Y8«  HI.  melanotis  (Kanp)  Qthr,— Moray. 

Brownish  black,  everywhere  with  numerous  round  yellowish  spots, 
most  of  which  are  smaller  than  the  eye,  these  sometimes  confined  to 
the  head  and  tnink;  a  large  round  black  spot  around  the  gill-opening'; 
angle  of  mouth  black.  Nasal  tubes  subequal  in  length,  shorter  than 
the  eye.  Maxillary  teeth  biserial,  and  in  young  examples  mandibulary 
teeth  also.  Canine  teeth  somewhat  knife-shaped,  of  moderate  length. 
Mouth  capable  of  being  completely  shut.  Gill-opening  narrow,  not 
wider  than  the  small  eye.  Snout  of  moderate  length.  Cleft  of  mouth 
of  moderate  length,  about  2J  in  length  of  head.  Tail  longer  than  body. 
Head  2J  in  length  of  trunk.    West  Indies,  &c.    {OUntJier,)    Sx>ecimens 


356    CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY — IV. 

probably  belonp^ing  to  this  species  lately  obtained  at  Charleston^  S.  C, 
by  Mr.  E.  E.  Earll. 

{Limamurama  melanotis  Kaup,  Aale  Hamburg  Mas.  27;  Gtinther,  viii,  98.) 
aa.  Posterior  nostril  without  tube.    (Gymnotharax**  Blocb  &  Schneider.  ) 
5Y9.  HI.  mordax  Ajrea,— Conger  JEel, 

Dark  brown,  vaguely  reticulated  with  narrow,  paler  markings  and 
spots;  a  round  dark  blotch  about  gill-opening;  lower  side  of  head  and 
throat  with  about  15  dark  lengthwise  streaks;  belly  with  similar 
streaks  running  crosswise;  a  dark  line  on  each  side  of  base  of  anal, 
with  short  cross-branches.  Snout  short,  narrow,  and  pointed.  Occip- 
ital region  becoming  fleshy  and  much  elevated  with  age.  Tail  form- 
ing about  half  the  total  length.  Head  7  in  length.  Tube  of  anterior 
nostril  half  as  long  as  the  eye;  posterior  nostril  with  a  slight  border. 
Eye  above  the  middle  of  the  gape,  2J  in  snout,  which  is  6J  in  rest  of 
head.  Gill-opening  slightly  larger  than  eye.  Sides  of  upi>er  jaw  with 
two  series  of  teeth  posteriorly,  the  outer  series  of  small,  close-set,  re- 
curved, triangular  teeth,  which  are  immovable;  inner  teeth  about  5, 
similar,  but  larger,  depressible;  a  groove  between  the  two  series;  in 
front  of  these,  continuous  with  the  outer  series,  are  3  fixed,  knife- 
shaped  teeth,  then  a  movable  tooth,  then  3  fixed  teeth ;  on  the  middle 
line  of  vomer  3  depressible  fangs,  the  posterior  the  largest  of  the  teeth ; 
in  the  lower  jaw  a  single  series,  corresponding  to  the  outer  series  in 
the  upper  jaw,  some  of  the  front  teeth  enlarged  and  fixed.  Eeaches  a 
length  of  5  feet.  Point  Goncepcion  to  Cape  San  Lucas ;  abundant 
about,  the  islands,  and  remarkable  for  its  ferocity. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  30.) 
5§0«  M.  ocellata  (Agassiz)  Jenyns. 

Teeth  uniserial,  some  of  them  slightly  serrated.  Mandible  with  12-14 
teeth  on  each  side,  the  two  anterior  being  canines  of  moderate  size; 
''intermaxillary'^  teeth  not  much  larger  than  "maxillary'^;  there  are 
no  teeth  on  the  mesial  line  between  the  *' intermaxillary"  teeth.  The 
mouth  can  be  shut  completely.  Anterior  nasal  tubes  short.  Snout 
short,  thick.  Eye  rather  small.  Gleft  of  the  mouth  of  moderate  width, 
extending  beyond  eye.  Tail  longer  than  the  body.  Head  about  half 
as  long  as  tnink.  Brownish,  with  numerous,  small  round  white  spots 
irregularly  disposed,  the  largest  about  as  large  as  the  eye.     Dorsal  fin 

•Bloch  &  Schneider,  Syst.    Ichth.  525,  52H;    originally  equivalent   to  Murasna, 
{yv/ivoif  naked;  Oopa^j  chest;  in  allusion  to  the  absence  of. pectorals.) 
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with  subaltemate  large  white  and  black  spots;  anal  (and  dorsal)  with 
a  broad  black  margin.    {OUntJ^er.)    Florida  and  Texas  southward. 

(Oifmnotkorax  ocellatua  Agassiz,  Spix  Pise.  Brasil,  91;  GUnther,  viii,  102:  Neomurcena 
nigromarginata  Girard,  U.  S.  Mex.  Bound.  Surv.  Iclith.  7G.) 

Family  LIIL— ANGUILLIDiE. 

{The  True  Eels.) 

Body  elongate,  serpentiform,  naked  or  covered  with  imbedded  scales. 
Head  conical,  the  snout  not  much  produced,  sometimes  very  blunt. 
Preoperculum  present.  Premaxillaries  present,  separated  on  the  me- 
dian line  by  the  ethmoid.  Maxillaries  wanting  or  connate  with  the 
premaxillary,  which  forms  the  border  of  the  moutli.  Superior  branchi- 
hyals  and  inferior  and  superior  pharyngeals  well  developed,  the  latter 
of  three  bones.  Teeth  various.  Gill-openings  separate,  not  very  small 
(except  in  Simenchelys).  Ventral  fins  none;  dorsal  and  anal  low,  usually 
confluent  around  the  tail;  pectorals  generally  present,  placed  rather 
high.  Yent  not  far  from  anal  fin.  Skeleton  ossified.  Muscular  system 
well  developed.  Ueart  not  far  behind  gills.  As  here  understood,  this 
family  includes  a  wide  variety  of  forms,  which  have  been  often  arranged 
in  several  families.  It  is  probable  that  some  division  will  be  found  nec- 
essary, but  we  have  not  the  data  on  which  to  make  it.  Genera  about 
20;  species  about  160.  In  all  warm  seas,  many  of  them  ascending 
rivers. 

(Anguillida!,  part;  Gthr.  viii,  23-90.) 

a.  Tongue  not  free  anteriorly. 
5.  End  of  tail  not  Hurrounded  by  the  fin;  nostrils  labial.     (Ophisurina.) 
c.  Pectoral  fins  wanting  (rarely  rudimentary) ;  teeth  smaU,  conical. Ccecula,  169. 

cc.  Pectoral  fins  present ;  teeth  acute Ophichth YS,  170. 

bb.  End  of  tail  surrounded  by  the  fin. 
<!.  Nostrils  labial.     (Myrina:.) 

€.  Teeth  granular Myrichthys,  171. 

dd.  Nostrils  superior  or  lateral.    (Marcpnesocina!,) 

f.  Pectoral  fins  present;  dorsal  and  anal  rudimentary.... Neoconger,  172. 
aa,  Tongne  free  anteriorly ;  pectorals  present ;  nostrils  not  labial. 
g.  Snout  subcouical. 
^.  Body  scaleless.     (Congrina;,) 
t.  Jaws  with  an  outer  series  of  close-set  teeth;  lower  jaw  not  pro* 

jecting Conger,  173. 

hh.  Body  with  rudimentary,  linear,  imbedded  scales,  arranged  at  right 
angles  with  each  other.     {Angnillina.) 

j.  Teeth  in  bands ;  lower  jaw  projecting Anguilla,  174. 

gg.  Snout  very  short  and  blunt;    body  scaly;   mandible  very  strong. 
(SimenchelyitKB, ) 
k.  Teeth  blunt,  incisor-like  in  one  series ;    gill-opening  a  very 
short  longitudinal  slit Simencuelys,  175. 
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169.— CCSCUI^A  YaU. 

{Sphagebranektis  Bloch  &  Schneider.) 

(Vahl,  Skrivt.  Naturh.  Selsk.  iii,  1794,  149:  type  CcBoula  pt€rygeraYaM=1  Dalophis 
polyaphthalmu8  Bleeker. ) 

Body  extremely  slender.  Teeth  equal,  small,  conical,  on  jaws  and 
vomer.  Nostrils  labial.  Tongue  not  free  at  tip.  Pectoral  fins  wanting 
or  rudimentary ;  dorsal  fin  present.  Extremity  of  tail  free.  Gill- 
openings  small,  separated  by  a  narrow  isthmus.  Eyes  small.  (Latin, 
ccecusj  blind.) 

581*  €•  scaticaris  (Goode  &,  Bean)  J.  &,  G. 

Brownish,  paler  below.  Teeth  small,  conical,  in  two  series  on  jaws 
and  vomer.  Gill-openings  close  together.  Dorsal  fin  beginning  far  in 
advance  of  the  gill-opening,  a  little  nearer  the  tip  of  the  snout  than  the 
gill-opening,  at  a  distance  from  the  former  equal  to  three  times  the 
length  of  the  snout.  Head  8^  in  distance  from  gill-opening  to  vent, 
and  8  in  tail.  Snout  pointed,  G  in  head.  Pectorals  extremely  small, 
their  length  less  than  jj-^  the  total  length.    {Ooode  &  Bean.) 

(8phagebranohu$  acuticaris  Goodo  &,  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  344.) 

1Y0.-OPHICHTHTS  AliL 

(  Ophisurus  Lac^pMe. ) 
(AW,  Specim.  Iclith.  1789,  9.) 

Body  elongate,  naked.  Teeth  all  pointed ;  vomerine  teeth  present. 
Nostrils  labial.  Tongue  not  free  at  tip.  Dorsal  and  anal  fins  present; 
pectoral  fins  developed.  End  of  tail  not  surrounded  by  the  fin.  Spe- 
cies very  numerous,  found  in  all  warm  seas,    (o^c?,  snake;  tz^oi;,  fish.) 

•Canine  teeth  very  distinct.    (Afyatriophis*  Kaup.) 
t  Teeth  in  each  jaw  in  a  double  series. 

589.  O.  panctlfer  (Kanp)  GUnther. 

Snout  narrowed,  short,  spoon-shaped,  twice  as  long  as  the  eye.  Cleft 
of  the  mouth  very  wide.  Teeth  pointed,  fixed,  unequal  in  size,  those 
of  the  premaxillary  in  a  single  arched  series,  the  foremost  being  the 
longest  of  all  the  teeth ^  outer  series  of  teeth  in  jaws  with  canines; 
vomerine  teeth  triserial,  rather  small.  Lips  not  fringed.  Gill-openings 
wide.  Origin  of  the  dorsal  fin  at  some  distance  behind  the  pectoral, 
which  is  well  developed.     Tail   somewhat   longer   than   the   body. 

*  Kaup,  Apodes,  18.5(5, 10:  type  Ophisurus  roatellatus  Rich.  (jivdrpoVf  spoon;  o^t?f 
anake;  from  the  form  of  the  snout.) 
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Brownish^  with  numerous    small   roundish  black   spots.      {0:unther.) 
West  Indies,  north  to  West  Florida. 

{Crotalopsis  puncHfer  Kaup,  Al)Iiandl.  Haturwiss.  Verein  Hambarg,  iv,  2,  1860: 
Maorodonophi$  mordax  Poey^  Ropt.  Fis.-Nat.  Cuba,  ii,  252,  1868:  Crotalopaia  mardax 
Goode  4&  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  154;  Giinther,  viii,  56.) 

**No  distinct  cauine  teeth;  snoat  moderate.    (}f»r<Bnop8i8*^  Lo  Saenr.) 
t  Teeth  in  the  lower  jaw  in  a  doable  series;  cleft  of  mouth  wide. 

58S.  O.  triserialis  (Kanp)  Giinther. 

Body  with  larger  and  smaller  ronudish  black  spots,  alternating; 
head  with  many  small  black  spots  above  and  below ^  belly  plain;  head 
and  body  with  longitudinal  streaks.  Gill-openings  curved,  well  sepa- 
rated, a  little  longer  than  pectorals.  Head  with  longitudinal  wrinkles, 
its  length  two-fifths  the  distance  from  the  gill-opening  to  the  vent. 
Mouth  wide,  its  cleft  more  than  one-third  the  head.  Eye  moderate.  If 
in  snout  Teeth  pointed,  fixed,  all  biserial,  except  those  on  vomer, 
which  are  uuiserial.  Pectoral  fin  3^  in  head,  the  dorsal  beginning 
above  its  terminal  portion.  Tail  rather  longer  than  body.  Southern 
California  to  Brazil.   (Desciibed  from  Garrett's  type  of  0.  cali/orniemis.) 

{Murccnopifis  Iriserialis  Kaup,  Apodes.  1856, 12;  Giinther,  viii,  58:  OphUurus  oalifomi' 
enns  Garrett,  Proc.  Cal.  Acad.  Nat.  Sci,  iii,  66.) 

tt  Teeth  in  lower  jaw  in  one  series.    (Hmpetoichthys  Kanp.) 

5§4.  O.  occllatas  (Le  S.)  Giinther. 

A  series  of  round  white  spots  along  the  middle  of  the  side  of  the 
body  and  tail;  dorsal  fin  with  a  black  edge;  some  white  dots  on  the 
back  behind  the  head  and  a  white  line  across  the  occiput.  Length 
of  the  head  rather  less  than  one-third  of  the  distance  of  the  gill- 
opening  from  the  vent.  Snout  pointed,  the  upper  jaw  projecting  be- 
yond the  lower.  Cleft  of  the  mouth  wide,  two-fifths  the  length  of  the 
head.  Eye  of  moderate  size,  two-thirds  of  the  length  of  the  snout,  and 
situated  in  the  anterior  third  of  the  head.  Teeth  pointed,  fixed,  un- 
equal in  size;  the  intermaxillary  teeth  largest,  arranged  in  a  curved, 
transverse  series;  maxillary  teeth  in  a  double,  vomerine  and  mandibu- 
lary  teeth  in  a  single  series ;  only  the  anterior  mandibulary  teeth  form 
a  short,  double  series.  Length  of  the  pectoral  fin  rather  more  than 
one-third  that  of  the  head;  dorsal  fin  commencing  opposite  the  poste- 
rior third  of  the  pectoral.  Tail  longer  than  the  body.  {OUntlier,) 
West  Indies,  north  to  West  Florida. 

{Murcenop$la  ocellatus  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  v,  108;  Gtlnther,  viii, 
68:  Herpctoichthys  ocellatus  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  155.) 

*Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  v,  108:  type  Muramopsis  ocellata  Le  3. 
{jivpcnray  MurcBtia;  oTpiif  appearance. ) 
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lYl.— MTRICHTHTS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.Phila.  1859,  58:  type  Mjfrichthy$  tignntu  Grd.) 

Pectorals  present;  dorsal  inserted  in  advance  of  base  of  pectorals,  at 
a  point  nearer  to  them  than  to  the  eye.  Head  large ;  the  lower  jaw 
shorter  than  the  upper.  Teeth  granular,  disposed  in  elongated  x)atches 
on  the  jaws,  palatines,  and  nasal  bones.  Eyes  well  developed.  Gill- 
openings  lateral,  motlerate.  Body  naked.  Nostrils  near  the  end  of  the 
snout,  the  upper  very  small,  opposite  the  lower,  which  are  conspicuous 
and  tubular,    (fiopo^y  Myrus,  an  ancient  name  of  Murwna ;  lx'%^^  fish.) 

685.  M.  tlffriuas  Grd. 

Brownish  above,  throat  and  belly  dull  whitish ;  roundish,  dark  brown 
spots  on  the  body  in  four  longitudinal  series ;  belly  plain ;  throat  with 
whitish  spots ;  spotjs  on  head  smaller  and  deeper  in  color.  Fins  oliva- 
ceous )  x>ectoral  and  anal  plain ;  dorsal  spotted  like  the  body,  white- 
edged.  Body  subcylindrical,  somewhat  compressed,  tapering  backward. 
Pectorals  broader  than  long.  Head  12  in  length.  Cleft  of  mouth  ex- 
tending beyond  eyes.  Teeth  unequal,  in  many  series;  three  series  on 
the  front  of  the  dentary  bones;  two  on  the  upper  jaw  and  two  on  the 
shaft  of  the  vomer.  Length  2  feet.  {Oirard,)  Adair  Bay,  Oregon,  not 
found  by  recent  collectors. 

(Girard,  Proc.  Acad.  Nat.  8ci.  Phila.  1859,  58.) 

1Y3.— NEOCONGER  Girard. 
(Girard,  U.  S.  Mex.  Boand.  Surv.  lohth.  1859,  77:  type  Neoconger  mucronatus  Grd.) 

Scaleless.  Pectoral  fins  present:  dorsal  and  anal  fins  rudimentary, 
passing  around  the  tail,  towards  the  end  of  which  they  are  more  devel- 
oped. Cleft  of  the  mouth  extending  beyond  the  small  eye;  maxillary 
teeth  slender,  in  several  series ;  vomerine  teeth  uuiserial,  forming  a  patch 
in  front;  posterior  nostrils  near  the  anterior  rim  of  the  orbit,  anterior 
near  the  tip  of  the  snout;  tail  not  much  longer  than  the  body.  Gill- 
openings  vertical,  rather  large.  Gulf  of  Mexico.  (v^o(;,  new;  xoy^po^j 
Conger.) 

586.  N.  macronatvs  Grd. 

Dark  reddish  brown  above,  paler  below;  head  small,  slender,  pointed; 
upper  jaw  the  longer;  dorsal  fin  beginning  just  in  front  of  the  vent, 
forming  a  membranous  ridge  until  near  the  tail,  where  it  expands  and 
becomes  fin-like;  i)ectorals  small.    Coast  of  Texa«.    {Girard.) 

(Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  77 ;  Gttnther,  viii,  49.) 
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1Y3.— ANOUII.I.A  Thxmberg. 

Eels. 
(Thnnberg,  Noav.  M^m.  Stockh.  aboat  1791:  type  Murana  angmiUa  L.) 

Body  elongate,  compressed  behind,  covered  with  imbedded  scales, 
which  are  linear  in  form,  and  placed  obliquely,  some  of  them  at 
right  angles  to  others.  Lateral  line  well  developed.  Head  long  con- 
ical, moderately  pointed,  the  rather  small  eye  well  forward  and  over 
the  angle  of  the  mouth.  Teeth  small,  subequal,  in  bands  on  each  jaw 
and  a  long  pat<;h  on  the  vomer.  Tongue  free  at  tip.  Lips  rather  full, 
with  a  free  margin  behind,  attached  by  a  frenum  in  front.  Lower  jaw 
projecting.  Gill-openings  rather  small,  slit-like,  about  as  wide  as  base 
of  pectorals  and  partly  below  them.  Nostrils  superior,  well  separated,, 
the  anterior  with  a  slight  tube.  Vent  close  in  front  of  anal.  Dorsal 
inserted  at  some  distance  from  the  hea<l,  confluent  with  the  anal  around 
the  tail.  Pectorals  well  developed.  Species  numerous,  in  most  warm 
seas,  ascending  streams,  but  mostly  spawning  in  the  sea.  (Latin,  angti- 
illaj  an  eel.) 

5§Y«  A.  rosCrata^  (Lc  Sneur)  Dekay. — Common  Eel, 

Brown,  nearly  plain,  often  tinged  with  yellowish;  paler  below.  Dis- 
tance from  snout  to  dorsal  about  one-third  the  length.  Distance  between 
anal  and  front  of  dorsal  about  equal  to  the  length  of  the  head.  Head 
8J  in  length,  2J  in  distance  from  gills  to  vent.  Pectoral  shorter  than 
mandible.  L.  50  inches.  Atlantic  coast  of  the  United  States ;  very 
abundant  from  Maine  to  Mexico ;  ascending  all  streams  and  resident 
throughout  the  Mississippi  Valley.    Also  recorded  from  China. 

(ifurcpna  roairata  and  hosionierms  Le  Sneur,  Journ.  Acad.  Nat.  Sci.  Phila.  i,  81:  An- 
guilla  boatoniensia  Gunthor)  vii,  31.  Var.  f  texana  Kanp,  IJrom  the  Gulf  of  Mexico  ia 
characterized  by  itu  thicker  lips:  Anguilla  texana  Kaup,  Apodal  Fish.  45:  Anguilla 
iyrannua  Grd.  U.  8.  Mex.  Bound.  Surv.  Icbth.  75.) 


*  Another  species  has  been  accredited  to  our  coast,  viz : 

A,  vulgaris  Kaf. — European  Eel.  Distance  from  snont  to  dorsal  3f  in  length. 
Distance  from  front  of  anal  to  front  of  dorsal,  about  a  third  longer  than  the  head. 
Hea<l  9i  in  length.  Pectoral  about  as  long  as  the  mandible.  Vertebra  45+70,  Coasts 
of  Eunipe,  perhaps  straying  to  our  coasts.  ^'  I  have  examined  an  example  from  New 
Jersey;  it  is  in  the  Liverpool  Museum  {Giinther),^^ 

(Murttna  anguilla  L.  Syst.  Nat. ;  Rafinesque,  Indice  d'lttiol.  Sicil.  1810,  37 ;  Turton, 
Brit.  Fauna,  87;   GUnther,  viii,  28:  Anguilla  acutiroatris  RisaOf  Eur.  Mdrid.  iii,  198.) 
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1Y4.— CONOER*  Cuviep. 

Conger  Eels. 

(Cuvier,  Regue  Anim.  11,  1817:  type  Murana  conger  Linn,  etc.)  * 

Body  formed  as  in  AnguilUiy  the  skin  scaleless.  Head  depressed 
above,  anteriorly  pointed.  Lateral  line  present.  Mouth  wide,  its  cleft 
extending  at  least  to  below  the  middle  of  the  eye.  Teeth  in  the  outer 
series  in  each  jaw  equal  and  close-set,  forming  a  cutting-edge.  No 
canines.  Band  of  vomerine  teeth  short  Tongue  anteriorly  free.  Ver- 
tical fins  well  developed,  confluent  around  the  tail ;  i^ectoral  fins  well 
developed;  dorsal  beginning  close  behind  pectorals.  Gill-openings 
rather  large,  low.  Eyes  well  developed.  Posterior  nostril  near  eye; 
anterior  near  the  tip  of  the  snout,  with  a  short  tube.  Lower  jaw  not 
projecting.  Skeleton  different  in  numerous  respects  from  that  of  An- 
guilla.    Vertebrae  about  56+100.    In  most  warm  seas. 

The  name  Leptocephalm  was  first  given  to  a  peculiar  band-shaped, 
pellucid,  worm-like  animal,  the  type  of  a  considerable  group  of  fishes, 
the  Leptocephalidce  or  Helmiohthyidcc,  which  has  been  made  to  constitute 
a  distinct  order,  Lemniscati.  It  has,  however,  been  satisfactorily  shown 
by  Carus,  Gill,  Giinther,  and  others,  that  these  singular  forms  are  not 
distinct  species,  but  are  early  stages  in  the  development  of  other  fishes, 
Leptocephalus  morrisiiy  of  Conger  niger^  and  the  others  of  various  An- 
guilloid,  Stomiatoid,  and  Clupeoid  forms.  (See  Giinther,  viii,  136.)  It 
is  thought  by  Dr.  Giinther  that  the  Leptocephalid  forms  are  probably 
"individuals  arrested  in  the  development  at  a  very  early  period  of  their 
life,  yet  continuing  to  grow  to  a  certain  size,  without  corresponding 
development  of  their  intemal  organs,  and  perishing  without  having  at- 
tained the  characters  of  the  perfect  animal."  {^^TTP^'^y  Conger,  the  an- 
cient name  of  the  Conger  Eel.) 

588.  C.  nigger  (Risso)  J.  <&  O,— Conger  Eel. 

Dark  brown  above,  lower  parts  soiled  white ;  dorsal  and  anal  pale, 
with  a  black  margin  (sometimes  uniform  black);  pectorals  dusky,  edged 
with  paler;  pores  9f  lateral  line  whitish.  Dorsal  inserted  over  the  pos- 
terior margin  of  the  pectoral,  or  slightly  behind  it ;  pectoral  one-third 

*The  prior  name  Leptocephalus  (Gmelin,  Syst.  Nat.  i,  1150,  1788:  tyx>e  Leptocephalus 
morrisi  Qmel.,  an  arrested  larval  ftirm  of  Conger)  should,  in  strictness,  supersede  Con- 
ner. The  use  of  the  term  for  the  adult  normal  fish  would,  however,  lead  to  confusion, 
as  Leptocephalus  has  for  nearly  a  hundred  years  been  applied  to  various  singular 
organismsi  lately  shown  to  be  undeveloped  forms  of  eels  and  of  certain  Jsospondjfli, 
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as  long  as  the  head.  Teeth  in  a  single  series  on  the  sides  of  the  jaw,  in 
a  broad  patch  at  the  tip.  Cleft  of  mouth  extending  to  beyond  the  mid- 
dle of  the  rather  large  eye.  Jaws  equal  or  the  lower  included.  Dis- 
tance from  snout  to  veut  three  times  the  length  of  the  head.  Head  7^. 
L.  50  inches.  Europe,  to  South  America  and  East  Indies,  frequently 
taken  on  our  Atlantic  coast.  We  are  unable  to  detect  any  difference 
between  American  and  European  examples.  It  sometimes  reaches  a 
length  of  8  feet. 

(Anffuilla  conger  L.  Syst.  Nat. :  Muratna  nigra  Bisso,  Ichth.  Nice,  1810, 93:  Conger  vul- 
garis Cuvier,  Rbgne  Anim.  1817 :  Anguilla  oceanica  MitchUl,  Jonm.  Acad.  Nat.  Sci.  i,  407 : 
Conger  ooddentcUis  Dekay,  N.  Y.  Fauna,  Fishes,  314, 1842 :  Conger  t^ulgaris  Giinther,  viii, 
38:  Conger  oceanicua  GiW,  Kept.  Com.  Fisheries  for  1871-72,  811.) 

175.— SI]n[i:NCHi:i.TS  OiU. 

Pug-nosed  Eels. 

(Gill MS. ;  Goode  &  Bean,  Bull.  Essex  Inst,  xi,  1879, 27 :  type  Simencliclya parasitioua  Gill. ) 

Body  eel-shaped,  covered  with  linear  inffedded  scales,  disposed  at 
right  angles  as  in  Anguilla.  Lateral  line  present,  faint.  Head  very 
short,  rounded,  very  blunt  anteriorly,  slightly  compressed.  Mouth 
small,  entirely  anterior.  Premaxillaries  and  maxillaries  of  each  side 
side  coalesced  and  separated  from  those  of  the  other  side  by  the  eth- 
moid. Jaws  equal,  their  edges  hard,  provided  with  a  single  series  of 
small,  rounded,  close-set,  incisor-like  teeth.  No  vomerine  teeth.  Tongue 
broad,  somewhat  free  anteriorly.  Mandible  very  deep  and  strong. 
Operculum  sabre-shaped.  Gill-openings  very  small,  inferior,  longi- 
tudinal, well  separated,  situated  in  front  of  the  pectorals  and  below 
them.  Both  nostrils  large,  the  anterior  with  a  slight  nm,  but  no  tube. 
Lips  full.  Pectorals  short ;  vertical  tins  confluent  around  the  tail,  the 
dorsal  beginning  not  far  behind  pectorals ;  vent  in  front  of  anal,  near 
middle  of  body.  One  species  known,  probably  the  type  of  a  distinct 
family.    («ye/Jto?,  pug-nosed;  i^x^Xu^y  eel.) 

5§9.  S.  paraslCicas  Gill. 

Dark  brown,  nearly  plain.  Eye  rather  large,  anterior,  but  behind  the 
angle  of  the  mouth,  scarcely  shorter  than  the  snout.  Head  \  length  of 
tnink ;  about  J  distance  from  snout  to  origin  of  dorsal ;  width  of  gill 
slit  equaling  diameter  of  orbit;  interorbital  space  nearly  half  length  of 
head.  Vent  not  much  in  advance  of  middle  of  body.  Dorsal  begin- 
ning just  behind  tips  of  pectorals;  fins  rather  low.  Ofif-shore  banks, 
south  of  Newfoundland ;  abundant.  Individuals  have  been  found  bur- 
rowing  in  the  flesh  of  the  halibut. 

(Gilly  lis.  in  Goode  &  Bean,  BnU.  Essex  Inst,  xi,  27, 1878.) 
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Family  LIV.— SYNAPHOBRANCHID^. 

{The  Synaphobranchoid  Eels.) 

Body  eelsbaped,  covered  with  linear,  imbedded  scales  placed  at  right 
angles,  as  in  Anguilla.  Lateral  line  present.  Head  long  and  pointed, 
the  snout  produced.  Mouth  very  long,  the  eye  being  over  the  middle  of 
its  cleft.  Jaws  about  equal ;  teeth  small,  sharp,  in  a  broad  baud  in  each 
jaw,  becoming  a  single  series  anteriorly;  those  of  inner  series  in  upper 
jaw  and  of  outer  series  in  mandible  somewhat  enlarged ;  vomerine  teeth 
in  a  narrow  band  anteriorly.  Gill-openings  inferior,  horizontal,  close 
together,  convergent  forward,  somewhat  confluent  at  the  surface,  but 
separated  by  a  considerable  isthmus  within.  Tongue  long,  free  only  at 
the  sides.  Kostrils  large,  the  anterior  with  a  short  tube,  the  posterior 
before  the  lower  part  of  the  eye.  Pectoral  well  developed ;  dorsal  low, 
beginning  behind  vent;  sb§fi\  longer  than  dorsal,  rather  higli,  its  rays 
slender,  branched,  not  imbedded  in  the  skin;  vertical  fins  confluent 
around  the  tail.  Vent  near  the  anterior  fourth  of  body.  Muscular  and 
osseous  systems  well  developed.  Stomach  very  distensible.  Deep-sea 
fishes ;  a  single  genus  with  4  species  known. 

(^MurcenidcBj  group  Synaphohranchina  QUnther,  viii,  2^23.) 

176.— STNAPHOBBANCHUS  Johnson. 

(Johnson,  Proc.  Zool.  Soc.  London,  1862,  169:  type  Synafkohranchua  kaupii  Johnson  := 
Murama  pinnata  Gronow.) 

Characters  of  the  genus  included  above.  {<fuva4'ij<;^  joined;  Ppay^oq^ 
gills.) 

590.  S.  plnnatvs  (Gronow)  GUnther. 

Uniform  brown,  rather  darker  below ;  the  vertical  fins  darker  behind, 
light-edged  anteriorly;  inside  of  mouth  blue-black;  gill-openings  dark. 
Jaws  subequal  in  length,  sometimes  the  lower,  sometimes  the  upper  the 
longer ;  the  upper  with  a  projecting  flesh}*  tip ;  maxillary  reaching  to 
opposite  gill-openings,  which  are  rather  longer  than  the  large  eye. 
Head  3|  in  distance  from  snout  to  dorsal,  2%  in  distance  to  anal,  8§  in 
length.  Eye  broader  than  interorbital  space,  rather  nearer  tip  of  snout 
than  end  of  maxillary.  Pectoral  slender,  longer  than  snout.  New- 
foundland to  Madeira,  <<a  common  resident  of  the  deep  waters  of  the 
ofT-shore  banks  in  200  to  300  fathoms,  where  individuals  are  often  taken 
on  the  fishermen's  trawl  lines.'' 

{Murodna  pinnata  Gronow,  Syst.  Ich.  ed.  Gray,  1854, 19;  GUnther,  viii,  22;  Goode  & 
Boan,  Bull.  Essex  lust,  xi,  1879,  26.) 
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Family  LV.— SACCOPHARYNGIDiE. 

{The  Gulpers.) 

Muscular  system  very  feebly  developed,  with  the  bones  very  thin,  soft, 
and  wanting  in  inorganic  matter,  connected  by  a  lax,  easily  torn  Hbrons 
tissue.  Head  and  gape  enormous.  Snout  very  short,  pointed,  flexible, 
like  an  appendage  overlapping  the  gape.  Eye  small.  Maxillary  and 
mandibulary  bones  very  thin,  slender,  arched,  armed  with  one  or  two 
series  of  long,  slender,  curved,  widely-set  teeth,  their  points  being 
directed  inwards ;  palate  toothless.  Gill-openings  wide,  at  some  dis- 
tlknce  from  the  head,  at  the  lower  part  of  the  sides;  gills  very  narrow, 
free,  and  exposed.  Trunk  of  moderate  length.  Stomach  distensible  in 
an  extraordinary  degree.  Vent  at  the  end  of  the  trunk.  Tail  band- 
like, exceedingly  long,  tapering  into  a  very  fine  filament.  Pectoral 
present,  small.  Dorsal  and  anal  fins  rudimentary,  the  former  smaller 
than  the  latter,  and  indicated  by  a  groove  bordered  by  a  whitish  line  on 
each  side,  and  commencing  at  a  short  distance  behind  the  head;  a  short 
fine  ray  occasionally  visible  towards  the  end  of  the  trunk.  Anal  rays 
distinct,  commencing  behind  the  vent,  and  visible  for  some  distance. 
One  species  known,  from  the  North  Atlantic. 

(IfurcFntda?,  group  Saccopharyngina  GUnther,  viii,  22.) 

177.-SACCOPHART]WX  MitchiU. 
(Mitchill,  Anu.  Lye.  Nat.  Hist.  N.  Y.  i,  1824, 62:  type  Saccopharyfix  flagellum  Mitch.) 

Characters  of  the  genus  included  above.  (Latin,  taccus^  sack; 
pharyTix^  pharynx.) 

591.  S.  flagrcllam  Mitch. 

Uniform  deep  black.  Three  specimens  have  been  found  floating  in  the 
North  Atlantic,  with  their  stomachs  much  distended,  they  having  swal- 
lowed some  other  fish,  the  weight  of  which  many  times  exceeded  their 
own.     (Gunther,) 

(Mit<;hill,  Ann.  Lye.  Nat.  Hiat.  N.  Y.  i,  1824,'  82;  GUnther,  viii,  22:  Ophiognathus 
ampulkulkus  Harwood,  Phil.  Trans.  1827,  277.) 

Family  LVI  (a).— NEMICHTHYID^. 

{The  Snipe-Eels.) 

Body  excessively  slender,  not  strongly  compressed,  deepest  near  the 
middle,  tapering  backward  to  the  long  and  very  slender  filament- like 
tail,  and  forward  to  a  very  long  and  slender  neck,  which  i§  abruptly 
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enlarged  at  the  occipital  region.  No  scales.  Lateral  line  obsolete. 
Head  resembling  that  of  BelonCj  the  head  proper  small,  short,  and  rather 
broad,  with  flat  top  and  vertical  sides.  !N^ostrils  large  close  together  in 
front  of  the  eye,  without  tube  or  flnp.  Jaws  excessively  prolonged, 
almost  needle-like,  the  upper  the  longer  and  somewhat  recurved.  Teeth 
in  both  jaws  small,  very  numerous,  close-set,  retrorse.  Gill-openings 
rather  large,  running  downward  and  forward,  separated  by  a  narrow 
isthmus.  Pectorals  weU  developed.  Vent  close  behind  pectorals,  the 
abdominal  cavity  extending  far  behind  it.  Anal  flu  beginning  near  the 
vent,  higher  than  the  dorsal,  becoming  obsolete  on  the  caudal  filament. 
Dorsal  beginning  close  behind  occiput,  its  anterior  rays  soft,  succeeded 
by  a  long  series  of  very  low  spines,  which  are  slightly  connected  by 
membrane,  their  height  rather  less  than  the  length  of  the  interspaces ; 
on  the  tail,  the  spines  again  give  place  to  soft  rays.  The  soft  rays  of 
the  fins  are  connected  by  thin  membrane  instead  of  being  imbedded  in 
thick  skin,  as  in  eels  generally.  Color  translucent,  the  lower  parts 
dark,  the  back  pale.  Stomach  not  distensible.  Muscular  and  osseous 
systems  well  developed.  Abdominal  cavity  extending  far  behind  the 
vent.  One  genus  known,  with  three  species  5  singular  inhabitants  of 
the  deep  seas.  The  position  of  this  family  among  the  Apodes  is  perhaps 
open  to  question.  A  second  genus,  Cyema  Gthr.,  with  shorter,  soft  body, 
posterior  vent,  and  shorter  vertical  fins  surrpunding  the  tail,  perhaps 
belongs  to  this  family.  % 

{MuramidcBf  group  Nemichthyina  GUnther,  viii,  21.) 

17§.— JVEHIICHTHrS  Richardson. 
{Leptorhynchus  Lowe:  Bclanopsis  Brandt.) 
(Richardson,  Voyage  Samarang,  1848,  10:  type  Nemichthys  acoJcpaceus  Rich.) 

Characters  of  the  genus  included  above,    {vrjiiay  thread  5  iz^o<:y  fish.) 

593.  N*  seolopaceas  Rich. 

Head  comparatively  stout,  its  depth  one-seventh  its  greatest  length. 
Eye  moderate,  less  than  one-third  the  length  of  the  head  without  snout* 
Length  of  pectoral  fins  slightly  less  than  height  of  the  anal,  which  is 
less  than  the  height  of  the  body  and  rather  more  than  the  greatest  depth 
of  the  head.  Pale  above,^  belly  and  anal  fin  blackish,  the  color  not 
abruptly  changing,  the  back  somewhat  speckled.  L.  36  inches.  At- 
lantic Ocean,  in  deep  water;  many  specimens  lately  taken  with  the 
beam-trawl  off  the  New  England  coast. 

(Richardson,  Voyage  Samarang,  10;  GUnther,  viii,  21:  Leptorhynchus  lettcktenhergi 
Lowe  =  BeZoiioptif  leuchtenhergi  Brandt,  M6m.  Ac.  St.  Petersb.  Sav.  Strang.  1854, 
171-174.) 
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593«  N.  avocetta  Jordan  &  Gilbert. 

Head  slenderer,  its  depth  one-ninth  its  greatest  length.  Eye  large, 
one-third  the  head,  without  snout.  Length  of  pectoral  scarcely  greater 
than  height  of  anal,  which  is  scarcely  less  than  the  greatest  depth  of 
the  body,  and  more  than  the  greatest  depth  of  the  head.  Translucent; 
belly  with  close-set  dark  spots,  its  lower  edge  and  annl  fln  black,  the 
back  abruptly  white  and  unspotted.  L.  22  inches.  Head  10;  depth  58; 
depth  of  anal  64  in  length  of  body.  Puget's  Sound;  one  example 
known,  differing  in  some  slight  respects  from  all  Atlantic  specimens 
examined. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880, 409.) 

SnB<:LA8s  PHYSOCLISTI. 

(The  Physoclistous  Fishes.) 

Air-bladder,  if  present,  without  pneumatic  duct,  in  the  adult.  Parietal 
bones  separated  by  the  supraoccipital.  Ventral  fins  usually  thoracic  or 
jugular,  normally  with  1  spine^  and  5  soft  rays.  Pectoral  fin  normally 
inserted  high,  with  vertical  base.  Vertical  fins  usually  with  spines. 
Premaxillaries  normally  forming  the  entire  border  of  the  upper  jaw. 
Tail  homocercal.    {^utro^y  bladder;  xkeiffrdi;^  closed.) 

ANALYSIS  OF  THE  ORDER  OF  PHYSOCLISTI. 

a.  Scapula  suspended  to  tbe  anterior  vertebrae ;  maxillary  distinct ;  superior  bran- 
chihyals  and  pharyngeals  present ;  inferior  pharyngeals  not  united;  no 
interclavicles ;  body  elongate ;  ventral  fins  abdominal  or  wanting. 

Opisthomi,  p. 
aa.  Scapula  suspended  to  the  cranium  by  a  post-temporal. 
b.  Lower  pharyngeals  co-ossified;   fins  without  sjuues;  ventral  fins  abdominal; 
third  and  fourth  superior  pharyngeals  much  enlarged. 

Synentoonathi,  Q. 

hb.  Lower  pharyngeals  separate  (or  if  united,  fins  with  spines  and  ventrals  thoracic). 

c  Gills  tufted ;  superior  branchihyals  and  pharyngeals  and  basal  branchihyals 

wanting ;  ventrals,  if  present,  abdominal Lophobranchu,  R. 

cc.  Gills  pectinate, 
d.  Superior  branchihyals  and  pharyngeals  reduced  in  number ;  ventrals  abdom- 
inal  Hemirranchii,  8. 

dd,  Superior  branchihyals  and  phaiy  ngeals  normally  developed ;  ventrals  mostly 
thoracic  or  Jugular.  ' 

e.  Bones  of  the  jaws  not  united. 
/.  Pectoral  fins  not  pediculate,  the  gill-openings  in  front  of  them. 

g.  Cranium  normal Acanthoptbri,  T. 

gg.  Cranium  anteriorly  twisted ;  both  eyes  on  the  same  side  of  the  head. 

Heterosomata,  U. 
ff.  Pectoral  fins  pediculate,  their  basal  bones  reduced  in  number  and  elon- 
gate; gill-openings  in  the  axils Pediculati,  V. 

ee.  Bones  of  the  jaws  co-ossified ;  the  dentary  with  the  articular,  and  the  pre- 
maxillaries with  the  maxillaries Plectognathi,  W. 
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Order  P -QPISTHOMI. 

( The  tSpiny  Eels.) 

Scapalar  arch  sospeoded  to  the  anterior  vertebrae.  Superior  pharyn- 
geals and  brancbihyals  ossified,  the  t^ird  pharyngeal  a  little  larger, 
the  fourth  small.  Three  basal  brancbihyals;  inferior  pharyngeals 
distinct;  maxillary  bone  distinct;  supraoccipital  separating  parietals; 
no  interclavicles ;  symplectic  present;  pr^ecoracoid  wanting;  parietals 
separated  by  the  supraoccipital ;  air-bladder,  if  present,  without  pneu- 
matic duct ;  dorsal  with  spines ;  ventrals,  if  present,  abdominal.  The 
fishes  of  this  order  dlflfer  from  other  Physoclisti  and  agree  with  the 
Eels  in  having  the  scapular  arch  free  from  the  cranium  and  attached 
to  the  anterior  vertebrsB.  Two  families  are  known.  {orAtrOr^^  backward ; 
difxo^j  shoulder.) 

ANAXY8I8  OF  FAMILIES  OF  OPI8THOMI. 

a.  Ventral  fins  wanting;  dorsal  fin  with  the  soft  portion  well  developed. 

MASTACEMBELlDiE,  56  (&). 

aa.  Ventral  fins  abdominal,  of  nnmerons  spines  and  soft  rays ;  soft  portion  of  the  dor- 
sal fin  obsolete NoTACAXTHiDiE,  56(c). 

Family  LVI  (6).— MASTACEMBELID^. 

{The  Spiny  EeU.) 

Body  elongate,  eel-like,  naked  or  covered  with  very  small  scales. 
Mouth  oblique,  of  moderate  size,  either  the  snout  or  the  chin  being 
produced  in  a  fleshy  appendage ;  lower  jaw  little  movable ;  upper  jaw 
not  protractile.  Teeth  small.  Gill-openings  restricted  to  the  region 
below  the  convexity  of  the  operculum,  the  upper  part  of  the  oi>er- 
culum  being  covered  by  the  skin  of  the  scapular  region ;  gill-mem- 
branes free  from  the  isthmus ;  gills  4,  a  slit  behind  the  fourth.  Pseu- 
dobranchi(B  small  or  obsolete.  Tail  isocercal.  Dorsal  tin  veiy  long, 
the  anterior  part  composed  of  low,  free  spines,  the  posterior  of  soft 
rays ;  anal  tin  with  or  without  spines ;  caudal  tin  separate  or  not. 
Ventral  tins  wanting;  pectorals  small.  Air-bladder  present.  Bran- 
chiostegals  6;  pyloric  coeca  2  (in  Maatacembelm).  Fishes  of  the  fresh 
waters  of  the  East  Indies.  Genera  2;  species  about  14.  We  follow 
Dr.  Bean  in  attaching  provisionally  to  this  family  a  singidar  tish  £rom 
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the  North  Pacific,  the  osteology  of  which  is  unknowu,  and  which  may 
really  belong  to  the  Actmthapteri. 

(Mastacembelida  Giinther,  iii,  530-543.) 

a.  Scales  none  or  rudimentary;  body  very  elongate^  tapering  backward  to  a  point. 
(  PtUichthyintB, ) 
5.  Liower  jaw  with  a  projecting  fleshy  appendage  at  tip ;  gill-membranes  broadly 
united Ptilichthys,  179. 

179.— PTILICHTHVS  Bean. 
(Bean,  Proo.  U.  S.  Nat.  Mus.  iv,  1881:  typo  Ptilichthys  goodei  Bean.) 

Body  extremely  elongate,  serpeiitiform,  little  compressed,  the  tail 
tapering  to  a  point.  Skin  naked,  or  with  a  few  thin,  loose,  scattered 
scales;  no  lateral  line.  Head  unarmed,  rather  small;  upper  jaw  not 
protractile ;  snout  short ;  mouth  oblique ;  lower  jaw  projecting  consid- 
erably beyond  the  upper,  with  a  protruding  fleshy  appendage  at  tip. 
Maxillary  reaching  the  front  of  eye.  Mandible  little  movable.  Both 
jaws  with  fine,  close-set,  sharp  teeth,  in  one  row,  the  posterior  teeth  a 
little  the  largest ;  no  evident  teeth  on  vomer  or  palatines.  Gill-open- 
ings restricted  to  below  the  most  convex  part  of  the  opercle ;  the  mem- 
branes broadly  united  below,  free  fi*om  the  isthmus.  Gills  4,  a  slit 
behind  the  fourth.  PseudobranchisB  very  small,  4ilmost  obsolete.  Gill- 
rakers  short  and  stout.  Pectorals  short;  ventrals  wanting;  dorsal 
beginning  close  behind  the  nape;  the  anterior  portion  for  about  half 
the  length  of  the  body  composed  of  very  low,  stiflf,  free  spines,  hooked 
backwards,  the  posterior  portion  higher,  of  slender  soft  rays  connected 
by  thin  membrane.  T^o  caudal  fin,  the  tip  of  the  tail  free.  Anal  sink- 
ilar  to  the  soft  dorsal,  without  spines.  Yent  at  considerable  distance 
from  the  head.    North  Pacific.    (ttt/Aov,  quill ;  l^Otx;  fish.) 

594.  P.  ffoodei  Bean. 

Orange  or  yellowish,  the  body  with  a  blackish  longitudinal  stripC)  the 
anal  darker  in  color  than  the  dorsal.  Eye  rather  large,  as  long  aa.snout, 
5  in  head ;  cheeks  and  ox)ercles  long ;  pectoral  fin  half  as  long  as  the 
head;  soft  dorsal  and  anal  deeper  than  the  body  posteriorly,  the  anal 
a  little  lower  than  the  dorsaL  Yent  near  the  end  of  the  anterior  third 
of  the  body ;  distance  from  the  vent  to  the  beginniug  of  the  soft  dorsal 
3^  times  the  length  of  the  head ;  length  of  head  twice  ijts  greatest  depth, 
5^  in  the  distance  to  the  vent;  appendage  of  mandible  half  as  long 
as  eye;  free  tip  of  caudal  two-thirds  eye.  Dorsal  spines  90;  soft  rays 
of  dorsal  145 ;  of  anal  about  185 ;  P.  12.  L.  about  12  inches.  Aleutian. 
Islands. 

(Boan,  Pn>o.U.  S.  Nat.  Mus.  iv,  1881.) 

BnlL  Nat  Mus.  No.  16 ^24 
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Family  LVI  (c).— NOTACANTHID^. 

{The  Notacanthid  Fishes.) 

Body  elongate,  somewhat  compressed,  covered  with  very  small  scales ; 
head  scaly;  lateral  line  present  Head  short,  the  snout  protruding 
beyond  the  mouth,  which  is  of  moderate  size,  horizontal ;  both  jaws  with 
a  series  of  slender,  close-set  teeth.  Eye  lateral,  rather  small.  Gill- 
openings  wide,  not  restricted  above,  the  membranes  not  united,  free 
from  the  isthmus.  Pseudobrauchise  none.  Gillrakers  long,  slender. 
Gills  4,  a  slit  behind  the  fourth.  Dorsal  flu  short,  median,  composed  of 
a  few  very  short  free  spines,  with  sometimes  a  single  soft  my.  Anal 
fia  very  long,  moderately  high,  beginning  near  the  middle  of  the  body 
and  extending  along  the  lower  side  of  the  band-like  tail,  confluent  with 
the  small  caudal ;  anteriorly  with  numerous  spines.  Ventrals  abdominal, 
nearly  median,  of  2-4  inarticulate  and  about  8  soft  rays;  the  flns  very 
close  to  each  other,  and  often  completely  united.  Pectorals  short,  placed 
rather  high.  Genera  2,  species  about  6 ;  deep-water  flshes,  found  in 
most  seas. 

{Xotacanthi  Gttnther,  lii^  544.) 

a.  Dorsal  spines  6-12 ;  snout  without  proboscis ^ KoTACA^*'^IUS,  180. 

180.— NOTACANTHIJS  Bloch. 

{Acanthonoiu8  Bloch:  Campylodon  Fabricius.) 

(Blochy  Abh.  der  Bohm.  Gesellsch.  1787:  type  Xotacanthus  chemnitzi  Bloch =JcanthO' 
notiia  n€i8us  Bloch,  Ausllindischo  Fiochc,  xii,  114 :  fide  Gill.) 

Snout  not  produced  into  a  proboscis.  Dorsal  spines  12--15.  Char- 
acters of  the  genus  otherwise  included  above.  (vcStoc,  back;  oxov^a, 
spine.) 

695.  N.  chemnitzi  Bloch. 

Color  plain,  or  with  dusky  bands  on  the  back.  First  spine  of  the  dor- 
sal opposite  the  ventral  flu ;  no  soft  ray  in  the  axil  of  the  last  spine. 
Ventrals  close  together,  and  joined  by  the  internal  border  of  their  mem- 
branes. Pectorals  13  times  in  the  lepgth  of  the  fish;  ventrals  22 
times  in  length.  Head  8  in  length;  depth  12.  B.  8;  D.  X;  A.  XIII, 
IIG;  0.  8.;  P.  17;  V.  Ill,  8.  Lat.  1.  400.  {Valenciennes.)  Coast  of 
Greenland.  This  or  some  other  closely  related  species  has  been  lately 
taken  in  deep  water  off  the  coa«t  of  ]S^ow  England. 

{** Xotacanthus  chemnitci  BXochy  Abh.  dorBuhm.  Gesollsch.  1787'':  AcaNthonotus  nasua 
Bloch,  AnsL  rischc,  xU,  114:  Jcanthofiotus  fiamis  Bloch  &  Schneider,  Syst.  Ichth.  390: 
Notaoanthus  uatus  Cut;.  &  Val.  viii,  467 :  Kotacanthus  nasus  GUnther,  iii,  54 :  Campylo- 
donfabrioU  Beinh.  Vidcask.  Sehik.  Afhandl.  1838^  120.) 
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Oedeb  q -synentogn athi. 

{The  SynentognatJions  Fishes.) 

Lower  pharyngeal  bones  fully  united ;  second  and  third  superior  pha- 
ryngeals much  enlarged,  oval,  not  articulated  to  the  cranium,  sending 
processes  forwards ;  the  fourth  wanting.  Ventral  fins  abdominal,  without 
spine,  the  rays  more  than  5.  Scapula  suspended  to  the  cranium  by  a 
post-temporal  bone,  which  is  slender  and  furcate.  Parietal  bone  much 
reduced.  Supraclavicle  not  distinct ;  no  interclaviclc.  Basis  of  cranium 
double  in  front,  but  without  muscular  tube.  Fins  without  spines.  Air- 
bladder  usually  large,  without  pneumatic  duct.  This  order  includes 
only  the  family  of  ScomberesocidcBy  and  marks  the  transition  ftom  the 
Physostomi  to  the  Acanthopteri.  Its  relations  with  the  Haplami  are  very 
intimate.    (<Tt»v,  together 5  eyroc,  within;  pa^oc,jaw.) 

{Phyaoatomi  pt.  family  ScomberewcidoB  Gttather,  vi,  23^29d.) 

Family  LVIL— SCOMBERESOCID^. 

{The  Qar-Jislies  and  Flying-fishes.) 

Body  oblong  or  elongate,  covered  with  cycloid  scales,  which  are  usu- 
ally deciduous.  Lateral  line  running  very  low,  along  the  sides  of  the 
belly.  tHead  more  or  less  scaly,  usually  with  vertical  sides.  Mouth 
various,  the  jaws  being  often  prolonged  into  a  beak.  Premaxillaries  not 
protractile,  hinged  at  base  mesially;  margin  of  the  upper  jaw  chiefly 
formed  by  the  premaxillaries }  the  short  maxillaries  often  entering  the 
lateral  margin ;  maxillary  often  anchyclosed  with  the  premaxillary  j  its 
edge  slipping  under  the  front  of  the  preorbital.  Dentition  various. 
Dorsal  fin  without  spines,  inserted  on  the  posterior  part  of  the  body, 
oppositc^^the  anal  and  usually  similar  to  it.  Ventrals  abdominal,  of  sev- 
eral soft  rays,  usually  inserted  posteriorly.  No  adipose  fin.  Pectoral 
fin  inserted  high,  sometimes  used  as  an  organ  of  flight.  Gaudal  fin 
usually  forked,  the  lower  lobe  the  longer.  Vent  close  in  front  of  anal. 
Nostrils  large,  double,  near  the  eye.  Lower  pharyngeals  fully  united. 
Gill-membranes  not  united,  free  from  the  isthmus.  Pseudobranchise 
hidden,  glandular.  Gill-rakers  various.  Gills  4,  a  slit  behind  the 
fourth.  Air-bladder  usually  large,  sometimes  cellular.  Intestinal  canal 
usually  simple,  without  coeca.     Carnivorous.     One  genus  {Zenardhap- 
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terus)  viviparooSy  the  other  oviparoos.    Grenera  about  8,  species  ICO; 
aboundiDg  in  all  warm  seas,  some  of  them  entering  fresh  waters. 

(So(mbertsocid(B  GOnther,  vi,  233-298.) 

'  JawB  with  sharp,  wide-set  teeth;  both  jaws  prolonged,  forming  a  beak;   finlets 
none.    {BeJonincB, ) 

a,  Gill-rakers  none ;  utf  teeth  on  Tomer  or  palatines Ttlosurus,  181. 

**  Jaws  with  very  small  teeth,  or  none. 

5.  MaxlUary  anchylosed  to  premaxillary. 
c.  Both  jaws  more  or  less  prolonged ;  dorsal  and  anal  with  finlets.    (Seonibere' 

WOinCB,) SCOMBERESOX,    182. 

00.  Lower  Jaw  only  prodnced ;  no  finlets.    {Hemirhamphina,) 
d.  Anal  fin  of  the  male  not  modified ;  species  oviparoos. 

Hemirhamphus,  183. 
lb.  Maxillary  separate  from  premaxillary ;  neither  jaw  produced ;  no  finlets ; 
pectoral  fins  elongate.    (ExocoBtinas.) 
e.  Ventrals  anteriorly  placed,  notreaching  to  the  anal.HALOCTPSELUS,  184. 
00.  Ventrals  posteriorly  placed,  reaching  past  front  of  anal. 

f.  Chin  withont  barbel Excccetus,  185. 

ff.  Chin  with  one  or  two  barbels  or  fieshy  appendages. Cypsblurus,  186. 

181.— TTL.OSIJRUS  Cocco. 

Oar-fishes. 

(Cocco,  Lettere  in  Giomalo   Sci.  Let.   Sicilia,  xvii,  18:   type   Tylosunu^  cantraini 
Cocco  =zE«ax  important*  Baf.) 

Body  elongate,  very  slender,  not  much  compressed.  Both  jaws  pro- 
longed into  a  beak,  the  lower  jaw  somewhat  the  longer,  mach  the  longer 
in  young  fishes,  the  very  young  resembling  Hemirhamphus.  Bojh  jaws 
armed  with  a  band  of  small,  sharp  teeth,  besides  which  is  a  series  of 
longer,  wide-set,  sharp,  conical,  unequal  teeth.  No  teeth  on  vomer  or 
palatines.  Maxillaries  grown  fast  to  premaxillaries.  Scales  small,  de- 
ciduous. Lateral  line  running  along  the  side  of  the  belly,  becoming 
median  on  the  tail.  No  finlets.  Dorsal  fin  usually  elevated  anteriorly. 
Gandal  fin  short,  truncate  or  forked.  Pectorals  and  ventrals  small,  the 
latter  inserted  behind  the  middle  of  the  body.  Gill-rakers  obsolete.  Air- 
bladder  present.  Ovary  single.  Bones  usually  green.  Size  compara- 
tively large.  Species  numerous.  Voracious  fishes,  found  in  most  seas. 
This  genus  differs  from  Belone\  {Belone  vulgaris  Cuvier)  in  the  absence 
of  gill-rakers  and  vomerine  teeth.    {ruXo^j  callous;  oupdy  tail;  in  allusion 

*  We  are  informed  by  Dr.  Vincignerra,  of  Genoa,  that  the  gill- rakers  are  obsolete 
in  l^limaruB  imperidlia,  as  in  all  the  American  species  formerly  referred  to  Belone, 

t  Cuvier,  R^gne  Anim.  ii,  1817:  type  Esox  belone  !»,  =  Belone  vulgarie  Fleming. 
(fleXSvpy  an  ancient  name  of  some  fish  whose  ''belly  splits  to  allow  the  escape  of  the 
eggs,  the  wound  afterwards  healing,''  doubtless  Syngnathue;  fi^Xoi,  a  dart.) 
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to  the  caudal  keel,  on  which  the  genus  was  originally  based,  a  character 
of  little  importance.) 

a.  Caadal  pedancle  not  keeled. 

b.  Posterior  rays  of  the  dorsal  prolonged,  longer  than  the  anterior  rays. 

596.  T.  hlans  (C.  <&  V.)  J.  <&  G. 

Olive  green  above,  silvery  below,  sides  with  a  rd^  of  obscure  dusky 
blotches  in  the  young ;  posterior  portion  of  dorsal  fin  black.  Snout  a 
third  longer  than  the  rest  of  the  head.  Maxillary  hidden  by  the  pre- 
orbital.  Dorsal  beginning  opposite  front  of  anal,  its  posterior  rays  much 
elevated,  their  tips  reaching  beyond  base  of  caudal.  Anal  fin  slightly 
falcate,  the  last  rays  very  low.  Tail  compressed,  deeper  than  broad. 
Head  3  in  length.  D.  26  j  A.  27.  Virginia  to  the  West  Indies  and  the 
west  coast  of  Mexico,  occasional  on  our  coast. 

(Bdane  hians  Cavier  &  ValencienQes,  xviii,  432:  Belone  hians  Giinther,  yi,  248.) 

hb.  Middle  and  posterior  rays  of  dorsal  short,  snbeqnal. 
c  Dorsal  and  anal  long,  each  with  more  than  20  rays. 

M7.  T.  latlmanasXPoey)  J.  &  G. 

Green  above,  white  below.  Head  and  body  elongate.  Eye  lOJ  in 
head.  Beak  twice  as  long  as  the  rest  of  the  head.  Pectoral  rather 
long  and  pointed,  broader  and  shorter  than  in  T.  longirostris.  Bones 
not  green.  Caudal  fotked.  B.  24;  D.  24;  A.  25.  Cuba;  occasional 
on  our  Atlantic  coast.    (Buzzard's  Bay;  Qoode.) 

{Bdone  latimana  Poey,  Mem.  Cuba,  ii,  292,  1860:  Belone  latimanus  Gtlnther,  yi.  249: 
Belone  latimana  Ooode,  Proc.  U.  S.  Nat.  Mas.  1878,  6.) 

cc  Dorsal  and  anal  shorter,  each  with  less  than  20  rays. 
d.  TaU  compressed,  deeper  than  broad. 

598.  T.  notatas  (Poey)  J.  <&  G. 

Green  above,  yellow  below;  vertical  fins  bluish,  their  tips  tinged 
with  orange.  Free  ]>ortion  of  tail  compressed,  deeper  than  broad. 
Head  flat  above,  with  deep  scaly  median  groove.  Superciliary  region 
striated.  Base  of  premaxillaries  depressed ;  maxillary  hidden  by  the 
preorbital.  Teeth  moderate,  wide-set;  no  vomerine  teeth.  Eye  less 
than  interorbital  space,  f  the  postorbital  part  of  head.  Body  broad, 
subcylindrical.  Pectoral  as  long  as  postorbital  part  of  head ;  ventraJs 
very  small;  anal  scaly  at  base;  caudal  slightly  emarginate.  Scales 
rather  large.  Head  2 J.  D.  13;  A.  14.  {Ounther.)  West  Indies,  north 
to  West  Florida. 

{Belone  noiataVoejfUem,  Cuba,  ii,  293 J 860:  ^e/on^  noto^a  GUnther,Yi, 248:  Belone 
notata  GkM)de  A  Bean,  Proc.  U.  S.  Nat.  Mns.  1879,  151.) 

dd.  Tail  depressed,  broader  than  deep. 
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599.  T.  10lifflrostri8(Mitchil1)  J.&G.—Gkir-^A;  Bitl-JUh;  Needle-flsh., 

Olive  green  above,  silvery  below;  a  silvery  lateral  stripe;  a  dark 
spot  above  root  of  pectoral;  fins  nearly  plain.  Free  portion  of  tail 
moderately  depressed,  not  keeled.  Head  long,  flat  above,  with  a 
broad,  rather  shallow,  scaly  median  groove.  Top  of  head  not  rugose, 
nsnally  faintly  strilCte.  Maxillary  rather  more  than  half  hidden  by  the 
preorbital.  Teeth  moderate;  no  vomerine  teeth.  Gill-rakers  obsolete. 
Body  subcylindrical,  its  depth  less  than  the  length  of  the  i)ectoral, 
which  is  about  equal  to  the  postorbital  part  of  the  head.  Ventrals  a 
little  nearer  the  head  than  the  caudal ;  dorsal  and  anal  somewhat  fal- 
cate; caudal  fin  truncate,  or  slightly  emarginate.  Scales  thin  and 
small,  deciduous.  Head  2|;  snout  4.  D.  15;  A.  18.  L.  4  feet.  Maine 
to  Brazil ;  very  abundant  on  our  Atlantic  coast.  It  often  ascends  rivers 
far  above  tide- water. 

(E90X  longirostris  Mitch.  Amer.  Month.  Mag.  ii,  322,  1817 :  Belone  trunoata  Le  Saear, 
Jonm.  Acad.  Nat.  Sci.  Phila.  ii,  126, 1821 :  Belone  trunoata  Gttnther,  vi,  244 :  Belone  scru- 
tator Grd.  U.  8.  Mex.  Bound.  Siirv.  Ichth.  30.) 

« 
aa,  Candal  peduncle  keeled. 

600.  T.  exiUs  (Grd.)  J.  <&  Q.^-Xeedle-JUh. 

Translucent  green,  silvery  below ;  an  olivaceous  vertebral  streak  and 
a  bluish  lateral  band;  fins  plain.  Body  very  slender;  head  long.  Eye 
more  than  a  third  of  the  postorbital  region.  Maxillary  not  nearly  all 
bidden  by  the  narrow  preorbital.  Top  of  head  flattish,  with  a  broad 
scaly  groove.  Pectoral  fin  shorter  than  ]>ostorbital  part  of  head,  its 
length  more  than  greatest  depth  of  body;  ventrals  short,  a  little  nearer, 
head  than  caudal;  dorsal  and  anal  falcate,  rather  low,  the  anal  begin- 
ning before  dorsal  and  ending  in  front  of  its  last  ray;  caudal  fin 
unequally  lunate.  Scales  very  small  and  thin.  Head  3^.  D.  15;  A. 
17.  L.  3  feet.  Coast  of  California,  from  Point  Concepcion  southward; 
abundant. 

(Belone  exilU  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 149 :  Belone  exilie  Girard,  U.  S. 
Pac.  B.  B.  Surr.  Fish.  158:  Belone  exilie  GUnther,  vi,  238.) 

189.— SCOMBERESOX  Lacdp5de. 

Sauries. 

(Saym  Bafinesque:  Grammiconotus  Co%iA.) 

(Lac^p^de,  Hist.  Nat.  Poiss.  v,  344, 1803:  type  Soomhereaox  camperi  htkC,=zE80X  aaurus 
Walb.) 

Body  elongate,  compressed,  covered  with  small,  thin,  deciduous  scales. 
Jaws  more  or  le^s  prolonged,  sometimes  forming  a  beak,  provided 
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with  very  feeble  teeth  j  lower  jaw  the  longer.  Maxillaries  joiued  to 
premaxillaries.  Pectorals  and  ventrals  small;  dorsal  small,  opposite 
anal ;  last  4-6  rays  of  dorsal  and  anal  detached,  forming  flnlets.  No 
pyloric  coeca.  Air- bladder  large.  Gill-rakers  numerous,  long  and  slen- 
der. Size  rather  small.  Species  2  or  more,  ranging  widely  in  the  open 
sea.    {Scomber;  Esox.) 

a.  Jaws  produced  in  a  beak. 

601*  S«  saoms  (VTalb.)  Fleming. — Saury;  Skipper;  Bill-Jlsh, 

Olive  brown  above,  sides  and  below  silvery;  a  distinct  silvery  band 
as  broad  as  the  eye  bounding  the  dark  of  the  back.  Head  broad  above, 
narrowed  below,  tapering  anteriorly  to  the  very  slender  pointed  beak; 
snout  longer  than  the  rest  of  the  head.  Fins  all  small;  caudal  fln 
forked ;  ventrals  midway  between  base  of  caudal  and  front  of  eye. 
Head  3i  in  length;  depth  9.  D.  9— VI;  A.  12— VI;  Lat.  1. 110.  L. 
18  inches.  Atlantic  Ocean;  rather  common  on  both  coasts,  and  found 
in  the  open  seas. 

{Esox  aaurua  Walbaum,  Artedi,  Pise,  iil,  93,  1792:  Scomhereaax  oamperi  Cuv.  &,  Val. 
xviii,  4G4:  Scomberesox  scutellatum  Lo  Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  ii,  132, 1821; 
Fleming,  Brit,  Anim.  184  ;  Giinther,  vi,  257 :  Scomhereaox  stortri  Storer,  Hist.  Fiah.  Mass. 
315 :  f  Soomheresox  randeleti  GUnther,  vi,  257. ) 

aa.  Jaws  scarcely  produced,  not  formiug  a  beak. 

<I09.  S.  brevirostris  Peters. 

Dark  green  above,  silvery  below ;  sides  with  a  lateral  silvery  stripe, 
bounded  above  by  a  dusky  streak;  upx)er  fins  mostly  dusky;  lower 
pale.  Body  much  elongate,  compressed,  widest  above,  the  abdomen 
and  lower  edge  of  head  trenchant.  Upper  jaw  conical,  not  produced, 
ending  in  a  very  acute  tip;  lower  jaw  slightly  longer,  its  tip  produced 
for  a  very  slight  distance,  and  flexible;  triangular  portion  of  premax- 
illaries as  long  as  broad;  snout  a  little  more  than  half  length  of  rest  of 
head;  interorbital  space  flat;  maxillary  reaching  front  of  orbit.  Teeth 
very  minute,  in  a  single  row  in  each  jaw.  Eye  large,  in  front  of  middle 
of  head.  Pectoral  fin  somewhat  emarginatc,  J  length  of  head;  ven- 
trals small,  far  back,  slightly  nearer  tip  of  snout  than  tip  of  lower  lobe 
of  caudal;  dorsal  inserted  slightly  behind  front  of  anal;  both  fins  low, 
the  finlets  small;  caudal  widely  forked,  the  lobes  equal.  Scales  small, 
deciduous,  those  on  top  of  head  forming  an  elliptical  patch.  Ilead  5J; 
depth  9.  D.  O—VI;  A.  12— VI;  Lat.  1.  ca.  125.  L.  14  inches.  Coaat 
of  California;  rare. 

(Peters,  Monatsberii;Iit  Akad.  Wiss.  Berl.  July,  186G,  521 :  T  Scombcrtaox  aaira  Giimther, 
▼1,258.) 
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18S.— HERIIBHAMPHUS  Cnvier. 

Ealf-beaks. 

(Cnvier,  R^gne  Anim.  ii,  1617:  type  HenUrkampkus  eommermmi  Cavier.) 

Body  elongate,  compressed^  the  dorsal  oatline  parallel  with  that 
of  the  belly.  Upper  jaw  short;  lower  jaw  prolonged  into  a  slender 
beak,  bordered  with  membrane;  premaxillaries  forming  a  triangular 
plate,  the  teeth  of  which  fit  against  the  toothed  portion  of  the  man- 
dible; maxillarles  joined  to  premaxillaries.  Teeth  feeble,  sometimes 
tricuspid.  Gill-rakers  rather  long.  Head  covered  above  with  large, 
shield-like  scales.  Scales  large,  deciduous.  No  finlets;  caudal  fin 
more  or  less  forked^  the  lower  lobe  the  longer;  dorsal  and  anal  similar, 
not  modified  in  the  males.  Oviparous.  Air-bladder  large.  Ko  pyloric 
c<Bca.  Young  with  the  lower  jaw  short.  Species  numerous,  in  all  warm 
seas,  going  in  large  schools.  Size  comparatively  small,  (^^le,  half; 
pdfitpu^j  beak.) 

a.  Pectoral  fins  short;  vent rals  moderate.    (Hemirhamphus.) 

603«  H.  onifasclatos  RaDzani. 

Greenish,  sides  with  a  well-defined  silvery  band,  narrower  than  the 
eye,  about  as  broad  as  a  scale.  Tip  of  lower  jaw  red.  Lower  jaw  (from 
end  of  upper  jaw)  4^^  in  total  length  from  its  tip  to  base  of  caudal. 
Head  (without  mandible)  4J  in  length  from  tip  of  upper  jaw,  Pre- 
maxillaries broader  than  long.  Eye  about  equal  to  interorbital  space, 
§  postorbital  part  of  head.  Ventrals  nearly  midway  between  eye  and 
base  of  caudal.  Dorsal  and  anal  scaly.  Caudal  moderately  forked,  the 
middle  rays  being  longer  than  the  eye.  Back  not  compressed.  Head 
(with  lower  jaw)  2|-3;  depth  7 J.  D.  U;  A.  15;  Lat.  1.  54.  L.  12 
inches.  Cape  Cod  to  Panama  and  Indian  Ocean ;  common  on  our 
South  Atlantic  coast. 

(Ranzaniy  Nov.  Comm.  Acad.  ScL  Inst.  Bodoh.  1642,  y,  326,  tab.  25;  Giinther,  vi, 
262:  Hemirhamphue  riohardi  Cav.  et  Val.  ziz,  26.) 

604.  H.  rosas  Jordan  Sc  Gilbert. 

Green,  with  a  silvery  lateral  band,  rather  broader  than  a  scale.  A 
triple  vertebral  streak.  Lower  jaw  dark  reddish  brown.  Lower  jaw 
(from  tip  of  upper)  4J  in  length  from  its  tip  to  base  of  caudal.  Head 
without  mandible  3^  in  length  from  tip  of  upper  jaw.  Premaxillaries 
about  as  broad  as  long.  Eye  less  than  interorbital  space,  about  half 
postorbital  part  of  head.  Ventrals  rather  nearer  tip  of  caudal  than 
eye,  midway  between  base  of  caudal  and  gill-opening.   Dorsal  and  anal 
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fins  not  scaly.  Caudal  moderately  forked,  the  middle  rays  being  twice 
the  length  of  the  eye.  Pectorals  shorter  than  postorbital  part  of 
head.  Ventrals  a  little  shorter.  Back  broad.  Head  (with  lower 
jaw)  2%.  D.  14;  A.  14;  Lat.  1.  63.  Southern  California,  not  very 
common. 

(Jordan  &  Gilbert,  Proc.  tf,  8.  Nat.  Mus.  1880,  335.) 

aa.  Pectoral  fins  very  long;  ventrals  very  short ;  body  very  slender.    (Euleptorhaw^ 
phus"*  Gill)  •       * 

60«l*  H«  lon^irostrls  Cuvier. 

Olivaceous,  sides  silvery.  Body  extremely  slender  and  elongated, 
much  compressed,  almost  band-like.  Back  tbin,  subcarinate.  Lower 
jaw  very  slender  and  long,  much  longer  than  the  rest  of  the  head. 
Teeth  very  feeble.  Eye  large,  about  equal  to  snout.  Pectoral  fins 
long  and  slender,  half  as  long  as  mandible,  more  than  one-fourth  the 
length  of  the  rest  of  the  body.  Upper  rays  of  pectorals  broad  and 
compressed.  Ventrals  not  longer  than  eye,  inserted  far  back.  Caudal 
fin  unequally  forked,  the  lower  lobe  the  longer.  Head  6§;  depth  10. 
Mandible  about  3.  D.  22;  A.  19;  V.  6.  L.  18  inches.  Cape  Cod  to 
Indian  Ocean,  in  the  open  sea;  rare  on  our  Atlantic  coast. 

(Cavler,  R5gne  Anim.;  Gunther,  vi,  276:  Hemirhamphus  matrorhi/nchus  Giinther,  vi, 
276:  Eulcptorhamphus  longirostris  Putnam,  Proc.  Host.  Soc.  Nat.  Hist.  1870,  238.) 

1§4.— HAIiOCYPSEIilJS  Welnland. 
(Weinland,  Proc.  Boat.  Soc.  Nat.  Hist.  1859,  vi,  385:  *^  type  ExoccBtu8me8og€uier  Mitch.") 

This  genus  differs  from  Exoccetm  mainly  in  the  anterior  ]>osition  and 
small  size  of  the  ventral  fins,  which  terminate  in  advance  of  the  anal 
fin,  and  are  not  used  as  organs  of  flight.  Species  not  very  numerous. 
(oAc,  sea;  xy^sAo^,  a  swallow.) 

606.  H.  erolans  (L.)  Weinl. 

Olivaceous  above,  with  dark  specks;  silvery  below,  with  a  bright  blue 
lustre.  Pectoral  fins  black  above  and  behind,  the  lower  border  whitish. 
Snout  obtuse  and  short,  f  the  diameter  of  the  eye.  Eye  not  large,  4J 
in  head,  less  than  the  width  of  the  broad,  rather  convex,  interorbital 
space.  Distance  from  snout  to  first  ray  of  ventral  about  equal  to  dis- 
tance between  root  of  ventrals  and  last  ray  of  dorsal.  Pectoral  fins 
long,  ^  the  length  of  the  body,  reaching  the  root  of  the  caudal ;  second 

*GiU,  Proc.  Acad.  Nat.  Sci.  PliUa.  185U,  I'M:  type  Eulcptorhamphua  hrevoorti  Gill= 
MenUrlumphus  longirostris  Cuvier.    {ivXinroZ^  very  slender;  pa^iq^o^^  beak.) 
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ray  of  pectoral  divided,  third  ray  longest.  Ventral  flns  not  reaching 
nearly  to  vent.  Dorsal  inserted  a  little  in  advance  of  front  of  anal,  its 
anterior  rays  not  half  so  long  as  the  head ;  20  scales  in  trout  of  dorsal 
and  G  between  dorsal  and  lateral  line.  Gill  rakers  long  and  slender. 
Head  4;  depth  5.J.  D.  13;  A.  13.  Lat.  1.  42^  Vert.  25  +  19.  In  most 
warm  seas,  not  rare  on  our  Atlantic  coast,  where  it  spawns  in  summer. 

{Exocoetus  evolana  L.  Syst.  Nat.  i,  521 :  Exococtus  evolana  Giinther,  vi^  282:  Exoooettu 
evolans  Liitken,  Vidensk.  Moddel.  Naturb.  Forefl.  18iC,  102;  Weinland,  1.  c.) 

607.  II.  obtasirostris  (GUnther)  J.  &  G. 

Very  similar  to  U.  evolum^  but  with  the  dorsal  fin  inserted  above  or 
behind  the  first  ray  of  the  anal ;  the  distance  from  the  snout  to  the  first 
ray  of  the  ventrals  less  than  the  distance  between  the  root  of  the  ven- 
trals  and  last  ray  of  the  dorsal  j  7  to  8  rows  of  scales  above  the  lateral 
line;  fins  more  distinctly  marked.  D.  13;  A.  13,  Lat.  1.40.  {Liltken.) 
Tropical  seas,  north  to  Louisiana. 

(ExoocBfus  ohtHsiroHtris  GUnther,  vi,  283:  Exocoetus  obhi8iro9tri8  Lfitken,  Vidensk. 
Meddol.  Natnrh.  Foren.  187G,  102.) 

1§^  •— EXOC4ETUS  LinnsuB. 

Flying  fishes, 

( Artedi ;  LinnsDos,  Syst.  Nat. :  typo  Exooatus  volitans  L. ) 

Body  elongate,  broad  above,  somewhat  compressed.  Head  short, 
blunt,  narrowed  below.  Mouth  small.  Jaws  very  short,  about  equal. 
Chin  without  barbel.  Maxillaries  not  joined  to  the  premaxillaries. 
Teeth  very  feeble  or  wanting.  Eyes  large.  Gill-rakers  moderate. 
Scales  large,  deciduous.  Fo  fiulets.  Dorsal  fin  short,  opposite  anal. 
Gaudal  widely  forked,  the  lower  lobe  the  longer.  Pectoral  tins  very 
long,  reaching  past  the  beginning  of  the  anal,  and  serving  as  organs  of 
flight,  their  great  size  enabling  these  fishes  to  sustain  themselves  in  the 
air  for  some  time.*  Ventral  fins  large,  posteriorly  inserted,  also  used 
as  organs  of  flight.  Air-bladder  very  large.  Ko  pyloric  coeca.  Species 
numerous  in  all  warm  seas.  (i^mxoiToc:^  sleeping  out;  the  ancient  name 
of  these  fishes,  which  were  supposed  to  come  out  on  the  beach  to  sleep 
at  night.) 

*  These  fishes  are  enabled  to  snstain  themselves  iu  the  air  for  upwards  of  a  minute. 
Their  movements  are  exceedingly  rapid.  Their  Impulse,  apparently,  comes  mainly 
from  the  strong  tail,  which  has  a  falling  motion  in  the  water,  by  which  they  acquire 
a  great  velocity.  When  they  first  emerge  from  the  wat«r,  the  pectorals  are  spread  and 
vibrate  rapidly,  like  the  wings  of  an  insect,  and  the  ventrals  are  closed.  The  motion 
of  the  pectoral  is  simaltaneous  with  the  motion  of  the  tail,  and  is  probably  caused  by 
the  latter.  Wlien  they  reach  a  horizontal  position  in  the  air,  the  pectorals  and  ven- 
trals are  spread,  and  apparently  nsed  only  to  retain  the  impulse  previously  received. 
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6#8.  £•  californiciis  Cooper.— J*/^tn(7-^A;  Volador. 

Steel-blue  above  and  on  botli  sides,  belly  abruptly  silvery.  Pectorals 
blackish,  with  the  posterior  edge  paler;  an  obscure  oblique  pale  band 
across  lower  part ;  caudal  plain  dusky ;  ventrals  pale,  partly  dusky ; 
dorsal  rather  pale,  with  a  dusky  blotch  above.  Body  stoutish.  Lower 
jaw  rather  the  longer ;  both  jaws  with  minute  teeth.  Eye  large,  rather 
longer  than  snout,  3  in  head,  nearly  equal  to  the  diameter  of  the  slightly 
concave  interorbital  spaCe.  Pectoral  (in  reaching  past  the  dorsal 
and  falling  just  short  of  the  caudal.  Second  ray  of  pectoral  divided, 
the  third  longest.  Ventrals  about  reaching  middle  of  anal,  their  length 
3|  in  body,  their  insertion  midway  between  middle  of  opercle  and  base 
of  tail.  Anterior  rays  of  dorsal  half  the  length  of  the  head ;  43  rows  of 
scales  between  occiput  and  dorsal,  7  between  the  dorsal  and  the  lateral 
line.  Head  5;  depth  G;  D.  12;  A.  10  5  Lat  1.  58.  L.  18  inches. 
Southern  California;  very  abundant  in  summer  about  the  Santa  Bar- 
bara Islands. 

(Cooi>er,  Proc.  Cal.  Acad.  Nat.  Sci.  1864,  93;  Gttnther,  vi,  295.) 

609.  E.  noveboracensis  MitchlH. 

Dark  bluish  above ;  pectorals  blackish,  with  the  lower  edge  pale,  in 
the  young  with  two  black  bars;  ventrals  mesially  blackish,  the  edges  all 
white;  caudal  lobes  mesially  dusky,  the  edges  pale.  Head  short ;  snout 
very  blunt,  shorter  than  the  very  large  eye,  which  is  narrower  than  the 
broad,  concave,  interorbital  space.  Pectoral  fins  very  long,  reaching 
past  the  base  of  the  caudal ;  second  ray  of  pectoral  divided ;  ventrals 
reaching  considerably  past  anal ;  their  insertion  midway  between  the 
preopercle  and  the  base  of  the  caudal.  Dorsal  fin  inserted  opposite 
anal.  Head  4§;  depth  5 J.  D.  11;A.9.  Lat.  1.42-48.  North  Atlantic; 
not  rare  on  our  coast. 

(Mitchill,  Amer.  Month.  Mag.  ii,  233,  1817  j  DeKay,  New  York  Fauna,  Fishes,  230; 
TCav.&Val.  xix,  99.) 

610.  E.  melanuras  Cuv.  &,  Val. 

Bluish  above,  silvery  below,  the  pectoral  fin  blackish,  except  a  por- 
tion of  its  middle  and  inner  edge  j  ventrals  plain  or  nearly  so.  Head 
of  moderate  length,  not  very  blunt,  the  interorbital  space  broad,  wider 
than  the  eye  and  somewhat  concave.  43ye  very  large,  longer  than 
snout,  3  in  head.  Pectoral  fin  1§  in  length,  reaching  past  the  base  of 
the  last  dorsal  ray  and. the  tip  of  the  last  anal  ray.  Ventrals  inserted 
midway  between  the  posterior  edge  of  the  eye  and  the  middle  of  the 
base  of  the  caudal,  their  tips  reaching  nearly  to  the  base  of  the  last 
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anal  ray ;  second  ray  of  pectoral  fin  divided.  Dorsal  fln  low,  its  insertion 
nearly  opposite  front  of  anaL  Head  4;  depth  6.  D.  11;  A.  9^  scales 
6-52-3.    North  Atlantic :  occasional  on  our  coast. 

(Tf  Cuv.  &  Val.  Hist.  Nat.  Poiss.  ziz,  101 ;  said  to  have  a  black  blot<sh  on  the  upper 
part  of  the  base  of  the  tail,  recalling  the  coloration  of  species  oiSargua,  a  featore  not 
noticed  by  ns  on  any  of  our  flying-fish.) 

611.  £•  exillcns  Graelin. 

Bluish  above,  silvery  below,  sides  with  five  broad,  transverse  bars; 
pectorals  and  ventrals  irregularly  banded  and  blotched  with  blue  and 
black.  Body  very  slender ;  snout  shorty  f  length  of  head.  Dorsal  and 
anal  fins  similar  and  opposite.  Ventrals  inserted  slightly  behind  the 
middle  of  the  body;  pectorals  1§  in  length  of  body;  second  ray  of  pec- 
torals extendiug  beyond  the  membrane  in  a  spine-like  process.  Ven- 
trals 3  in  length.  Head  G  in  total  length  with  caudal.  D.  12 ;  A.  12. 
Lat.  1.  48.  (Ooode.)  Atlantic  Ocean;  a  small  species,  possibly  the 
young  of  some  other. 

(Gmelin,  Syst.  Nat.  i,1400,  17^;  GUnther,  vi,  291 ;  Goode,  Boll.  U.  S.  Nat.  Mus.  v, 

186.--€FP8E£iUBIJS  Swainson. 

Bearded  Flying-fishes. 

(CypHIuruB  Swainson,  Classification  of  Fishes,  1839,  296:  typo  ExocoBtua  nuttalH  Le 
Sueur.) 

This  genus  differs  from  Exoccetus  in  the  presence  of  one  or  more  bar- 
bels or  cutaneous  appendages  of  delicate  texture  on  the  tip  of  the  man- 
dible. The  si>ecies  are  all  of  small  size,  and  it  is  possible  that  in  some 
of  them  these  appendages  are  lost  with  age.  (xbtpsXo^^  a  swift  or  swal- 
low ;  ovpd^  tail.) 

619.  €•  farcatas  (Mitch.)  Weinland. 

Barbels  2,  ribbon-like,  usually  little  if  any  longer  than  the  eye.  Eye 
large,  narrower  than  the  broadly,  slightly  concave,  interocular  space. 
Adult  nearly  plain;  youug  with  three  broad,  black  bands  across  the 
belly  in  front  of  the  ventrals;  operculum  and  pectorals  marbled  with 
black;  lower  caudal  lobe  with  three  blackish  cross  bands;  posterior 
part  of  ventral  and  lower  pcfrt  of  anal  black.  Ventrals  and  pectorals 
reaching  i)ast  base  of  caudal ;  ventrals  inserted  nearer  the  root  of  the 
caudal  than  the  snout ;  dorsal  very  high,  higher  than  the  body,  the 
longest  rays  not  reaching  the  caudal.    Anal  not  low.     Head  4  in 
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length,  not  very  short  nor  very  blunt.    D.  13;  A.  9.    Atlantic  Ocean; 
not  very  common  on  our  coasts. 

(Exocattu  furoaius  Mitch.  Trans.  Lit.  and  Phil.  Soc.  i,  449, 1815 ;  ExocoBtuB  futoaius 
GUnther,  vi,  286:  ExoccetMnuitalU  ho  9neur,  Joarn.  Acad.  Nat.  Sci.  Phila.  1821, 10:  Ex- 
ooeeitMHtf^tamiGUnther,  Yi,286:  Exoccstua  furoataa  Liitkeu,  Videnak.  Moddel.  Natnrh. 
Foren.  1876,  106;  Weinl.  1.  c.) 

618«  €•  comatns  (Mitch.)  Weinland. 

Greenish  above,  paler  below ;  ventrals  somewhat  dasky ;  lower  edge 
of  pectorals  pale.  Body  moderately  elongate ;  head  medium ;  eye  very 
large,  longer  than  snout,  about  3  in  head.  Barbel  very  long,  ribbon- 
like, reaching  in  the  adult  as  far  as  the  base  of  the  ventrals ;  a  small 
similar  barbel,  shorter  than  the  eye,  on  each  side  of  it  at  base.  Pectoral 
fins  reaching  to  last  ray  of  dorsal,  the  third  ray  longest,  the  second  split. 
Insertion  of  dorsal  ne>arly  midway  between  ventrals  and  anal ;  ventrals 
slightly  nearer  gill-openings  than  base  of  caudal,  their  tips  nearly  reach- 
ing end  of  anal,  which  is  smaller  than  dorsal ;  caudal  well  forked,  the 
lower  lobe  longest.  Head  4;  depth  5|.  D.  12;  A.  9;  Lat.  1. 47.  L.  8 
inches.    (Lutken.)    Atlantic  Ocean ;  occasional  on  our  coast. 

{ExocoBius  comatu8  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  448:  ExocceiuB  oomatu8 
Gttnther,  vi,  286:  ExoccBitu  ooinatus  DeKay,  New  York  Fanna,  Fishes,  231 :  ExocceiuB  ap^ 
pendiculatu8  Wood,  Joum.  Acad.  Nat.  Sci.  Phila.  1824,283:  ExocatuB  oomaiua  Liitken, 
Vidensk.  Meddel.  Natur.  Foren.  1876,  106,  lig.  1. 


Oedee  R-LOPHOBRANCHII. 

{The  Laphobranchs.) 

Gills  tufted,  not  laminated,  composed  of  small  rounded  lobes  attached 
to  the  gill-arches.  Scapula  suspended  to  the  cranium  by  a  post-ten^ 
poral.  Superior  branchihyals  and  pharyngeals,  and  basal  branch!- 
hyals  wanting  or  not  ossified.  Mouth  very  small,  bounded  above  by 
the  premaxillaries.  Post-temporal  simple,  co-ossified  with  the  cranium ; 
basis  of  the  cranium  simple.  Pectoral  fins  with  elevated  bases.  Inter- 
clavicles  well  developed.  Anterior  vortebne  modified,  the  diapophyses 
much  expanded.  Air-bladder  simple,  without  air-duct.  Snout  pro- 
duced, bearing  the  small  toothless  mouth  at  the  end.  Oill-covers  re- 
duced to  a  large  simple  plate.  Skin  with  bony  plates.  Muscular 
system  little  developed.  The  families  mentioned  below  have  neither  spi- 
nous dorsal,  nor  ventral  fins;  the  SolenostomaUdce  of  the  Indian  Ocean 
have  all  the  fins  well  developed.    (k64>o<;^  crest;  fipd^x^a^  gills.) 

{Lapho^ranckii  Gttnther,  viii,  150-203.) 
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ANALYSIS  OF  THE  FAMILIES  OF  LOPHODBANCHII. 

a.  No  spinous  dorsal  fin;  no  ventral  fins;  gill-openings  narrow. 

6.  Axis  of  head  in  a  line  with  that  of  the  body /. SYXGNATHiDiBy  58. 

hb.  Axis  of  the  head  forming  an  angle  with  that  of  the  hody..HiPPOCAMPiDiBy  59. 

Family  LVIII.— SYNGNATHID^. 

The  Pipe-fishes. 

Body  elongate,  very  slender,  covered  with  bony  plates.  Head  slender, 
its  axis  continuous  with  that  of  the  body.  Snout  long,  tube-like,  bear- 
ing the  short  toothless  jaws  at  the  end.  Gill-openings  reduced  to  a 
small  aperture  behind  the  upper  part  of  the  opercle.  Tail  long,  not 
prehensile,  usually  provided  with  a  small  caudal  fin.  Male  fishes  with 
AQ  ^^Q  pouch,  usually  placed  on  the  under  side  of  the  tail,  sometimes 
on  the  abdomen,  and  formed  of  two  folds  of  skin  which  meet  on  the 
median  line.  The  eggs  are  received  into  this  pouch  and  retained  until 
some  time  after  hatching,  when  the  pouch  opens,  permitting  the  young 
to  escape.  Dorsal  fin  single,  nearly  median,  of  soft  rays  only;  pectorals 
present,  small;  ventrals  none;  anal  fin  minute,  usually  present.  Genera 
10  or  more;  species  120.  Small  fishes,  found  in  all  warm  seas,  some- 
times entering  fresh  waters. 

{Syngnathidce,  group  Syngnathina  GUnthor,  viii,  153-193.) 

a  Humeral  bones  united  below;  caudal  fin  present;  pectoral  fins  well  developed; 
dorsal  nearly  opposite  the  vent SipnosTOMA,  187. 

1§7.— SIPHOSTOmA*  Rafinesque. 

{Syngnathu8  of  most  recent  authors.) 

(Rafinesque,  Caratteri  di  alcuni  Nuovi  (>enori,  18,  IHIO :  type  Syngnathus  pelagicus  L^) 

Body  elongate,  very  slender,  six  or  seven  angled,  not  compressed, 
tapering  into  a  very  long  tail;  the  dorsal  keels  of  the  trunk  not  contin- 
uous with  those  of  the  tail.  Head  slender,  tapering  into  a  long  tube- 
like, sub  terete  snout,  which  bears  the  very  short,  toothless  jaws  at  the 
end.  Humeral  bones  firmly  united  with  the  "  breast-ring."  Body  cov- 
ered with  a  series  of  bony,  keeled,  radiated  plates,  arranged  in  linear 
series.  Dorsal  fin  distinct,  rather  short,  opposite  the  vent,  which  is 
near  the  middle  of  the  body;  caudal  fin  present,  rather  small;  anal  fin 

*The  genus  Syngnaihus  of  Linnseus,  originally  equivalent  to  the  modem  order  of 
Zophobranohiif  was  first  subdivided  by  Rafinesque  in  1810.  The  name  Siphastama  was 
given  to  S,  pelagicus,  and  its  relatives,  the  Syngnathus  of  late  writers,  that  of  TipMe 
to  S.  typhle,  the  SipJumoatoma  of  late  writers,  while  Syngnathus  was  retained  for  5. 
csquoreus  and  its  relatives,  the  group  now  usuaUy  called  Nerophis, 
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minute,  close  behind  vent;  pectorals  developed,  short  and  rather  broad. 
Male  fishes  with  an  egg-pouch  along  the  under  side  of  the  tail,  formed 
by  two  cutaneous  folds,  and  splitting  lengthwise  to  extrude  the  young 
fishes.  Species  numerous,  inhabiting  all  warm  seas;  abounding  in  bays 
among  the  sea-weeds,  and  entering  the  rivers.  The  species  of  this 
genus  are  subject  to  many  variations,  and  their  proper  discrimination 
is  very  difficult.    ((7j^«y,  tube;  <yr«/ia,  mouth.) 

a.  Breast  Hbields  not  covered  by  skin;  Id^cr  jaw  projecting.     (Siphostoma.) 
b,  Atlantic  coast  species. 

614.  S.  fnscum  (Storer)  J.  &  G. — Common  Pfpc-flsh. 

Olivaceous;  sides  mottled  and  blotched  as  in  other  species;  base  of 
dorsal  with  darker  spots.  Muzzle  shorter  than  the.  rest  of  the  head. 
Occiput  usually  more  or  less  keeled.  Dorsal  fin  longer  than  the  head, 
covering  4  +  5  rings.  Distance  from  snout  to  dorsal  3  in  total  length. 
Belly  in  females  scarcely  carinate.  Tail  one-third  longer  than  rest  of 
body.  Lateral  line  and  upper  caudal  edge  not  continuous.  Head  9. 
D.  35-40.  Kings  18+37.  L.  10.  Atlantic  coast,  common  northward; 
described  from  specimens  from  Wood's  HoU,  Mass. 

(Syngnatkus  fu8CU8  Storer,  Rept.  Fish.  Mass.  1838,  162:  Siphonostoma  fuscum  J  or,  &, 
Gilb.  Proc.  U.  S.  Nat.  Mns.  1880,  22;  Syngnathus  peckianiu  Storer,  1.  c.  1G3:  Syngnathus 
peckianu8  GUuther,  viii,  157:  Syngnathus  /<isciatus  and  virideacena  DeEay,  New  York 
Fauaa,  Fish.  319-321:  1  Syngnathus  affinis"  QUuthcr,  viii,  164;  from  Louisiana.) 

615.  S.  loulslanse  (GUnthcr)  J.  &  G. 

Color  of  other  species;  base  of  dorsal  spotted.  Muzzle  longest  in 
females,  much  longer  than  the  rest  of  the  head.  Occii)ut  somewhat 
keeled.  Dorsal  fin  shorter  than  the  head,  on  3+5  rings.  Distance 
from  snout  to  dorsal  2J  in  total  length.     Belly  in  females  scarcely 

•8.  affinis  (GUnther)  J.  &  G. 

''The  length  of  the  suout  is  a  little  less  than  that  of  the  remaining  part  of  the  head. 
Head  nearly  one-ninth  of  the  total  length.  A  distinct  ridge  runs  along  the  median 
line  of  the  snout  and  nuchal  shields.  Supraorbital  ridge  continued  over  the  temples. 
Anterior  part  of  the  operculum  with  a  faint  ridge.  Shields  without  spines.  Tail 
longer  than  body.  Caudal  pouch  half  as  long  as  the  body.  Lateral  line  interrupted. 
Vent  below  the  posterior  third  of  the  dorsal,  which  occupies  I)  rings,  5  of  wliich  are 
body-rings.  Caudal  tin  well  developed ;  anal  fin  rudimentary  in  the  male.  Back 
with  indistinct  brown  cross-bars;  a  brown  band  from  the  eye  along  the  snout." 
Total  length  6  inches.  Head  10  lines.  Trunk  If  inch.  Length  to  origin  of  dorsal 
fin  2  inches.    Louisiana.    {GUnther.) 

Another  form  or  species  has  the  body  stouter  and  the  color  darker,  the  dorsal  in  the 
females  very  high,  and  blackish,  with  paler  spots.  Muzzle  about  equal  to  the  rest  of 
the  head.  Occiput  somewhat  carinated.  Dorsal  fin  shorter  than  the  head,  on  3+5 
rings.  Distance  from  snout  to  dorsal  2\  in  length.  Belly  in  the  females  with  a  sharp 
black  carina.    Head  7.    D.  30-^1.    Rings  15-|-33.    Saint  John's  Biver,  Florida. 

(Siphonoatoma  sp.  Jordan,  Proo.  U.  S.  Nat.  Mus.  1880, 22.) 
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carinated.  Tail  ono-fifth  longer  than  the  rest  of  the  body.  Lateral 
line  and  npper  caudal  edge  not  continuous.  Head  7.  D.  33-37. 
Rings  18  +  33-20  +  38.  L.  12  incites.  Virginia  to  Texas;  described 
from  specimens  from  Beaufort,  K.  C. 

{Syngnaihus  louiaiana  Giinther,  viii,  160:  Siphonostama  Jouitiana  Jordan,  Proo.  U.  8. 
Nat.  Mas.  1H80,  22.) 

hh.  Pacific  coast  species. 

616.  S.  califomiense  (Storer*)  GtUL^Big  Pipe-fish. 

Olivaceous,  varying  to  brownish  red,  yellowish  below;  head  and  body 
variously  marbled  and  speckled  with  whitish,  the  markings  posteriorly 
taking  the  form  of  short  horizontal  grayish  streaks,  anteriorly  often 
forming  narrow  bars;  usually  a  brownish  lateral  band.  Top  of  head 
not  carinated.  Snout  very  long,  from  1^  to  2  times  the  length  of  the 
rest  of  the  head,  its  length  proportionately  greater  in  the  adult,  and 
usually  greatest  in  males.  Dorsal  shorter  than  head.  Lateral  line  not 
continuous  with  upper  edge  of  tail.  Belly  not  carinated.  Opercle  with- 
out ridge.  Dorsal  rays  42  (varying  from  38  to  44).  Bings  20  +  46 
(those  behind  the  vent  varying  from  40  to  48  in  number ;  40  to  43  in 
var.  griseolineatum  ;  40  to  48  in  var.  calif omiense).  L.  14  to  18  inches, 
much  more  than  in  our  other  species.  Pacific  coast  of  United  States, 
everywhere  common,  especially  northward. 

{Syngnathus  californiensis  Storer,  Proc.  Bost.  Soc.  Nat.  Hist,  ii,  73,  1845 :  Synffnathus 
oal{fomien8is  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18(i2, 283:  Syngnaihus  griseolineatus  AyreSj 
Proc.  Cal.  Acad.  Nat.  Sci.  1854,  14:  Syngnathua  grUeolineatua  Giintber,  vir,  1(>0:  Syngna- 
thus  dbhotti  Girard,  U.  8.  Pac.  R.  R.  8urv.  Fish.  346 :  Syngnathus  califomiensis  Girard, 
U.  S.  Pao.  R.  R.  Surv.  Fish.  344. ) 

617.  S.  leptorhynchnst  (Girard)  J.  &  G. 

Yellowish  brown  or  blackish,  spotted  or  vermiculated.  Ilead  raised 
above,  but  usually  not  carinated.  Snout  1^1^  times  the  length  of  the 
rest  of  the  head.    D.  30-35.    Kings  17+37-43.    L.  10  inches.    Other- 

*  Another  form  or  species^  occarring  at  Monterey  and  Santa  Barbara,  agrees  with 
the  preceding  in  size,  color,  plates,  fin-rays,  &c.,  bnt  differs  in  having  the  snont  short 
not  longer  than  tlie  rest  of  the  head.  The  eyes  are  rather  smaller  than  in  S.  califor^ 
niense,  and  the  keels  are  perhaps  less  sharp. 

t  Another  common  form,  which  is  probably  a  variation  of  this  species,  is — 

8.  dimidiatnm  Gill. 

Similar  to  S,  leptorhynchus,  but  with  the  snont  very  short,  scarcely  as  long  as  the 
rest  of  the  head.  Head  slightly  crested  above.  D.  30 ;  rings  15  +  38.  L.  8  inches. 
Coast  of  California,  chiefly  south  of  Point  Concepcion. 

(Syngnathus  hrevirostris  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1854,  156  (name  prooc- 
oupied):  Syngnathus  dimidiatus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  284:  Syngnathus 
dhnidiatus  QUnther,  vlii,  65.) 


.'       '  59.    HIPPOCAMPID^.  3^5 

wise  essentially  a«  in  8.  californiensc.  Nuchal  plates  somewhat  keeled 
in  var.  leptorhynchus ;  not  keeled  in  var.  arundincuieum.  Coast  of  Cali- 
fornia, chiefly  south  of  Point  Coucepcion ;  abundant. 

{Sjfugnalhua  IvptorhynchiM  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  150 :  Syngnathm 
leptorhnnchus  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  34G :  Syngnaihus  IcptorhtfnvhnH  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1862,  284:  Syngnathm  arundinaoeua  Girard  &  Gill,  11.  cc.,) 

aa.  Breast  shiolda  covered  by  loose  skin ;  lower  jaw  iuclnded.    (Dcrma1o8tethua*  Gill.) 

618.  S.  pnnctipinne  (GiU)  J.  &.  G. 

Brown;  dorsal  flu  speckled.  Body  comparatively  robust  Snout 
moderate,  a  little  longer  than  the  rest  of  the  head.  Eye  large.  Occiput 
with  a  raised  keel ;  joint  between  the  occiput  and  the  first  dorsal  shield 
more  perfect  than  usual,  so  that  the  head  can  be  placed  at  an  angle  with 
the  body.  Greatest  depth  about  equal  to  length  of  post-orbital  part  of 
head.  Skin  on  breast  and  anterior  ventral  plates  thin,  showing  the 
striation  of  the  bones.  Tail  twice  as  long  as  trunk.  Head  8;  D.  41 ; 
rings  19  +39.    L.  12.    San  Diego,  Cal.    Only  the  original  tyfyes  known. 

{DermatosMhus  punclipinnU  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  ISBsi,  383.) 

Family  LIX.— HIPPOCAMPI D^ 

{The  Sea  Horses.) 

Syngnathoid  fishes  destitute  of  caudal  and  ventral  fins,  and  with  the 
tail  prehensile.  Form  of  the  body  and  head  singular;  in  the  typical 
genera  the  body  is  compressed,  and  the  head,  which  is  placed  nearly 
at  right  angles  with  the  axis  of  the  body,  is  surmounted  by  a  bony 
crest^  These  little  fishes  have  thus  a  remarkably  horse-like  physiog- 
nomy, like  that  of  the  conventional  "knight"  at  chess.  Mouth  very 
small,  terminal.  Dorsal  fin  median,  of  soft  rays  only;  anal  fin  minute; 
pectoral  short,  with  a  broad  base.  Gill-openings  very  small.  Egg-pouch 
of  the  male  usually  at  the  base  of  the  tail.  Genera  about  4 ;  species 
about  30,  most  of  them  belonging  to  Hippocampus.  Fishes  of  the  open 
9ea8  of  warm  regions.  They  attach  themselves  by  their  tails  to  sea- 
weed and  other  floating  substances,  and  are  often  carried  to  great  dis- 
tances by  currents. 

{S'jtignathidx,  grouj)  Hippocampina  Glinther,  viii,  194-206.) 

0   Body  compressed ;  occiput  with  a  narrow  bony  crest,  which  is  snrmouuted  by  a- 
*  *  coronet " ;  shields  with  tubercles  or  spines Hippocampus,  188. 


*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18<)2,  283 :  type  Dermatoatethus  punctipinnis  GilL 
{dep^a,  skin  ;  6reOo'5j  breast.) 

Bull.  Nat.  Mus.  No.  16 25 


386     CONTRIBUTIONS   TO   NORTH   AMERICAN^  ICHTHYOLOGY — TV. 

188.— HIPPOCAIUPUS  Rafinesqne.* 

Sea  Horses, 

(Rafinesqno,  iDrlioe  fVIttiologia  Sioiliana,  1810,  37:  type  SyngnathuB  hippocampus  L.  = 
Hippocampus  heptagonus  Raf.) 

Body  strongly  compressed,  the  belly  gibbous,  tapering  abruptly  to 
a  long,  quadrangular,  prehensile  tail.  Head  with  a  distinct  curved 
neck,  placed  nearly  at  a  right  angle  with  the  direction  of  the  body, 
surmounted  by  a  compressed  occipital  crest,  on  the  top  of  which  is  an 
angular,  star-shaped  coronet;  top  and  sides  of  the  head  with  spines. 
Body  and  tail  covered  with  bony  plates,  forming  rings,  those  on  the 
body  each  with  6  spines  or  tubercles,  those  of  the  tail  with  4.  Pectoral 
fins  present;  anal  minute,  usually  present;  dorsal  fin  moderate,  opposite 
the  vent.  Eggpouch  in  the  male  a  sac  at  the  base  of  the  tail,  termi- 
nating near  the  vent.  Species  numerous,  in  all  warm  seas.  {hiroxafiTzo^j 
the  ancient  name,  from  Inno^y  horse;  xdinzo^^  a  wriggling  sea-monster,  or 
a  caterpillar.) 

619*  H.  hepf  agronns  Raf.— /Sm  Horse, 

Yellowish  brown ;  eyes  and  cheeks  with  radiating  wavy  lines  of  light 
brown ;  snout  with  a  narrow  white  cross-band  near  its  middle  {fide 
'Ooode) ;  sides  with  a  few  small  pale  spots ;  dorsal  dusky  above.  Tuber- 
cles of  body  and  tail  prominent,  slightly  recurved,  usually  provided 
with  slender  filaments,  the  tubercles  of  each  alternate  or  each  third  ring 
on  the  back  usually  larger  than  the  others.  Occipital  crest  \%vy  high, 
with  5  tubercles,  the  anterior  with  long  filaments.  Snout  as  long  as  the 
opercle,  which  is  marked  with  radiating  strisB.  D.  18;  P.  18;  'A.  4. 
Kings  11  +  36.  L.  5  inches.  Warmer  parts  of  the  Atlantic ;  north  to 
England  and  l^ewfoundland ;  rather  rare  on  our  coast.  Very  abundant 
in  the  Mediterranean.  European  examples  examined  by  us  are  pro- 
fusely spotted,  the  snout  plain ;  ours  is  possibly  a  different  si)ecies. 

(Sjfngnathus  hippocampus  L.  Syst.  Nat. ;  Rafinesqiie,  L  c.  37 :  Hippocampus  aniiquorum 
Leach,  Zool.  Misc.  1814,  104 :  Hippocampus  aniiquorum  Gtinther,  viii,  200 :  Hippocampus 
antiqucrum  Goodc,  Proc.  U.  S.  Nat.  Mas.  1878,  45 :  Hippocampus  brcvirosMs  Cnvier, 
R^gne  Anitn. :  Hippocampus  hudsoniua  DeKay,  N.  5f.  Fauna,  Fishes,  322 :  Hippocampus 
hudsonius  Storer,  Hist.  Fish.  Mass.  41G:  J  Hippocampus  lavicandatus  Gilnthcr,  viii,  205, 
"  tail  without  kuobs.") 

#90.  H.  ingrens  Gnl. 

Chestnut  brown,  mottled  with  darker,  and  dotted  with  white.  Body 
rather  slender,  its  depth  about  equal  to  the  distance  from  snout  to  pos- 

*  =  Hippocampus  Leach,  Zool.  Misc.  1814,  103. 
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teiior  margin  of  orbit;  tail  longer  than  head  and  body  together;  snout 
rather  shorter  than  opercle ;  supraorbital  spine  nearly  half  diameter  of 
eye;  coronet  well  developed,  with  Ave  spines.  D.  19;  A.  4.  Bings  10 
-f  38.  San  Diego,  Gal,  and  southward ;  reaching  a  length  of  nearly  a 
foot. 

(Girard,  U.  S.  Pac.  R.  R.  Snrv.  Fishes,  1858,  342. ) 

Obdee  S.-HEMIBRANCHII. 

{Tlie  Hemibranchs.) 

Superior  branchihyal  and  pharyngeal  bones  reduced  in  number ;  in- 
ferior pharyngeals  separated.  Ventral  fins  abdominal  or  subabdominal. 
Mouth  bounded  above  by  premaxillaries  only ;  interclavicles  developed. 
]fo  pneumatic  duct  to  the  air-bladder.  (Cope.)  There  are  also  several 
striking  peculiarities  in  the  structure  of  the  shoulder  girdle  and  the  skull, 
by  which  these  fishes  differ  from  the  Acanthopterij  with  which  group  un- 
der one  name  or  another  they  have  usually  been  combined,  (j^/ie,  half; 
ppdrxiaj  gills.) 

ANAXY8IS  OF  FAMILIES  OF  HEMIBRAKCHII. 

*  Bones  of  head  produced  into  a  long  tube,  which  bears  the  short  jaws  at  its  end. 
a.  Body  short,  compressed,  scaly ;  no  teeth ;  spinous  dorsal  present. 

CENTRISCIDiE,  60. 

aa.  Body  elongate;  teeth  present. 

h.  Dorsal  spines  none ;  a  long  caudal  filament ;  no  scales Fistulaiuid^,  G1. 

hh.  Dorsal  spines  present,  disconnected ;  no  caudal  filament. 

0.  Body  covered  with  ctenoid  scales Aulostomatid.e,  62. 

CO.  Body  scaleless,  with  bony  shields AuLORHYNCHiDiE,  03. 

**  Bones  of  head  moderately  produced ;  ventrals  I,  1 ;  dorsal  preceded  by  free  spinas ; 
body  scaleless,  naked  or  mailed GASTEROSTEiDiE,  64. 

Family  LX.— CENTRISCID^. 

{The  Snipe-fishes.) 

Body  compressed,  oblong  or  elevated,  covered  with  small  rough  scales; 
no  lateral  line ;  some  bony  strips  on  the  side  of  the  back  and  on  the 
margin  of  the  thorax  and  abdomen,  the  former  sometimes  confluent  into 
a  shield.  Bones  of  the  skull  much  prolonged  anteriorly,  forming  a  long 
tube  which  bears  the  short  jaws  at  the  end ;  no  teeth.  Gill-openings 
wide ;  branchiostegals  4.  Two  dorsal  fins,  the  first  of  4  to  7  spines,  the 
second  of  which  is  very  long  and  strong ;  soft  dorsal  and  anal  moderate ; 
ventral  fins  small,  abdominal,  of  5  soft  rays ;  pectorals  short ;  caudal  tiu 
emarginate,  its  middle  rays  not  produced.    Air-bladder  large ;  pseudo- 
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branchiae  present.  Gills  4,  a  slit  behind  the  fourth.  No  pyloric  cceca ; 
intestinal  canal  short.  A  single  genus  of  three  or  more  species,  chielly 
of  the  Old  World,  one  of  them  straying  to  America. 

{Cenlnsoidas  part,  genus  Ceniriscus  Gtinther,  iii,  51$-524.) 

1§9.— CENTBISCUS  LiDDscus. 

Snipe-fislies. 

(Linnsens,  Syst.  Nat.  1753 :  type  Centriscu8  acolopax  L.) 

The  characters  of  the  genus  are  included  above,  {xewpiirxo^y  an 
ancient  name  of  some  spinous  fish  5  from  xivrpouy  a  spine.) 

691*  C*  seolopax  Liun. — Snipe-fish;  Trumpet-fish;  Bellotcs-fi^h, 

Eose  red  or  reddish  olive  above,  silvery  on  the  sides  and  belly.  Body 
strongly  compressed  and  somewhat  elevated,  covered  with  small  striated 
scales,  each  stria  terminating  in  a  rather  strong  spine ;  second  dorsal 
spine  very  strong,  serrated  posteriorly,  its  length  about  ^  total  length 
of  fish;  snout  several  times  longer  than  the  rest  of  the  head.  Head  2^ 
in  length  ;  depth  3J  to  4.  D.  V-12 ;  A.  20.  Mediterranean  Sea ;  occa- 
sional northward;  accidental  on  our  coast. 

(LiDn.  Syst.  Nat.;  GUntlier,  iii,  518.) 

* 

Family  LXL— FISTULARIID^. 

{The  Trumpet-fishes.) 

Body  extremely  elongate,  much  depressed,  broader  than  deep.  No 
scales.  Bony  plates  present  on  various  parts  of  the  body.  Head 
very  long,  the  anterior  bones  of  the  skull  much  produced,  forming  a 
long  tube,  which  terminates  in  the  narrow  mouth ;  both  jaws,  and 
usually  the  vomer  and  palatines  also,  with  minute  teeth  ;  membrane 
uniting  the  bones  of  the  tube  below,  very  lax,  so  that  the  tube  is  capa- 
ble of  much  dilation.  Branchiostegals  5-7;  gills  4,  a  slit  behind  the 
fourth.  Gill-membranes  separate,  free  fix>m  the  isthmus;  gill-rakers  ob- 
solete. Pseudobranchiae  present.  Air-bladder  large.  Spinous  dorsal  fin 
entirely  absent;  softdorsalshort,  posterior,  somewhat  elevated;  anal  fin 
opposite  it  and  similar;  caudal  fin  forked,  the  middle  rays  produced 
into  a  long  filament ;  pectorals  small,  with  a  broad  base,  preceded  by  a 
smooth  area  as  in  Qdsterosteidce ;  ventral  fins  very  small,  wide  apart, 
abdominal,  far  in  advance  of  the  dorsal,  composed  of  C  soft  rays.  Py- 
loric coBca  few;  intestines  short.  Vertebrie  very  numerous  (4  +  49  +  33). 
Fishes  of  the  tropical  seas,  related  to  the  Sticklebacks  in  structure,  but 
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with  prolonged  suout  and  different  ventral  fins.    A  single  genus,  Fistu- 
laria^  with  two  or  more  species. 

(Fiatularid(e,  part,  genus  Futularia  Giintlier,  iii,  529-535.) 

190.— FISTULARIA  Liunseos. 
Trumpet-fishes. 

(LinnsBUs,  Syst.  Nat.  1758:  typo  Fialularia  tabaccaria  L.) 

Characters  of  the  genus  included  above.  The  bony  shields,  charac- 
teristic of  this  genus,  are  thus  enumerated  by  Dr.  Giirither: 

"1.  A  narrow  strip  along  the  median  line  of  the  back  behind  the 
skull  (confluent  neural  spines). 

'^2.  The  pair  of  broader  lateral  dorsal  shields  are  peculiar  bones, 
separated  processes  of  the  ocoipital  bone — similar  to  those  we  have 
observed  in  Mugil,  where,  however,  they  are  not  separated  from  the 
occipital,  and  arise  more  outwardly  than  in  Fistularia.  These  shields 
are  the  longest,  provided  anteriorly  with  a  ridge,  which  is  prolonged 
and  exteiids  far  backwards  between  the  muscles  of  the  back.  This 
ridge  is  flexible,  and  does  not  interfere  with  the  lateral  movements  of 
tbe  fish;  it  appears  to  serve  as  a  base  for  the  attachment  of  muscular 
fibres. 

"3.  The  narrow  shield  on  the  side  is  the  coracoid,  and  composed  of 
two  bones,  the  posterior  of  which  is  somewhat  dilated  and  fixed  to  the 
lateral  dorsal  shields. 

*'4.  The  ventral  shields  are  the  pubic  bones;  their  posterior  half  is 
broadest,  porous  inferiorly ;  they  are  narrower  before  the  middle,  leav- 
ing a  free  lanceolate  space  between  them,  and  are  again  a  little  widened 
anteriorly,  where  they  join  the  humerus  and  urohyal."  {GuntJier,  lii, 
532.)     (Latin,  fi^tulUy  a  tube  or  pipe.) 

a.  Skin  covered  with  dermal  ossifications. 

699 — ^F.  tabaccaria  Liinu^—Trumpet-fiah, 

Beddish  brown  above,  variegated  with  numerous  blue  si)ots  on  the 
sides  and  back.  Mouth  slightly  oblique,  lower  jaw  the  longer,  over- 
lapping the  upper;  snout  much  pix)longed,  tapering  but  little  forward; 
its  edges  with  fine  serrations  or  none.  Margin  of  orbit  with  sharp  com- 
pressed points  in  front  and  behind.  Mandible  about  4  in  snout ;  snout 
35  in  length  of  body.  Head  2^.  D.  14;  A.  13.  Warm  seas;  occa- 
sional on  our  South  Atlantic  coast. 

(Linn.  Syst.  Nat.;  GUnther,  iii,  529.) 
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aa.  Skin  smooth,  without  dermal  ossifications. 

623*  F«  {^errata  Cuvier. 

Gmyisb ;  sometimes  with  a  series  of  blue  spots  along  the  back  or  sides; 
heail  silvery  below.  Form  much  as  in  the  preceding,  but  head  and  body 
broader  and  more  depressed;  edges  of  snout  more  distinctly  serrated, 
a  foramen  in  the  axil  of  pectoral.  Snout  3f  in  length.  Head  2|.  D. 
14 ;  A.  13.  Warm  seas ;  rare  northward ;  perhaps  the  same  as  the  pre- 
ceding. 

(Cuvier,  R^gne  Anira.  1817 ;  GUnther,  iii,  533.) 

Family  LXII— AULOSTOMATID^. 

(TJie  Flute-mouths.) 

Body  compressed,  elongate,  covered  with  small  ctenoid  scales.  Lat- 
eral line  continuous.  Head  long ;  mouth  small,  at  the  end  of  a  long, 
compressed  tube.  Lower  jaw  prominent,  with  a  barbel  at  the  symphy- 
sis. Premaxillary  feeble,  not  protractile ;  maxillary  broad,  triangular, 
with  a  supplemental  bone.  Teeth  minute,  in  bands,  on  lower  jaw  and 
vomer.  Branchiostegals  4.  Gills  4,  a  slit  behind  the  fourth.  Pseudo- 
branchicnB  well  developed.  Gill-rakers  obsolete.  Gill-membranes  sepa- 
rate, free  from  the  isthmus.  Air-bladder  large.  Spinous  dorsal  pres- 
ent, of  S-12  very  slender  free  spines.  Soft  dorsal  and  anal  rather  long, 
similar,  posterior.  Caudal  small,  rhombic,  the  middle  rays  longest,  but 
not  produced  into  a  filament.  Yentrals  abdominal,  of  six  rays,  all  articu- 
lated. Pectorals  broad,  rounded,  the  space  in  front  of  them  scaly.  Two 
pyloric  coeca.     A  single  genus,  with  two  species,  found  in  tropical  seas. 

{FiatulandcB  pt.  genus  Aulostoma  Giinther,  iii,  535-533.) 

191.— AU£.OSTOIIIA  Lac^pMo. 
(Lac6pMc,  Hist.  Nat.  Poiss.  v,  '357,  1803:  type  FUtularia  oMncnsis  L.) 

Characters  of  the  genus  included  above.    (ctoA^T,  tube;  c-To/ia,  mouth.) 

694.  A.  macalatum  Yal. 

Olivaceous,  with  one  or  two  series  of  brown  or  blue  dots  along  each 
side  of  the  back ;  another  irregular  series  from  the  preopercnlum  along 
each  side  of  the  belly  to  the  anal  fin;  three  or  four  silvery  lines  on  each 
side  of  abdomen,  replaced  on  the  head  by  irregular  oblique  streaks ; 
anterior  part  of  dorsal  and  anal  with  a  horizontal  black  streak;  caudal 
fin  usually  with  two  round  black  spots;  ventral  fins  plain.  D.  X-23; 
A.  25;  V.  0.  {Guntker.)  Caribbean  Sea,  north  to  Southern  Florida; 
probably  identical  with  A.  chinense. 

(Yalenc.  in  Cuv.  R^;^o  Animal,  1S17 :  Aaloatoma  coloratum  Milllor  &  Trosoh.  Sohomb. 
HistBarbad.  1848,  G73:  Aulo$ioma  coloratum  GUnther,  iii,  536.) 
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Family  LXIII.-AULORHYNCHID^. 

Body  elongate,  nearly  cylindrical,  with  a  very  slender,  depressed  can- 
dal  peduncle.  Skin  naked,  with  a  few  series  of  partly  concealed  plates. 
Mouth  terminal,  small,  at  the  end  of  a  tube  which  is  about  as  loug  as 
the  rest  of  the  head ;  teeth  very  small  5  branchiostegals  4.  Gill-mem- 
branes slightly  connected,  free  from  the  isthmus.  Dorsal  (in  with  many 
small,  low,  free  spines,  each  of  which  is  depressible  in  a  groove ;  soft 
dorsal  short,  elevated  in  front;  anal  similar  to  the  second  dorsal,  pre- 
ceded by  a  single  spine ;  caudal  fin  small,  forked.  An  oblong,  naked 
area  in  front  of  the  pectorals.  Ventrals  thoracic,  but  inserted  some- 
what behind  pectorals,  I,  4,  or  I,  5.  Genus  I;  species  2.  Small  fishes 
of  the  North  Pacific,  intermediate  between  the  Sticklebacks  and  the 
Trumpet-fishes. 

(AulorhyncJiicUB  GiU,  Proc.  Acad.  Nat.  Sci.  Pliila.  1832,  233.) 
a.  SkiD  of  head  uaked ;  ventrals  1,5;  pectoralfiiidcui:irgiQate...AuLORurNCHUS,  19^ 

192.— AIJI.ORIlV]VCIIfJS  Gill. 
(GiU,  Proo.  Acad.  Nat.  Sci.  Phila.  1801,  1(39  :  type  Aidorhynchuaflavidua  Gill.) 

Body  very  long  and  slender,  almost  cylindrical;  caudal  peduncle 
elongate,  tapering,  much  depressed,  especially  [>osteriorly.  Skin  naked, 
with  a  series  of  small,  rugose  shields,  one  on  each  side  of  the  lateral  line, 
one  on  each  side  of  the  dorsal  fin,  and  a  double  row  on  the  lower  edge 
of  caudal  peduncle.  Lateral  line  present.  Head  not  mailed.  Mouth 
small,  horizontal,  at  the  end  of  a  tube  which  is  slightly  longer  than 
the  rest  of  the  head.  Premaxillary  bones  much  exx)anded,  with  long 
and  slender  processes;  lower  jaw  projecting,  with  a  flap  at  symphysis. 
Teeth  in  the  jaws  rather  sharp,  almost  in  one  series;  palate  tooth- 
less. Dorsal  spines  numerous,  entirely  separate,  equal  and  very  short, 
the  first  inserted  above  the  pectorals.  Dorsal  and  anal  fins  posterior, 
nearly  equal,  oblong,  elevated  in  front;  caudal  fin  small,  emarginate; 
pectoral  fins  emarginate,  the  upper  and  lower  rays  longest;  ventrals 
not  much  behind  pectorals,  each  with  1  spine  and  (4)  5  rays,  (aoAo?, 
a  tube;  fioyx*'^^  snout.) 

a.  Lat4.>ral  Hhiclds  imbedded,  not  spinous.     (Aulorhynchus,) 

695.  A.  fluvidns  Gill. 

Tawny,  with  about  20  darker  cross  blotches  on  the  back ;  minutely 
punctulate  above ;  opercula  and  ante-pectoral  region  with  bright  golden 
01^  coppery  lustre,  bordered  above  by  a  blackish  band.    Gill  rakers  slen- 
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(ler.  Dorsal  spines  minute,  much  shorter  tban  pupil.  Caudal  peduncle 
longer  than  head.  Head  4;  depth  16.  D.  XXV-Oj  A.  I,  9;  V.  I,  6. 
Pacific  coast,  from  Monterey  northward ;  not  rare. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18G1,  1G9:  Auliaoops  apinescens  Peters,  Berlin  Mo- 
natsbericht,  1866 ;  Steind.  Iclithyol.  Beitr.  v,  153.) 

Family  LXIV.— GASTEROSTEIDiE. 

{The  Sticklebacks.) 

Body  elongate,  somewhat  compressed,  tapering  behind  to  a  slender 
caudal  peduncle.  Head  rather  long,  the  anterior  part  not  produced  into 
a  tube.  Mouth  moderate,  with  the  cleft  oblique,  the  lower  jaw  promi- 
nent. Teeth  sharp,  even,  in  a  naiTow  band  in  each  jaw ;  no  teeth  on 
vomer  or  palatines.  Premaxillaries  protractile.  Preorbital  rather 
broad;  suborbital  plate  large,  often  covering  the  anterior  part  of  the 
cheeks,  forming  a  connection  with  the  preopercle.  Brauchiostegals  3. 
Gill-membranes  broadly  joined,  free  from  the  isthmus,  or  not ;  gill-rakers 
moderate  or  rather  long.  Opercles  unarmed.  Skin  naked  or  with  ver- 
tically oblong  bony  plates ;  no  true  scales.  Dorsal  fin  preceded  by  two 
or  more  free  spines ;  anal  similar  to  soft  dorsal,  with  a  single  spine ; 
ventral  fins  subabdominal,  consisting  of  a  stout  spine  and  a  rudimentary 
ray.  Middle  or  sides  of  belly  shielded  by  the  innominate  bones.  Pec- 
torals short,  unusually  far  behind  the  gill-opeiiiiigs,  preceded  by  a 
quadrate  naked  area,  which  is  covered  with  shining  skin.  Caudal  tin 
narrow,  usually  lunate.  Air-bladder  simple ;  a  few  pyloric  coeca.  Gen- 
era 3,  Odsterosteus,  Apeltes^  and  Spinachla.  Si)ecies  about  20.  Small 
fishes  inhabiting  the  fresh  waters  and  arms  of  the  sea  in  Northern 
Europe  and  America  5  noted  for  their  pugnacity.  They  are  exceedingly 
destructive  to  the  spawn  and  fry  of  larger  tishes 

"  It  is  scarcely  to  be  conceived  what  damage  these  little  Gshes  do,  and 
how  greatly  detrimental  they  are  to  the  increase  of  all  the  fishes  among 
which  they  live,  for  it  is  with  the  utmost  industry,  sagacity,  and  greedi- 
ness that  they  seek  out  and  destroy  all  the  young  fry  that  come  their 
way."  {GuntJier.)  Most  of  the  Sticklebacks  build  elaborate  nests  which 
the  male  fish  defends  with  much  spirit. 

{GtuteroaUfidcB  Giluthcr,  i,  1-7.) 

a.  Innominate  bones  joined,  fanning  a  triangular  or  lanceolate  plate  on  the  median 
line  of  the  abdomen GA»TKK08TErs,  IIM. 

aa.  Innominate  bones  widely  separated,  forming  a  bony  ridge  on  each  bide,  botwreii 
which  are  the  ventral  tins Apelt^s,  11)4. 
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193.-4](ASTEROSTC:U8  LimuBus. 
8ticklebac7c8. 

(Artedi;  LinDssus,  Syst.  Nat.  x,  1758 :  type  OMteroaicua  aoulealus  L.) 

Sticklebacks  with  the  innomiuate  bones  coalescent  on  the  median  line 
of  the  belly,  behind  and  between  the  ventral  fins,  forming  a  triangalar 
or  lanceolate  plate.  Tail  slender,  keeled  or  not.  Skin  naked  or  variously 
covered  with  bony  plates.  Dorsal  spines  2-10  in  number,  variously  de- 
veloped.  Species  numerous.  Fresh  waters  and  shores  of  all  northern 
regions,    (yaariipy  belly ;  Strriovy  bone.) 

The  group  may  be  divided  into  the  following  sections,  which  are 
perhaps  of  generic  value : 

a.  Gill-membranes  posteriori}'  free  from  the  istbmns. 

b.  Dorsal  opines  7-11,  divergent  ( PygosteuB  Brevoort) pitngifius, 

bb.  Dorsal  spintis  5,  in  a  right  line  {Euoalia  Jordan) inoonstana. 

aa.  Gill -membranes  not  free  from  the  isthmus ;  body  more  or  less  mailed  {Gasteroetvua). 

microcepkaluaf  biaculeatuay  atkinai,  oouIca^iMr-. 

a.  Gill-membranes  posteriorly  free  from  the  istbmns. 
6.  Dorsal  spines  7-11,  divergent  (P^<7Mteu«*  Brevoort). 

696*  G*  pungfifins  L. — Xine-f^ned  Stickleback. 

Olivaceous  above,  profusely  punctulate,  irregularly  barred  with  darker, 
silvery  below.  Body  very  slender,  somewhat  compressed,  tapering  into 
the  very  long  and  slender  caudal  peduncle,  which  is  much  depressed  and 
strongly  keeled,  broader  than  deep.  No  dermal  bony  plates ;  skeletal 
phites  not  all  covered  by  skin.  Post-pectoral  plate  well  developed, 
striated.  Head  shortish,  the  snout  rather  blunt.  Thoracic  processes 
well  developed,  widely  div^ergent,  forming  a  U-shaped  figure  Dorsal 
spines  moderate,  the  anterior  diverging  to  the  right  or  left  at  various 
angles,  the  posterior  more  nearly  erect.  Anal  spine  large,  larger  than 
the  dorsal  spines.  Innominate  bone  feeble,  lanceolate,  not  carinated, 
its  edges  i-aised.  Ventral  spines  moderate,  serrulate,  their  length  more 
than  one-third  that  of  the  head.  Gill-rakers  long  and  slender;  gill- 
membranes  free  from  the  isthmus  posteriorly.  Head  4;  depth  5^. 
D.  IX,  I,  9 ;  A.  1,  8.  L.  3  inches.  Northern  parts  of  Europe,  Atlantic 
coasts  of  America,  Great  Lakes,  and  northward ;  a  widely  distributed 
species,  found  in  both  fresh  and  salt  water. 

(LinnienM,  Syst.  Nat.;  Gunther,  i,  6:  Gaat^roateva  occidtntalia  Cuvier  &  Valenciennes, 
iv,  509 :  Gasteroateaa  dclcayi  Agassiz,  Lake  Superior,  311  (Massachusetts) :  Gaitcro»teua 

•Brevoort,  MSS.  Gill,  Canadian  Naturalist,  Au'jjn.sf,  l8C)o;  typo  Gctaieronteua  occUJen' 
talia  C.  &  V.  =^  GaaUnroateua pumjUiuu  L.     {nvyify  rump;  66c€oVf  bone.) 
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nt^bnlostts  A'gassiz,  Luko  Superior,  1650,  310:  GaatcrosteuM  oondnntu  Ricbardson,  Faana 
Bor.-Amcr.  Fishes,  57  (Saskatchewan  River  and  Great  Bear  Lake ;  D.  VII-1, 9 ;  A.  1, 8) : 
GasterostcM  nminenMs  Storer,  Bust.  Joom.  Nat.  Hist,  i,  464  (Maine ;  D.  VII-I,  9 ;  A. 
I,  S),  Tho  two  lost  perhaps  represent  a  disUuct  subspecies,  distinguished  by  the 
presence  of  7  free  dorsal  spines.) 

Sabs,  brachypoda  Bean. 

Similar  to  pwngitius^  but  the  ventral  spines  very  short,  their  length 
a  little  less  than  one-third  that  of  the  head.  D.  X-I,  10  ]  A.  I,  10. 
Baffin's  Bay  to  Alaska ;  abundant. 

(Bean,  Bull.  U.  S.  Nat.  Mus.  xv,  129,  1879.) 

hh.  Dorsal  spines  about  5,  in  a  right  line  {Euodlia  *  Jordan). 

697.  G*  inconstans  Kirt. — Brook  Stickleback, 

Males  in  spring:  jet  black,  tinged  Tvith  red  anteriorly;  females  and 
young  olivaceous,  mottled,  and  dotted  with  black.  Body  moderately 
elongate,  little  compressed,  the  caudal  peduncle  comparatively  stout, 
not  keeled.  Skin  smooth,  entirely  destitute  of  dermal  plates,  the  skele- 
tal plates  covered  by  it.  Innominate  bone  small,  lanceolate,  covered  by 
the  skin.  Space  iu  front  of  pectorals  small ;  thoracic  processes  very 
slender  and  widely  separated,  covered  by  skin.  Gill-membranes  some- 
what free  posteriorly ;  gill-rakers  short.  Dorsal  spiues  four  or  five,  low, 
subequal,  in  a  right  line,  a  cartilaginous  ridge  running  along  the  base  of 
the  fin;  anal  spine  similar  to  dorsal  spines;  ventral  spines  short  and 
sharp,  serrated.  HeadSJ;  depth  4.  D.  IV-1, 10;  A.  1, 10.  L.  2^  inches. 
New  York  to  Kansas  and  Greenland,  in  fresh  waters  only;  abundant 
in  the  Great  Lake  region. 

(Kirtlandy  Bost.  Jonm.  Nat.  Hint.  iii.  273,  1841 :  Gasteroateua  micropus  Cope,  Proc. 
Acad.  Nat.  Sci.  PhiJa.  1805,  81 :  Eucalia  inconttana  Jordan,  Proc.  Acad.  Nat.  Sci.  Philip 
187,7,  Go  :  Gattteroeteus  pygmceus  Agassiz,  Lake  Snperior,  1850,  314,  from  Lake  Superior ; 
this  is  perhaps  a  distinct  species,  differing  in  the  small  number  of  iin-rays ;  D.  Ill,  I, 
6;  A.  I,  6.  Etusalia  inconstans  var.  capuga  Jordan,  Man.  Vert.  187G,  2i9 ;  specimens 
from  Cayuga  Lake,  N.  Y.,  with  compressed  and  elevated  body,  slenderer  tail,  and 
higher  spines :  f  Gcuteroeteua  wilUameonii  Girard,  U.  S.  Pac.  'R.  R.  Exp.  and  Surv.  x,  94.) 

aa.  Gill-membranes  not  free  from  the  isthmas;  body  more  or  less  mailed.    {Gtuteroa- 
tetu.) 
0.  Tail  nake<l,  not  keeled,  t 

*  Jordan.  Man.  Vert.  E.  U.  S.  1(57(5,  248:  tyi>e  GaaterosUus  inconstans  Kirtland.  (cv, 
well;  xaAza, nest.) 

t Olivaceous  brown,  darker  above;  sides  spotted  with  black;  belly  yellowish;  head 
3  in  length;  depth  5  in  total  length;  eye  i'^  in  length  of  head;  tip  of  first  dorsal 
spine  not  reaching  the  base  of  the  second.  D.  III-1, 10;  A.  I,  7.  {Girr.rd.)  Williai:i- 
Bon's  Pass,  California.  This  form  may  differ  from  G,  inconstans  in  the  smaller  number 
of  dorsal  spines. 

t  Several  recent  writers  have  indicated  their  belief  that  the  naked- tailed  stickle- 
backs are  simxde  varieties  of  the  ordinary  species.  This  may  be  true,  but  we  have 
not  yet  met  with  distinctly  intermediate  forms,  either  on  the  Atlantic  or  Pacillo  coast. 
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62§.  G*  microccphalus  Glranl. 

Olivaei^ons,  silvery  below;  skin  thickly  puDCtalate;  males  blackish  in 
spring,  with  coppery  or  golden  lustre.  Body  short,  deep,  moderately 
compressed.  (!;audal  peduncle  rather  deep  and  comx)ressed.  Posterior 
part  of  body  unarmed.  Processes  from  shoulder-girdle  below  widely 
diverging,  leaving  a  triangnlar  area  on  the  breast;  naked  area  in  front 
of  pectorals  small.  Ventral  spines  serrate,  without  distinct  basal  cusp. 
Spines  of  soft  dorsal  and  anal  small.  Innominate  bone  lanceolate,  twice 
as  long  as  broad.  Dorsal  spines  attached  to  bony  plates,  as  in  0,  aou- 
leatus.  Head  3 ;  depth  3^.  D.  II-1, 11 ;  A.  I,  8.  Lateral  plates,  4  to  6. 
Pacific  coast  of  the  United  States,  ascending  streams,  abundant  south- 
ward. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  133 :  Gaeteroaieus  pleheiua  and  inopinatua 
Girard,  1.  c.  147 :  Gastei'OHteaa  pugettiy  Girard,  U.  S.  Pac.  R.  B.  Siirv.  Fish.  92.) 

629.  G.  biacnleaUss  SLaw. 

Closely  related  to  the  i^receding,  but  rather  larger;  the  innominate 
bone  triangular,  two-thirds  as  broad  as  long.  Ventral  spine  with  a 
distinct  basal  cusp  on  its  outer  edge.  D.  II-I,  12 ;  A.  I,  9.  Northern 
Europe  and  United  States  from  Cape  Cod  northward.  Considered  by 
most  European  writers  as  a  variety  of  O.  aculeatus, 

(Shaw,  Gen.  Zool.  iv,  603,  1805;  Giintber,  i,  .5:  Gasteroateua  ffymnurua  Cuvior,  R5gne 
Auim. :  Gaateroateua  Uiurus  Cuv.  et  Val.  iv,  481:  Gaateroateiia  cuvieri  Girard,  Bost.  Joum. 
Nat.  Hist,  vi,  254 ;  Gaaterosteus  avulcatua  trachurua  Goodo  &Bean,  BuU.  Essex  Inst.  1879, 
5 :  Gtistcrosteua  wlieatlandi  PatDam,  Proc.  Essex  Inst.  1867, 4. ) 

an.  Tail  keeled,  armed  with  plates. 
680.  G.  ntkinsif  Bean.. 

Eeddish,  silvery  below  and  with  dark  bands  aeross  the  body.  Body 
slender,  as  in  0.  punfjititts.  Lateral  plates  15  in  number,  the  posterior 
very  thin,  covered  by  skin.  Tail  keeled.  Ventral  spines  long,  nearly 
or  quite  reaching  the  vent  5  dorsal  spines  in  a  straight  line.  Head  3J 
in  lengthy  depth  5.  D.  II-I,  11;  A.  I,  8.  (Bean.)  Schoodic  Lakes, 
Maine. 

(Bean,  Proc.  U.  8.  Nat.  Mus.  1879,  67.) 
681*  O*  aculeatns  L. — Common  Stickleback ;  Burnatickle, 

Dark  greenish  above;  sides  silvery,  or  j'cllow;  membranes  of  ventrals 
often  red.  Head  rather  long.  Caudal  peduncle  very  slender,  covered 
with  plates  similar  to  those  on  the  body,  and  provided  with  a  conspicu- 
ous keel.  Processes  from  shoulder  girdle  below,  covering  most  of  the 
breast,  leaving  a  narrow  njiked  area  between,  them.  Opercle  finely  stri- 
ate. Large  rugose  bonj'^  plates  on  each  side  of  bfise  of  dorsal  spines, 
the  latter  joined  to  them  by  a  hinge  and  capable  of  being  firmly  set,  like 
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the  spines  of  cat-fish.  Naked  area  iu  front  of  pe-ctorals  large.  Pelvic 
bone  lanceolate.  Ventral  spine  with  a  basal  cusp.  Spines  all  serrate, 
those  of  anal  and  soft  dorsal  small.  Head  3^;  depth  4^.  D.  II-I,  13; 
A.  I,  9.  Lateral  platen  33.  L.  4  inches.  North  Atlantic;  very  abund- 
ant on  both  coasts. 

(Linn.  Syst.  Nat.  Gttnther,  i,  4:  Gasterosteua  noveboracciisis  Ciiv.  &  Val.  iv,  502:  Gas- 
terosteua  biaculeatua  Storer^  HiHt.Fish.  Mass.  40;  Gcaieroateiu  biaculeatm  et  noccboracensis 
DeEay,  New  York  Fauna,  Fish.  05,  GG:  GasterosUus  niger  On  v.  &Val.  iv,  504;  Gas- 
terostena  irachurus  Cav.  &  Val.  iv,  481:  Gasteroateus  bispinoaiia  Walbaani.  Artedi  Pise. 
1792,  450,  the  oldest  American  name.) 

Sabsp.  cataphractas  (Pallas)  J.  di.  G. — Salmon-killer;  Stichlehack, 

Irxtremely  similar,  but  more  robust,  the  body  and  head  a  little  shorter 
and  deeper.  Caudal  keel  very  strong.  San  Francisco  to  u\laska  and 
Kamtschatka;  very  abundant  northward. 

(Ga8teracanthu8  cataphractua  Pallas,  M^m.  Acad;  Petersb.  iii,  325,  1811:  Gaaterosieus 
obolarius  Cuv.  &  Val.  Iv,  500:  Gasteroateus  serratus  Ayres,  Proc.  Cal.  Acad.  Nat.  8c|. 
1855,  47:  Gabtcrosteus  inUrmedius  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  185G,  135:  Gaster- 
oateus insculptus  Rich.  Last  Arctic  Voyage.) 

194.— APELTES  DeKay. 

(DeKay,  New  York  Fanua,  Fisb.  1642,  67,  nomen  nudum:  type  Gaattrosteua  quadracua 
Mitcb.) 

Body  moderately  elongate,  somewhat  compressed,  the  back  elevated 
at  the  beginning  of  the  soft  dorsal  fin,  thence  declining  in  nearly  a 
straight  line  to  the  tip  of  the  snout.  Tail  very  slender,  not  keeled. 
No  bony  dermal  plates ;  the  skin  naked.  Innominate  bones  not  joined 
on  the  median  line  but  separated,  forming  a  bony  ridge  on  each  side  of 
the  abdomen,  below  which  the  strong  ventral  spines  are  denressiblc. 
Chest  mostly  bony;  bare  area  in  front  of  pectorals  small,  but  distinct 
Gill-rakers  rather  short.  Gill-membranes  attached  to  the  isthmus, 
without  free  edge.  Free  dorsal  spines  3,  strong,  the  first  the  longest, 
directed  to  one  side ;  the  next  two  directed  toward  the  other  8i<le  at 
different  angles;  attached  spine  of  dorsal  and  anal  well  developed;  a 
bony  ridge  on  each  side  of  the  spinous  dorsal,  (a,  privative;  -^Ar^y, 
shield.) 

632.  A.Qiiadraca8(Mitch.)  Brovobrt. 

Brownish  olive  above,  mottled  with  darker;  silvery  below;  male 
almost  black;  veutrals  with  the  membrane  red  in  spring.  Head  4  in 
length;  depth  4.  Caudal  peduncle  very  long  and  slender,  about  5  in 
length.  D.  Ill — T,  11;  A.  I,  8.  L.  1^  to  2J  inches.  Atlantic  coast  of 
the  United  States;  very  abundant  northward. 

{Gaateroateua  quadracua  Mitob.  Trans.  Lit.  and  Pbil.  Soc.  i,  430,  1815:  Gaaterosteua 
apeltes  Cay.  &  Val.  iv,  503;  Gaateroateua  quadracus  GUntber,  i,  7.) 
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Oedeb  t.-acanthoptp:ri. 

{The  Spiny-rayed  Fislies.) 

Craniam  normal,  symmetrical ;  the  maxillary  boue  distinct  from  the 
premaxillary,  which  forms  the  border  of  the  month.  Bones  of  the 
mandible  distinct.  Gills  normal,  laminated,  rarely  reticulated.  Gill- 
openings  in  advance  of  the  pectorals.  Opercular  apparatus  complete. 
Basal  bones  of  pectorals  not  enlarged.  Pharyngeals  well  developed, 
the  third  superior  pharyngeal  usually  largest.  Lower  pharyngeals 
separate  or  united.  Ventral  fii  s  variously  placed,  often^  wan  ting,  nor- 
mally thoracic  and  six-rayed,  the  first  ray  spinous.  Anterior  rays  of 
dorsal  and  anal  normally  developed  as  si^iue s,  but  often  soft  and  artic- 
ulate. Air-bladder,  if  present,  without  pneumatic  duct.  The  most  ex- 
tensive of  the  orders  of  fishes,  comprising  a  great  variet3'^  of  forms, 
(tfztfv^a,  spine;  -t£/)ov/,  fin.) 

(Acanthopierygiiy  Pharyngof/nathij  and  Anacanthini  Giliithcr,  i,  ii,  iii,  iv,  cxcluKive  of 
various  families.  Orders  PerceaociSf  Fercomorphi,  and  Plutryngognalhi  Cope,  Trans. 
Amer.  Phil.  Soc.  1870,  456.) 

ANALYSIS  OF  FAMILIES  OF  ACANTHOPTERI. 

A.  Ventral  fins  abdominal ;  dorsals  two,  well  separated.    (Percesoces.) 

B.  Dentition  strong;  vertebra?  24 SniYRiENiDiE,  67. 

BB.  Dentition  feeble ;  vertebne  more  than  24 ;  carnivorous ATiiERixiDiE,  66. 

BBB.  Dentition  feeble ;  vertebrae  24;  linmopbagous Mugilid^e,  65. 

AA.  Ventral  fins,  if  present,  thoracic  or  jugular. 
C.  Ventral  region  without  sucking-disk. 
D.  Suborbital  without  bony  stay. 
E.  Ventral  fins  present,  the  rays  in  normal  number,*  I,  5. 
F.  Lower  pharyngeal  bone«  separate  (except  in  certain  Sciofnidce);  gills  4, 

a  slit  behind  the  last. 
G.  Gill-mcmbrancs  free  from  the  isthmus. 
H.  Spinous  dorsal  transformed  into  a  lamellated  sucking-disk,  situated 

on  the  top  of  the  head. 

ECHENEIDID.E,  70. 

HH.  Spinous  dorsal  not  transformed  into  a  sucking-disk. 
I.  Scales  small  or  obsolete,  mostly  cycloid ;  spinous  dorsal  compar- 
atively little  devcloi»ed;    caudal 
pedmiclo  8lender,t  the  fin  widely 
forked. t     ( ScotAbriform  fishes. ) 
K.  Vertebra}  more  than  24  or  25;  no  free  anal  spines. 
L.  Spinous  dorsal  represented  by  free  spines;  caudal  not  forked ; 

body  elongate,  fusiform. 

ELACATIDiE,  71. 


• 


Except  in  certain  Strom^iieida'f  Acanthurid(p,  and  Tcoateida;, 
t  Except  in  Pomatomidce,  Elacatidaj  and  some  Stromateidce, 
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LL.   Spinous  dorsal  well  developed,  depressible  in   a  groove 

—  Scales  minnte  or  wanting ;  premaxillariea  non-pro-. 

tractile Scombrid^e,  74. 

—  —  Scales  of  moderate  size;  premaxillaries  x^rotrac- 

tile NoMEiD^,  7G  (b), 

LLL.  Spinous  dorsal    little  developed ,  or  not  distinguishable 

from  the  soft  parts;  no  fiulets. 
M.  CEsophagns  without  tooth-like  process. Cor vpiiiENiD.c:,  79. 
MM.  (Esophagus  with  tooth-like  process... Stromateid^,  77. 
KK.  Vertebrffi  25  (24-26);  two  free  anal  spines  (sometimes  obso- 
lete). 
N.  Scales  minute  or  obsolete,  cycloid;  tail  widely  forked. 

Carangidjc,  75. 
NN.  Scales  small,  weakly  ctenoid;  tail  little  forked. 

POMATOMlDiE,  76. 

II.  Scales  well  developed,  mostly  ctenoid;*   caudal  peduncle  not 

especially  slender. 
O.  Pectoral  with  the  lower  rays  detached  and  filiform; 

two  short,  separated  dorsal  fins; 
head  with  muciferous  system  well 
developed. 

POLYNKMIDiE,  68. 

OO.  Pectoral  fin  entire. 
P.  Throat  with  two  barbels;  dorsals  two;  scales  large. 

MULLIDiE,  90. 

PP.  Throat  without  barbels. 
Q.  Skull  cavernous;  anal  spines  I  or  2;  lateral  line 

extending  on  the  caudal  fin ;  head 
scaly ;  no  teeth  on  vomer. 

SCI^NID^,  91. 
QQ.  Skull  not  especially  cavernous. 
R.  Anal  fin  comparatively  short,  with  loss  than  13 1 

sofb  rays;   vomer  mostly  with 
teeth.     (Perciform  fishes.) 
S.  Scales  caducous;  dorsal  fins  two,  the  first  short; 

mouth  very  oblique. 

APOGOXIDiE,  89. 

8S.  Scales  adherent. 
T.  Anal  spines  I  or  2;   dorsal  fins  2;   pseudo- 
branchiae  small  or  obsolete. 

Percid^,  85. 
TT.  Anal  spines  3t  or  more  (rarely  obsolete). 
U.  Pseudobranchite    small,   covered    by   the 
skin,  or  obsolete. 
V.  Vomerine  teeth ;  lateral  line  present. 

Elassomatid^,  83  (2»). 
VV.  Vomerine  teeth  none ;  lateral  line  obso- 
lete   CEKTRARCHID.i:,  H4. 

UU.  PseudobranchiflB  well  developed. 

W.  Maxillary  not  slipping  under  preoi^ 
bital  for  its  whole  length. 


•  Small  or  wanting  in  some  UranoscopidoBf  Trichodontid€B,  and  Icoateidos, 

t  Except  in  some  SparidtB,  PriacanthidcBy  Cenirarchi(l(e,  etc. 

X  Obsolete  in  some  Serranid(B\  more  than  three  in  some  CenirarchidcB. 
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t  Mouth  nearly  vertical ;  ai:  al  ftn  Iod^i;^ 
whole  head  closely  sealy. 

PRIACAimUD^,  8G  (b), 
a  Month  nearly  horizontal ;    anal  lin 

rather  sliort Serranid^e,  86. 

WW.  MaxillMy  with  its  upper  edge  for  its 
whole  length  slipping  under  the 

preorbital SPARiDiE,  8H. 

BB.  Anal  fin  elongate;    pseudohranchics   present; 

spinous  dorsal  little  devclox)ed. 
X.  Dorsal  spines  present:  skeleton  well 
ossified, 
y.  Pectoral  fins  broad,  procurrcnt  for- 
wards. 

t  Body  scaly ;  slit  behind  fourth  gill 
small;  eyes  superior. 

URANOSCOPIDiE,  103. 

tt  Body  naked ;  eyes  lateral. 

TniCIIODOXTlDiE,  102. 

YY.  Pectoral  fin  narrow,  not  pn>cur- 
lent;  body  scaly. 

LATILIDifi,  101  (6). 
XX.  Dorsal  spines  obsolete;    skeleton 
more  or  less  cartilaginous. 

ICOSTRIDiB,  101. 

QQ,  GiU-membranes  united  to  the  isthmus,  restricting  the  gill-openings 

to  the  sides. 
Z.  Body  not  elevated ;  lateral  line 
obsolete;  spinous  dorsal  short  and 
weak ;  inner  rays  of  ventrals  long- 
est  GOBIIDiE,  104. 

ZZ.  Body  elevated;  lateral  line 
present;   spinous  dorsal  well  de- 
veloped    {Chcetodonlifarm  fishes.) 
a.  Teeth  setiform,  in  many  rows ; 
vertical  fins  densely  scaly;  tail 
unarmed. 
5.  Dorsal  fin  divided. 

Ephippid^,  U7. 
hh.  Dorsal  fin  continuous. 

CHiETODONTID^,  98. 

aa.  Teeth  incisor-like,  in  one 
row;  tail  with  1  or  more 
spines  on  each  side. 

ACAKTnURIDiE,  99. 

FF.  Lower  pharyngeals  united.    (PharyngognatM,) 
c.  Nasal  openings  single  on  each  side ;  scales  mostly  ctenoid, 
d  Gills  3^,  last  slit  small  or  obsolete ;  pseudobranchio)  present;   nnnl 

spines  2 Pomackxtrid^,  96, 

dd.  Gills  4,  a  slit   behind   the  last;    pseudobranehio)  obsolete;   anal 

spines  3  or  more..  .CicuuDiE,  95. 
oc.  Nasal  openings  2  on  each  side;  anal  spines  3;  scales  moHtly  cycloid, 
e.  Viviparous;  dorsal  fin  with  a  scaly  sheath;  anal  rays  Miender  and 

uumerons EMOiOTociDiE*  93. 

ee.  Oviparous;  anal  rays  rather  few. 
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/.  Tooth  villiform  J  premaxillaries  extremely  protractile;  gills  4.  a 

slit  behind  last;  peeudobranchio) 

concealed Geruid.e,  iW. 

ff.  Teeth  not  villiform ;  premaxillaries  moderately  protractile;  gills 

3i;  last  slit  obsolete;  psendobran- 

chiae  well  developed  .Labkid.e.  l>4. 

££.  Ventral  fins,  if  present,  with  the  rays  in  muro  or  less  than  the  normal 

nnmber  (I,  r>). 
A.  Anal  fin  present, 
t.  Body  compressed  and  elevated ;  the  scales  very  small,  or  none. 
j.  Dorsal  spines  indistinct. 

Jfc.  Ventral  rays  4-6 Buamidjj:,  80. 

H-.  Ventral  rays  about  1.5 LAMPiiiDiDiE,  78. 

j(/.  Dorsal  spines  well  developed ;  ventrals  rays  about  1, 7 .  Zexid^e,  81. 
it.  Body  not  specially  elevated. 

I,  Ventrals  thoracic  (if  present), 
m.  Ventrals  with  more  than  5  soft  rays ;  scales  ctenoid ;  head 

armed. 

n.  Vent  normal BERYCiDiE,  82. 

tin.  Vent  in  front  of  ventrals;  dorsal  spines  few. 

Aphredodekidj:,  83. 
mm»  Ventrals  few-rayed  or  wanting ;  scales  sniall  or  wanting, 
o.  Upper  jaw  produced  into  a  sword;   dentition  feeble; 

gills  reticulated... XiPUiiDiE,  72. 
00.  Upper  jaw  not  produced ;  dentition  very  strong:  body 

elongate TiucHiurid^,  73. 

U.  Ventrals  jugular  (if  present). 

j».  Pseudobranchiud  present.     (Blenniiform  fishes.) 

q.  Dorsal  with  many  spines,  sometimes  entirely  spinous. 

BLENNIID.E,  113. 
qq.  Dorsal  with  few  spines  or  none. 
8.  Gill-membranes  united  to  the  isthmus. 

ZOARCIDiG,  115. 
88,  Gill-membranes    broadly  uuited,  free  from   the 

isthmus;  veutrals  none. 

CON'CrROGADID/E,  116. 

888,  Gill-membranes  separate,  free  from  the  isthmiis. 
t  Ventrals  filamentous,  at  the  throat ;  jaws  with 

teeth Opiudiid^,  118. 

tt  Ventrals  none;  jaws  toothless. 

Ammodyhd^,  60. 
pp,  PseudobranchiflB  obsolete. 

tt.  Dorsal  without  distinct  6X>iiious  part. 
17.  Vent  at  the  throat ;  veutrals  uoue. 

FlERASFERID^,  117. 

w.  Vent  posterior, 
to.  Scales  cycloid ;  caudal  fin  present. 

Gadii><«,  120. 
WW,  Scales  spinous,  keeled;   no  caudal  fin; 
the  tail  attenuate. 

Macrurid.e,  121. 
Hu,  Dorsal   fin   with   a  distinct    spinous   part, 

composed  of  a  few  spines;  ven- 
trals I,  2;  gills  3,  the  gill-mem- 
branes broadly  united  to  the 
isthmus Batrachidje:,  112. 
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hk.  Anal  fin  none;  skeleton  not  ossified;  candal  mdimontary,  or  not  in 

the  line  of  axis  of  body. 

TRACHYPTERIDiB,  100. 

DD.  Suborbital  with  bony  stay.    {Cottifarm  fishes.) 

V.  Head  not  mailed. 
X.  Slit  behind  fourth  gill  large ;  body  evenly 

scaled CniRiDiE,  lOT*. 

XX,  Slit  behind  fourth  gill  small  or  wanting. 
y.  Gill-membranes    separate,     free    from 
isthmus;    ventral   fins  normally 
formed,  mostly  I,  5. 

ScOKPJETXlDMy  lOG. 
yy.  Gill-membranes   broadly  joined,    at- 
tached  to   the   isthmus  or  not; 
ventral  fins  variously  imperfect. 

COTTID^,  107. 
w.  Head  mailed,  externally  bony. 

z.  Yentrals  few-rayed,  close   together; 
last  gill-slit  obsolete. 

AOONID^,  107  (h). 
Kg,  Yentrals  1,  4,  or  I,  5,  usually  wide 
apart;  last  gill-slit  large. 

TmoLiD^,  106. 


CC.  Breast  with  a  sucking-disk. 


a.  Gill-openings  narrow;  spinons dor- 
sal little  developed ;  sucking-disk 
formed  of  the  united  ventral  fins;« 
pyloric   ccBca   numerous;    subor- 
bital with  a  bony  stay. 

h.  Skin  smooth;  vertebr©  very  nu- 
merous   LiPARIDIDiE,  109. 

lib.  Skin  tubercular  ;vertebne  rather 

few CYCLOPTEIUDiE,  110. 

aa.  Gill-openings  wide;  spinous  dorsal 
wanting;  sucking -disk  between 
the  ventral  fins;  no  pyloric  coeca; 
body  naked... Gobi ESOCiD^,  111. 


Family  LXV.— MUGILIDiE. 

{The  Mullets.) 

Body  oblong,  more  or  less  compressed,  covered  with  ratber  large 
cycloid  scales ;  no  lateral  line,  but  the  furrows  often  deepened  on  the 
middle  of  each  scale  so  as  to  form  lateral  streaks.  Mouth  small,  termi- 
nal. Jaws  with  small  teeth,  or  none;  premaxillaries  protractile.  Gill- 
openings  wide,  the  membranes  separate,  free  from  the  isthmus.  Bran- 
chiostegals  5  or  6.  Gillrakers  long  and  slender.  Gills  4,  a  slit  behind 
fourth.  Pseudobranchiae  large.  Two  short  dorsal  fins,  well  separated, 
the  anterior  with  4  stiff  spines,  the  last  one  of  which  is  much  shorter 
than  the  others;  second  dorsal  long'  r  than  the  first,  similar  to  anal; 
Bull.  Nat-  Mus.  No.  16 26 
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anal  spines  3,  rapidly  graduated ;  ventral  fins  abdominal,  not  far  back, 
attixclied  to  the  elongate  coracoid  bone,  composed  of  one  spine  and  five 
rays;  caudal  forked.  Air-bladder  large,  simple.  Intestinal  canal  long. 
Peritoneum  usually  black.  Vertebrae  24.  Genera  3;  species  70-80; 
inhabiting  the  fresh  waters  and  coasts  of  warm  regions,  feeding  on 
organic  matter  contained  in  mud.  A  considerable  indigestible  portion  of 
the  latter  is  swallowed,  and  in  oixler  to  prevent  larger  bodies  from  pass- 
ing into  the  stomach,  or  substances  from  passing  through  the  gill-open- 
ings, these  fishes  have  the  organs  of  the  pharynx  modified  into  a 
filtering  apparatus.  They  take  in  a  quantity  of  sand  or  mud,  and 
after  having  worked  it  for  some  time  between  the  pharyngeal  bones, 
they  eject  the  roughest  and  indigestible  portion  of  it.  The  upper 
pharyngeals  have  a  rather  irregular  form ;  they  are  slightly  arched,  the 
convexity  being  directed  towards  the  pharyngeal  cavity,  tapering  an- 
teriorly, and  broad  posteriorly.  They  are  coated  with  a  thick,  soft 
membrane,  which  reaches  far  beyond  the  margin  of  the  bone,  and  is 
studded  all  over  with  minute  horny  cilia.  Each  branchial  arc>h  is  pro- 
vided with  a  series  of  long  gill-rakers,  which  are  laterally  bent  down- 
wards, each  series  closely  fitting  to  the  sides  of  the  adjohiing  arch ; 
they  constitute  together  a  sieve  admirably  adapted  to  jiermit  a  transit 
for  the  water,  retaining  at  the  same  time  every  solid  substance  in  the 
cavity  of  the  pharynx.     {GuntJier,) 

The  Mugilidce,  AftierinidWj  SphyrwnidWj  and  OphiocepJialidw  compose 
the  group  or  suborder  of  Percettoces^  thus  characterized.  Ventral  fins 
abdominal;  branchial  arches  well  developed,  the  bones  all  present  ex- 
cept the  fourth  superior  branchihyal.  Third  superior  pharyngeal  much 
enlarged;  lower  pharyngeal  distinct.  Scales  cjcloid.  Pectorals  ele- 
vated, about  on  a  level  with  the  upper  posterior  angle  of  operculum; 
spinous  dorsal  usually  present.  (Latin,  PercOj  a  perch;  JEsoXj  a  pike — 
the  group  being  intermediate  in  its  position  between  the  Percoids  and 
the  Haplomi.)  ' 

(Mugilida  Giiuther,  iii,  409,  467.) 

*  Jaws  with  a  series  of  cilia,  but  without  true  teeth  ;  part  of  the  stomach  muscular, 
gizzard-Uke Mugil,  19o. 

195. — lltUOIL  Liunieus. 

{Mullets.) 

(Artedi;  LiunaDus,  Syst.  Nat.:  type  Mugil  cephalua  L.) 

Body  oblong,  somewhat  compressed,  covered  with  large  cycloid  scales. 
Head  large,  bluntish,  convex  above,  scaled.    Mouth  small.    Jaws  tooth- 
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less,  usually  provided  with  short,  flexible  cilia  resembling  teeth ;  lower 
jaw  forming  an  angle  at  the  symphysis.  A  portion  of  the  stomach  mod- 
ified to  form  a  muscular  gizzard.  Species  very  numerous,  found  in 
great  schools  near  the  shore  in  all  warm  regions.  (Latin  Mugilj  the 
ancient  name,  from  mulgeo^  to  suck.) 

*  Adipose  eyelid  well  developed. 

a.  Scales  medium  (40-42  series);  sidoe  with  dark  stripes;  aual  rays  III,  8. 

638«  WLm  mexicanusi  Steindacbucr. — California  Mullet;  Macho, 

General  form,  coloration,  and  appearance  of  M.  albuJa,  the  head 
rather  longer,  broader,  and  more  depressed;  interorbital  space  about 
half  length  of  head.  Auterior  rays  of  dorsal  and  anal  with  small  scales, 
the  posterior  part  of  the  fin  naked.  Eye  rather  small;  the  adipose 
eyelid  very  thick.  Bluish  above ;  sides  silvery,  with  dark  stripes  along 
the  rows  of  scales.  Head  4 ;  depth  4.  D.  I V-I,  8 ;  A.  Ill,  8 ;  Lat. 
1.  42.  Pacific  coast,  chiefly  south  of  Point  Concepcion ;  abundant ;  very 
close  to  the  next,  of  which.it  is  probably  a  variety. 

(Steindachner,  Ichth.  Beitriige,  iii,  58,  1875.) 

634.  M.  albnla  Ij,— Striped  Mullet. 

Body  rather  elongate,  little  compressed,  subterete.  Snout  not  broad, 
moderately  depressed.  Mouth  moderate,  the  lips  thin,  the  maxillary  not 
nearly  covered  by  the  preorbital ;  angle  made  by  the  dentary  bones  ob- 
tuse, or  nearly  a  right  angle.  Space  at  the  chin  between  the  mandib- 
ulary  bones  oblanceolate,  acutish  anteriorly.  Scales  .comparatively 
small^  a  few  on  the  dorsal  and  anal  fins.  Pectoral  fins  placed  little 
above  the  axis  of  the  body.  Coloration  dark-bluish  above ;  sides  sil- 
very, with  conspicuous  darker  lateral  stripes ;  a  dusky  blotch  at  base 
of  pectorals.  Head  4J;  depth  4.  D.  IV-I,  8;  A.  Ill,  8;  scales  42-13. 
Atlantic  coast  of  United  States;  very  abundant  southward,  where  it 
is  much  valued  as  a  food-fish. 

(Linu.  Syst.  Nat. :  Ifaz/i^ i^^umt^rt  Bloch,  Ansl.  Fisch.  taf.  395 :  Mugil  lineatus  Cnv.  & 
Val.  xi,  96:  Mu^il  lineatus  Gthr.  iii,  417:  Mugil  herlandieri  Grd.  U.  8.  Mex.  Bound. 
Surv.  20,  fig.  1 — flg.  4  represents  the  young  of  M,  braailiensia.) 

aa.  Scales  larger  (3S  series) ;  sides  without  conspicuous  dark  stripes ;  anal  rays  III,  9, 

635.  HI.  brasHiensis  Ag,— White  Mullet;  Liza, 

Body  oblong,  rather  compressed.  Snout  moderate.  Mouth  mod- 
emte;  the  maxillary  mostly  concealed  under  the  preorbital ;  angle  made 
by  the  dentaries  about  a  light  angle.  Space  at  the  chin  between  the 
maudibularies  somewhat  clubshaijed.    Scales  comparatively  large;  soft 
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dorsal*  and  anal  fins  covered  with  small  scales;  pectoral  fins  mostly 
naked,  inserted  high.  Coloration  bluish  above ;  the  sides  silvery,  without 
conspicuous  dark  stripes,  but  with  shining  streaks  along  the  rows  of 
scales ;  a'dusky  bloteh  at  the  base  of  the  pectoral ;  tips  of  caudal  and 
soft  dorsal  blackish.  Head  4;  depth  4.  D.  IV-I,  8;  A.  Ill,  9;  scales 
38-12 ;  vert.  11  + 13.  Cape  Cod  to  South  America,  and  Lower  Califor- 
nia; abundant;  on  our  Atlantic  coast,  usually  reaching  a  smaller  size 
than  Mugil  albula. 

( Agassiz  Spix.  Pise.  Brazil,  234 :  Mujil  carema  and  Mugil  petrosus  Cuv.  &  Val.  xi, 
87, 81>;  GUnther,  iii,  431:  Mugil  lineatua  Storer,  Hist.  Fiah.  Mass.) 

Family  LXVL— ATHERINID^. 

{TJie  Silversides.) 

Body  rather  elongate,  somewhat  compressed,  covered  with  cycloid 
scales  of  moderate  or  small  size.  No  lateral  line ;  some  scales  often 
with  rudimentary  mucous  tubes.  Cleft  of  the  mouth  moderate.  Teeth 
small,  on  jaws  and  sometimes  on  vomer  and  palatines,  rarely  wanting. 
Premaxillaries  protractile  or  not.  Opercular  bones  without  spines  or 
serrature.  Gill-openings  wide,  the  gill-membranes  not  connected,  free 
from  the  isthmus.  Gills  4,  a  slit  behind  the  fourth.  Pseudobranchiie 
present.  Gill-rakers  usually  long  and  slender.  Branchiostegals  5  or  6. 
Dorsal  fins  2,  well  separated,  the  first  of  3-8  feeble,  flexible  spines,  the 
second  of  soft  rays.  Anal  with  a  weak  spine,  similar  to  the  soft  dorsal, 
but  usually  larger.  Ventral  fins  small,  abdomin<al,  not  far  bade,  of  1 
small  spine  and  5  soft  rays.  Pectorals  moderate,  inserted  high.  Air- 
bladder  present.  No  pyloric  coeca.  Caudal  and  abdominal  vertebrjB  very 
numerous.  Carnivorous  fishes,  mostly  of  small  size,  living  in  great 
schools  near  the  shore  in  temperate  and  tropical  seas ;  a  few  si>ecies  in 
fresh  water ;  nearly  all  the  species  have  a  silvery  band  along  the  side. 
Genera  about  8 ;  species  50. 

CAtkerinidcB  Jit.  Gilnthor,  iii,  391-407.) 

a.  Premaxiilnries  freely  protractile  (their  skin  not  continnoas  with  that  of  the  fore- 
head). 
h,  Premaxillary  narrow,  its  edge  nearly  straight ;  teeth  on  vomer. . Atherina,  193. 
bh,  Premaxillary  broad  posteriorly,  its  edge  ciirred  ;  no  teeth  on  vomer. 
0.  Teeth  none Leukesthes,  197. 

*  Dorsal  and  anal  partly  naked,  pectoral  wholly  so  in  specimens  from  North  Caro* 
Una;  dorsal  and  anal  densely  scaly,  pectoral  mostly  scaly  in  specimens  from  Acapulc(V 
Hex.,  otherwise  similar. 
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ec.  Teeth  in  bonds. 

d.  Jaws  produced  in  a  short  boak Labidesthes,  198. 

dd.  Jaws  not  produced,  the  lower  short Menidia,  199L 

aa,  Prcmuxillaries  not  tnily  protractile  (skin  of  the  premaxillaries  mesially  continn- 
ons  with  that  of  the  forehead). 

e.  Teeth  iu  villiform  bands Atuerinopsis,  200. 

ee.  Teeth  in  a  single  series,  each  one  bicuspid Atuerinops,  201. 

196.~ATIIERI1¥A  Linnseus. 

Friars. 
(Linnseus,  Syst.  Nat.  xii,  17GG:  type  Atherina  hepsetus  L.) 

Body  oblong,  compressed.  Mouth  large,  terminal,  oblique;  jaws 
about  equal,  their  edges  nearly  straight;  maxillary  extending  to  the 
front  of  the  eye.  Premaxillaries  narrow  posteriorly,  anteriorly  protrac- 
tile. Villiform  teeth  in  bands  on  jaws,  vomer,  and  palatines.  Species 
numerous,  mostly  European.  (aO^/nyij,  the  ancient  name,  from  dOijpj  a 
barb  or  spike,  from  the  form  of  body  or  the  numerous  bones;  possibly 
from  aOspiZevj^  to  despisc,  from  their  diminutive  size.) 

636.  A.  Carolina  Cnv.  <&  Val. 

Very  similar  to  the  European  A,  hepaetuSj  but  with  the  head  smaller 
and  the  body  slenderer.  Depth  CJ  in  total  length,  with  caudal.  D. 
VIII-I,  12 ;  A.  I,  15.  L.  4  inches.  South  Carolina ;  not  seen  by  recent 
writers.    (Cuv,  &  Val.) 

(Cuv.  &  Val.  X,  445,  1835. ) 
63T.  A.  veil  ana  Goode  <&  Bean. 

Snout  obtuse,  top  of  head  broad  and  very  flat ;  cleft  of  mouth  some- 
what oblique;  jaws  equal  anteriorly;  maxillary  extending  beyond  front 
of  orbit.  Teeth  very  small  in  the  jaws  and  on  the  vomer.  The  silvery 
band  occupies  the  third  row  of  scales,  its  width  less  than  half  the  diame- 
ter of  the  eye.  Diameter  of  orbit  contained  twice  in  length  of  head, 
greater  than  interorbital  width  and  more  than  twice  the  length  of  the 
snout.  Spinous  dorsal  beginning  behind  the  vertical  from  the  tips  of 
the  ventral  fins.  Head  3 J  in  length;  depth  4|.  D.  V-T,  9;  A.  I,  10; 
Lat.l.  3G;  L.  transv.  OJ.    (Goode  &  Bean.)    Clear  Water  Harbor,  Florida. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  ii,  342,  1879.) 

197.— LIIIURESTRES  Jordan  <&  Gilbert 
(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  29:  type  Aiherinopaia  tenuia  Ayres.) 

This  genus  agrees  with  Menidia  in  every  respect,  except  that  the  t^eth 
are  obsolete.  But  one  species  is  certainly  known.  {Xeupoq^  smooth; 
iffOtijJi  to  eat.) 

63§.  l«.  tennis  (Ayres)  J.  <&  G. 

Clear  hyaline  green,  with  the  lateral  silvery  streak  very  distinct, 
wider  than  eye,  on  1 J  rows  of  scales ;  edges  of  scales  above  bordered  by 
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dark  points.  Scales  small,  smooth,  and  firm,  closely  imbricated,  tbcir 
edges  crenate.  Maxillary  not  reaching  to  pupil.  Premaxillary  very  i)ro- 
tractile,  curved,  its  posterior  portion  broad.  Lower  jaw  shorter  than 
upper.  First  dorsal  fin  over  front  of  anal,  much  nearer  base  of  caudal 
than  snout.  Eye  equal  to  snout.  Head  4J;  depth  5.  D.  V-I,  9;  A.  I, 
22 ;  Lat.  1. 73.  L.  5  inches.  Coast  of  California;  abundant  in  San  Diego 
Bay. 

{Atherinopaia  tenuis  Ayrcs,  Proc.  Cal.  Acad.  Nat.  Sci.  1830,  76.) 

19§.— liABIDESTHES  Cope. 
(Cope,  Proc.  Amer.  PhU.  Soc.  Phila.  1870,  455:  type  Chirostoma  aicculum  Cope.) 

This  genus  ditlers  from  Menidia  chiefly  in  the  prolongation  of  the  jaws, 
both  of  which  are  produced  into  a  short  depressed  beak.  (Aoc/Se?,  a  pair 
of  forceps ;  laOta^,  to  eat.) 

63I>«  1j«  siccalU9  Cope. — Brook  Silvcraide;  Skipjack. 

Pale  olive  green,  translucent;  lateral  silvery  band  very  distinct, 
scarcely  broader  than  pupil,  bounded  above  by  a  dark  line ;  back  dotted 
with  black.  Body  elongate,  very  slender,  compressed.  Head  long,  flat- 
tish  above,  narrow  below.  Snout  slender,  conic.  Premaxillaries  broad 
posteriorly,  very  protractile,  produced  forwards,  the  snout  longer  than 
the  large  eye.  Edge  of  upper  jaw  strongly  concave.  Teeth  very  slender, 
mostly  in  one  series,  forming  a  narrow  band  in  front.  Scales  small, 
thin,  with  entire  edges.  Spinous  dorsal  very  small ;  soft  dorsal  short. 
Anal  fin  long ;  caudal  forked ;  pectorals  moderate.  First  dorsal  inserted 
somewhat  behind  the  vent.  Head  4.J;  dejith  6;  eye  3.J  in  head.  D. 
IV-I,  11  ;  A.  I,  23 ;  Lat.  I.  75.  L.  3.^  inches.  Ponds  and  sluggish 
streams;  Michigan  to  Iowa  and  Tennessee;  locally  abundant;  a  very 
graceful  little  fish. 

to 

(Chirofiioma  aicculum  Cope,  Proc.  Acad.  Nat.  Sci.  Pliila.  1865,  81 :  Lahideathca  aiccului 
Cope,  Proc.  Ainer.  Phil.  Soc.  Phila.  1870,  40.) 

109.— HIEIVIDIA''  Bonaparte. 

Silversides. 

{Argyrea  D(*Kay  :  Daailichthya  Grd. :  Lahideathea  Cope.) 
(Bonaparte,  Fanua  Italica,  aboiit  ld40:  typo  Alhcrina  menidia  L.) 

Body  elongate,  more  or  less  compressed.  Ilead  oblong,  compressed. 
Mouth  small,  the  gape  curved,  very  oblique,  i*sually  not  reaching  the  eye; 

*  Chiroatoma  Swaiuson,  Classin.  Fishes,  etc.  1839, 24^ {=  Atherinoidca  Bleoker=  J /Acri- 
vichthya  Blcokev  =  Hvtcrognuthua  Grd.,  all  these  nominal  genera  based  on  the  same  type, 
Athcrina  humboldtiana  Cuv.  &  Val.,  from  Mexico),  is  distinguished  from  Meniaia  by  the 
very  lonjjc  and  strong  mandible  which  protrudes  beyond  the  wpi>er  jaw.  There  are  a 
few  vomerine  teeth,  and  the  piemaxillary  is  extremely  protractile. 
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lower  jaw  short  5  maxillary  slipping  entirely  under  pr*  orbital;  jaws  each 
with  a  band  of  siraplc,  usually  villiform  teeth.  Premaxillarie«  very  freely 
protractile*,  their  spines  comparatively  long,  nearly  equal  to  the  eye, 
extending  backward  beneath  a  fold  of  skin  which  connects  the  bjises  of 
the  maxillaries ;  posterior  part  of  premaxillaries  broad.  No  teeth  on 
vomer  or  palatines.  Scales  entire,  or  with  the  edges  crenate  orlaciniate. 
Species  numerous,  of  moderate  or  sm;:ll  size,  some  of  them  entering 
fresh  waters.  (Mcnidia,  vlu  old  name  of  some  small  silvery  fish,  from 
/jtijvTj,  the  moon.) 

610.  m.  bosGi  (C.  &  V.)  J.  &  G. 

Clear  transparent  green;  sides  with  a  well-defined  silvery  bind,  J 
diameter  of  the  eye ;  back  and  chin  with  large,  black  dots.  Eye  large,  3^ 
in  head,  a  little  longer  than  snout.  Scales  firm,  their  edges  strongly 
crenate,  those  on  the  back  laciniate.  Upper  jaw  the  longer.  First  dor- 
sal very  feeble,  over  the  beginning  of  the  anal,  rather  nearer  the  tip  of 
the  caudal  than  the  snout.  Distance  from  first  to  second  dorsal  §  length 
of  head.  Pectorals  reaching  ventrals,  nearly  as  long  as  the  head. 
Ventrals  falling  far  short  of  the  base  of  the  first  dorsal;  second  dorsal 
veiy  short.  Teeth  short,  even,  forming  a  narrow  villiform  band.  Head 
4J;  depths.}.  D.  IV-I,.S;  A.  1,22;  scales  45-7.  L.  5  inches.  Atlantic 
Coast  of  the  United  States,  chiefl^^  southward;  abundant. 

« 

(Alherina  menidla  Liun.  Syst.  Nat.:  Athcrinahosci CuiW  et  Val.  x,  405,  1835:  Atherina 
memdia  DcKay,  Now  York.  Fauna,  Fish.  142 :  Ailmrinichthya  menidia  et  notata  Giiuther, 
iii,  40(5.) 

641*  in.  vac^rans  (Goodo  &  Bean)  J.  &  G. 

Silvery  streak  occupying  the  lower  two-thirds  of  the  third  and  the 
upper  two-thirds  of  the  fourth  series  of  scales.  Eye  3  in  head,  as  long 
a«  lower  jaw,  greater  than  snout  and  less  than  interorbital  widtli.  Pre- 
maxillaries freely  protractile ;  teeth  rather  strong.  Scaler  laciniate  on 
the  bjick,  nearly  entire  laterally.  First  dorsal  inserted  opposite  the 
space  between  the  anal  fin  and  the  vent,  nearer  base  of  caudal  than 
snout.  Pectoral  about  as  long  as  head.  Caudal  slightly  forked,  the 
lobes  equal.  Vertical  fins  excessively  scaly.  Head  5;  depth  5^  D. 
V-I,  7;  A.  I,  18;  scales  48-7.    L.  4  inches.    Virginia  to  Gulf  of  Mexico. 

{Chirotitoma  ragrans  Goodo  &  Bean,  Proc.  U.  S.  Nat.  Mils.  1^79,  148.) 
642.  M.  notata  (Mitch.)  J.  &  G.—Sihcrside. 

Transparent  green,  with  a  lateral  silvery  band  half  the  width  of  the 


•We  liavo  been  ablo  to  verify  this  character  on  only  a  few  of  the  foreign  8pocic». 
We  are  therefore  uncertain  whether  the  bulk  of  the  spcpies  referred  by  Dr.  Gtlnthet 
to  "AlhcrinichtJiya"  belong  to  Menidia  or  to  Atherinopvui, 


408     CONTRIDUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY IV. 

eye ;  scales  above  with  si)ots  along  their  edges,  so  that  their  outlines 
are  clearly  defined ;  chin  speckled.  Scales  with  entire  edges.  Eye  large, 
3.J  in  head,  about  as  long  as  the  snout.  Jaws  equal.  First  dorsal  larger 
than  in  M,  bosci,  inserted  in  front  of  the  anal,  over  the  vent,  about  mid- 
way between  snout  and  base  of  caudal.  Distance  between  dorsals  J 
length  of  head.  Pectoral  scarcely  shorter  than  head,  reaching  past  base 
of  ventrals,  which  do  not  reach  the  vent  or  the  front  of  the  dorsal. 
Body  slenderer,  and  more  compressed  than  in  If.  bosci.  Teeth  in  few 
series,  some  of  them  larger.  Head  5;  depth  0.  D.  IV-I,  8;  A.  I,  23; 
scales  4G-10.  L.  6  inches.  Atlantic  coast  of  United  States,  chiefly 
northward;  abundant. 

(Afhcniia  notata  Mitchill,  Trans.  Lit.  and  Phil.  Soo.  N.  Y.  1814,  446:  Atherina  notala 
Dokay,  New  York  Fauna,  Fish.  141:  Atherina  menidia  Cuv.  et  Val.  x,  4G2:  Chirostoma 
uotatum  of  moat  recent  writoi*8.) 


643.  M.  beryllina  (Cope)  J.  &  G. 

Palo  olive,  with  a  silver  band  on  2 J  rows  of  scales.  Body  stouter  than 
usual.  First  dorsal  far  in  adviince  of  second,  inserted  over  the  vent, 
slightly  nearer  base  of  caudal  than  snout.  Eye  large,  3  in  head.  Man- 
dible slightly  projecting.  Scales  not  described.  Head  4^;  depth  C. 
D.  V-I,  11 ;  A.  1, 18.    L.  2.J  inches.    Potomac  River.    {Cope.) 

(Chiroatonia  heryllinum  Cope,  Trans.  Am.  Phil.  Soc.  Ib66, 403.) 

644.  in.  brasiliensis  (Quoy  &  Gaimard)  J.  &  G. 

Olivaceous,  the  silvery  lateral  stripe  less  than  half  the  diameter  of  the 
eye ;  scales  on  back  covered  with  dark  dots.  Scales  all  entire.  Cleft 
of  mouth  reaching  to  nearly  opposite  eye.  Jaws  equal.  Teeth  not 
forming  a  close  band.  First  dorsal  inserted  over  the  front  of  the  anal, 
nearer  the  base  of  the  caudal  than  the  snout.  Pectoral  as  long  as  the 
head,  reaching  well  past  root  of  ventrals,  which  reach  the  vent.  Eye 
^  in  head.  Head  4;  depth  5.  D.  IV-I,  9;  A.  I,  21;  scales  40-8.  L. 
3  inches.  Florida  to  Mexico  and  Brazil.  Described  from  a  specimen 
obtained  in  Saint  John's  River,  Florida. 

{H  Atherina  broHiliensia  Qiioy  &  Gairaard,  Voy.  Uran.  Poiss.  :^32:  Atherina  braslliensii 
Cuv.  &  Val.  X,  407:  AlhcrinichthyH  hrasilknaiH  GUather,  iii,  404.) 

6-15*  M.  pcninscilae  (Goodo  &,  Bean)  J.  &  G. 

Silvery  streak  occupying  the  fourth  and  upper  half  of  the  fifth  row 
of  scales.  Eye  3  to  3J  in  head,  about  equal  to  the  snout  and  the  inter- 
Orbital  width.  Mouth  very  protractile;  lower  jaw  long,  more  than 
one-third  the  length  of  the  head.  Scales  not  described.  First  dorsal 
fin  far  in  advance  of  the  auiil  fin,  in  front  of  the  vent,  about  midway 
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between  base  of  caudal  and  snout.  Caudal  deeply  forked,  its  lobes  equal. 
Head  4;  depth  5.  D.  V-I,  8;  A.  I,  15;  scales  38-9.  L.  4  inches. 
Florida.     ( Qoode  &  Bean. ) 

{Chiroitoma peninsulcB  Goode  &  Beau,  Proc.  U.S.Nat.  Mns.  1879,  148.) 

300.— ATHERIIVOPSIS  Glrard. 

Pescadillo  del  Bey, 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 134:  type  Atherinopsia  caUfornietms  Grd.) 

This  genus  differs  from  Menidia  in  the  nonprotractility  of  the  upper 
jaw.  The  spines  of  the  premaxillaries  are  very  short,  much  shorter 
than  the  eye,  and  they  are  covered  by  a  skin  which  is  continuous  with 
that  of  the  forehead,  being  only  capable  of  such  motion  as  is  permitted 
by  the  extension  of  a  fold  of  skin  between  the  jaws  and  the  fronta.1 
region.  Species  reaching  a  considerable  size  and  having  importance  as 
food-fishes.    {aOspt^rj^  Atherina;  o(^>iq,  appearance.) 

646.  A«  caHifornlenMS  Girard. — California  Smelt, 

Translucent  greenish,  a  burnished  lateral  stripe  which  is  rather 
plumbeous  than  silvery,  some  yellow  on  the  opercles.  Body  elongate, 
little  compressed.  Maxillary  narrow,  not  reaching  to  the  eye,  not  slip- 
ping under  the  preorbital.  Jaws  even;  teeth  small,  pointed,  in  narrow 
bands;  inner  series  of  upper  jaw  enlarged.  Gill-rakers  very  long  and 
slender.  Scales  crenate,  somewhat  rough,  but  not  laciniate.  First  dor- 
sal large,  inserted  in  front  of  anal  nearer  base  than  snout;  second  dor- 
sal inserted  in  front  of  middleof  anal,  which  has  a  scaly  sheath.  Pec- 
torals nearly  as  long  as  head,  not  reaching  to  ventrals,  the  latter  half 
way  to  vent.  Eye  small,  5  in  head.  Head  4^;  depth  5.  D.  IX-1, 12; 
A.  I,  23;  scales  77-13.  L.  18  inches.  Pacific  coast  of  United  States; 
very  abundant;  a  food-fish  of  considerable  importance. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18r>4,  l:J4;  Girard,  U.  S.  Pac.  K.  R.  Surv.  Fish. 
X,  103:  Atheriniohthya  californiensia  Giiuther,  iii,  406.) 

201.— ATHERINOPS  Steiudachnci; 
(Steindachncr,  Ichth.  Beitriige,  iii,  Gl,  1875:  type  Athentiopsia  a ffinia  Ayres.) 

Teeth  hifidj  arranged  in  a  single  row  in  each  jaw.  Otherwise  as  in 
Atherinopsis,    One  species  known.  (a^e//fvij,  Atherina;  wi/'^  appearance.) 

€47*  A«  affiiiis  (Ayres)  Steindachncr. — Little  Smelt, 

Clear  hyaline  green,  a  silvery  lateral  band,  IJ  scales  wide,  narrower 
than  eye,  bordered  above  by  a  puq^lish  line.  Back  and  sides  thickly 
punctate.    Iris  and  opercles  with  bright  yellow.    Maxillary  not  reaching 
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pupil.  Lower  jaw  slightly  shorter  than  upper.  Teeth  close-set,  incisor- 
like, Y-Hhaped,  the  forks  divergent;  those  in  lower  jaw  largest  and  most 
movable.  Eye  large,  not  longer  than  snout.  Spinous  dorsal  moderate, 
inserted  over  the  vent,  its  origin  midway  between  posterior  angle  of  op- 
ercle  and  base  of  caudal.  Pectoral  about  as  long  as  the  head,  reaching 
ventrals,  the  ventrals  not  to  vent.  Body  stouter  than  in  related  species. 
Scales  firm,  crenate.  Peritoneum  dark.  Head  5;  depth  4 J.  D.  VI-I,  11; 
A.  I,  22;  Lat.  1.  54.  L.  a  foot  Pacific  coast  of  United  States,  with 
Atherinopsw  caH/orniensis^  and  equally  abundant. 

(Atherinopals  affinia  Ayres,  Pruc.  Cul.  Acad.  Nat.  Sci.  1830,  73.) 

Family  LXVII  — SPHYR^NID^. 

{Tlie  Barracudas,) 

Body  elongate,  subterete,  covered  with  small  cycloid  scales.  Head 
very  long,  pointed,  pike-like,  scaly  above  and  on  sides.  Mouth  hori- 
zontal, large.  Jaws  elongate,  the  lower  considerably  projecting ;  upper 
jaw  non- protractile,  its  border  formed  by  the  premaxillaries,  behind 
which  are  the  broad  maxillaries.  Large,  sharp  teeth  of  unequal  size 
on  both  jaws  and  on  palatines;  none  on  the  vomer;  usually  a  very 
strong  tooth  near  the  tip  of  the  lower  jaw.  Opercular  bones  without 
si>ines  or  serratures.  Gill-openings  wide,  the  gill-membranes  not  united, 
free  from  the  isthmus;  gill-rakers  very  short  or  obsolete.  Branchioste- 
gals  7 ;  gills  4,  a  slit  behind  the  fourth.  Psuedobranchire  well  developed. 
Air-bladder  large,  bifnr<-.at«  anteriorly;  many  pyloric  cceca.  Lateral 
line  well  developed,  straight.  Pectoral  fins  short,  placed  in  or  below 
the  line  of  the  axis  of  the  body ;  ventrals  I,  5,  abdominal,  in  advance 
of  the  middle  of  the  body ;  first  dorsal  over  ventrals,  of  5  rather  stout 
spines;  second  dorsal  remote  from  first  dorsal,  similar  to  anal  and  oppo- 
site to  it;  caudal  fin  forked.  Vertebrae  24.  A  single  genus  of  about  15 
species;  voracious  pike-like  fishes,  inhabiting  nearly  all  temperate  and 
tropical  seas. 

{SphyrwmdcB  GUnther,  ii,  334-341.) 

202.— SPHFRiEIVA  Blocli. 

■ 

Barra>cu4as, 

(Artedl;   Blocli,  Icbth. :  type  Esox  sphyrwna  Gmel.) 

Characters  of  the  genus  included  above,  (ff^upatva,  the  ancient  name^ 
*^  hammer  fish,''  fi'om  a<pT)[td,f  a  dart.) 

*  Pectoralfl  not  reaching  nearly  to  front  of  dorsaL 
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G4§.  S.  nrffentea  Grd.— Barracuda,  , 

Browuisli,  with  bluish  lustre;  belly  white,  scarcely  silvery.  Body 
elongate,  little  compressed.  Lower  jaw  much  produced,  fleshy  at  tip. 
Eye  10  in  head.  Maxillary  not  reaching  front  of  eye;  about  3  in  head. 
Teeth  moderate,  little  compressed.  Spinous  dorsal  inserted  a  little 
nearer  snout  than  caudal,  just  in  front  of  ventrals,  well  behind  the  end 
of  the  pectorals,  which  are  a  little  longer  than  the  ventrals  and  less 
than  one-tenth  the  total  length.  Scales  very  small.  Head  33;  depth 
7 J.  D.  V-I,  9;  A.  I,  8;  scales  in  238  series,  IGC  in  the  lateral  line. 
L.  3  feet.  Pacific  coast,  from  San  Francisco  southward;  abundant;  an 
important  food  fish. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  144;  SteindachDcr,  Ichtb.  Beitr.  vii,  1; 
GUutber,  ii,  :«8.) 

6i9«  S.  spet  (Haiiy)  Lac^pcdo. — Barracuda, 

Olivaceous,  silvery  below ;  young  with  dusky  blotches  across  the  back 
and  along  the  lateral  line.  Body  rather  slender,  with  rather  large 
scales.  Maxillary  not  reaching  eye;  2 J  in  head.  Teeth  moderate. 
First  dorsal  inserted  slightly  in  front  of  base  of  ventrals,  nearly  midway 
between  ^nout  and  base  of  caudal,  much  behind  the  end  of  the  pectorals. 
Space  between  dorsals  about  one-sixth  of  the  total  length.  Pectorals 
about  as  loug  a«  ventrals,  12  in  total  length.  Eye  8  in  head.  Lower 
jaw  with  a  fleshy  tip.  Head  3;  depth  8.  D.  V-I,  9;  A.  1,  9;  Lat.  1. 
130-150.  L.  24  inches.  Cape  Cod  to  the  Mediterranean  (the  common 
European  species) ;  not  rare  on  our  coast. 

{Eaox  apet  Haiiy,  Eucyclop.  Method.  Poiss,  iii,  7187 :  Sphyrana  vulgaris  Gunthcr,  ii, 
334:  Ehox  aphyr(rna  Giiiel.  Syst.  Nat.  1389:  Lac6p^de,  Hi»t.  Nat.  Poiss,  v,  320:  1  Sphy- 
rcBtia  horeaViH  DeKay,  New  York  Faima,  Fish.  39:  Sphyrcena  boreuHs  Goodc  &  Bean, 
Proc.  U.  S.  Nat.  Mus.  1879,  14G.  More  than  one  species  has  been  cunfuunded  under 
the  above  names.) 

***  Pectoral  reaching  front  of  spinons  dorsaL 

650.  S.  grnaf^uancho  Cuv.  <&  Yal. 

Origin  of  first  dorsal  fin  in  front  of  the  middle  of  the  body,  more  or 
less  in  advance  of  the  tip  of  the  pectorals.  Ventrals  in  front  of  the 
dorsal.  Fifth  dorsal  spine  midway  between  tip  of  snout  and  ba^e  of 
caudal.  Pectoral  as  long  as  postorbital  part  of  head.  Interspace  be- 
tween dorsals  5J  in  length.  Eye  C  in  head.  Opercle  with  2  points. 
Head  34;  depth?.  D.V-I,9;  A.  II,  8;  scales  14-110-17.  L.  18  inches. 
Cjipe  Cod  to  Florida  and  Cuba.    {Goode  <fc  Bean.) 

(Cnv.  &  Val.  iii,  342;  Goodo  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  146:  SpUyrana 
guaguandie  Poey,  Memorias,  ii,  1G(5.) 
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651.  S.  picada  Bloch  &,  Schneider.— Ptciuia ;  JBarracuda. 

Origin  of  first  dorsal  opposite  ventrals,  far  in  advance  of  the  middle 
of  the  bod}',  at  the  tip  of  the  pectorals.  Interspace  between  dorsals  one- 
fifth  of  total  length.  Pectoral  fins  one-eleventh  of  total  length.  Scales 
large.  Head  3.J  in  total  length;  depth  7 J.  D.  V-I,  9;  A.  I,  9;  scales 
9-83-15.  Vertebrae  12  +  12.  L.  3i  feet  (aUnther.)  West  Indies, 
north  to  Florida. 

(Bloch  &  Schneider,  1801,  110:  Spkyrcena  barracuda  Cnv.  &  Val.  iii,  343;  GUnther, 
ii,  336;  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  146.) 

Family  LXVIII.— POLYNEMID^. 

( The  Thread-fins.) 

Body  oblong,  compressed,  covered  with  rather  large  scales,  which  are 
feebly  ciliated  or  smooth ;  lateral  line  continuous,  extending  on  the  cau- 
dal fin.  Head  entirely  scaly ;  snout  conic,  projecting  over  the  horizontal 
mouth,  which  is  rather  large,  the  maxillary  extending  to  beyond  the  eye. 
Eye  lateral,  anteriorj  large,  with  a  largo  adipose  eyelid.  Villiform  teeth 
on  jaws  and  palatines  and  usually  on  vomer  also.  Pseudobranchise  con- 
cealed. Brauchiostegals  7.  Gill-membranes  separate,  free  from  isth- 
mus. Gills  4,  a  slit  behind  fourth.  Dorsal  fins  2,  well  separated,  as 
in  the  Percesocesy  the  first  of  about  7  feeble  but  rather  high  spines,  the 
second  rather  larger,  of  soft  rays.  Anal  fin  similar  to  the  soil  dorsal, 
sometimes  larger;  caudal  fin  widely  forked;  second  dorsal,  anal,  and 
caudal  fins  usually  covered  with  small  scales ;  ventrals  I,  5,  thoracic, 
but  placed  well  behind  the  pectorals ;  pectoral  fins  moderate,  placed 
low,  divided  into  two  parts,  the  lower  and  anterior  portion  composed 
of  several  filiform  articulated  appendages,  free  from  each  other,  organs 
of  touch.  Bones  of  skull  with  a  well-developed  muciferous  system,  as 
in  Scicenidce.  Basis  cranii  double,  with  tube ;  post-temporal  bifurcate ; 
scapula  with  median  foramen;  superior  pharyngeal  bones  4,  third 
largest,  narrow,  directed  forward.  Basal  pectoral  bones  divided;  two 
normal,  supporting  the  fin,  one  longitudinal  without  rays,  and  one  a 
plate  on  the  coracoid,  supporting  elongate  rays.  Stomach  ccecal,  with 
a  few  pyloric  appendages.  Air-bladder  various,  sometimes  wanting. 
Vertebrje24.  Genera  3;  species  25.  Tropical  seas.  A  singular  group, 
in  some  respects  intermediate  between  Scicenidce  and  Mugilidcej  but  not 
closely  related  to  any  other  of  our  fishes.  Most  of  them  are  valued  as 
food  fishes. 

(Pohjnemidas  GUnther,  ii,  319-333.) 

a.  Vomer  with  teeth;  preoperclo  serrate;  anal  fin  not  mnch  larger  than  scconcl  dor- 
sal   POLYNEMUS,  tHJZ, 
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203.— POLYNEIVIUS  Linoffias. 

(Trichidion  Klein;  Gill.) 
(LiDU.  Syst.  N&t. :  type  Polynemus paradisceus  li'mn.) 

Teeth  iu  villiform  bands  on  both  jawa,  vomer,  palatines,  and  ptery- 
golds.  Preopercle  sharply  serrated  on  its  posterior  margin,  its  angle 
with  a  scaly  flap.  Scales  rather  small,  finely  ctenoid.  First  dorsal 
with  7  or  8  feeble,  rather  high  spines,  the  first  and  last  short.  Soft 
dorsal  and  anal  fins  about  equal  to  each  other ;  pectoral  filaments  3  to 
9.  Pyloric  coeca  in  great  number.  Species  numerous  in  warm  seas, 
(i:oXu7j  many;  »/77/ia,  thread;  from  the  numerous  pectoral  appendages.) 

*  Pectoral  appendages  7. 

640.  P.  plumieri  (Lac.)  Gthr. 

Silvery;  pectoral  fins  black.  Maxillary  extending  backwards  past 
eye  to  base  of  mandible.  Pectoral  filaments  about  as  long  as  the  fin. 
Spinous  dorsal  high ;  soft  dorsal  similar  to  anal,  its  last  ray  produced. 
Head  3.J  in  length ;  depth  about  3J.  D.  VII-1, 12 ;  A.  II,  13 ;  scales 
(J-58-10.    West  Indies;  occasional  on  our  South  Atlantic  coast. 

{Polydactylu8  plumieri  Lac.  v,  pi.  14,  f.  3;  Glinther,  ii,  321:  Trichidian plumieri  Gill, 
Proc.  Ac.  Wat.  Sci.  Phila.  1861,  279.) 

•*  Pectoral  appendages  fl. 

6*SO.  P.  octofilis  (Gill)  J.  <&  G. 

Silvery,  vertical  fins  punctulated  with  black;  pectoral  fins  black. 
Pectoral  filaments  short,  reaching  middle  of  interspace  between  dorsal 
fins.  Maxillary  2g  in  length  of  head.  Eyes  large,  about  4  in  head. 
Head  3 J  in  length;  depth  about  3J.  D.  VIII-1, 11;  A.  II,  14;  scales 
G-60-10.    New  York ;  one  specimen  known. 

'    (TricJiidion  octofilis  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  280.) 

651.  P.  octonemns  Grd. 

Brownish,  sides  silvery ;  fins  white.  Pectoral  filaments  very  long,  the 
longest  reaching  past  the  front  of  the  anal  fin.  Eye  4  in  head.  Head 
3J;  depth  3^.  D.  VIII-I,  12;  A.  II,  13;  scales  6-01-10.  {Oirard.) 
Florida  to  Texas. 

(Giranl,  Proc.  Acad.  Nat.  Sci.  Pliila.  1858,  167;  Gttnther,  ii,  320:  Trichidion  octom 
nemu9  GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  286.) 
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Family  LXIX.— AMMODYTID^. 

The  Sand  Launces. 

Body  elongate,  compressed,  covered  with  small  cycloid  scales.  Head 
long.  Month  rather  large,  nearly  horizontal,  the  lower  jaw  consider- 
ably projecting,  the  symphysis  produced.  No  teeth  in  jaws.  Gill- 
openings  very  wide;  gill -membranes  not  united,  free  from  the  isthmus. 
Branchiostegals  C  to  8.  Pseudobranchi®  large,  lamellate.  Gill-rakers 
long  and  slender ;  gills  4,  a  slit  behind  the  fourth.  Opercles  well  de- 
veloped, without  spines  or  seiratures.  Eye  moderate.  Promaxillaries 
very  protractile.  Maxillaries  long  and  slender.  Lateral  line  running 
along  side  of  back.  Spinous  dorsal  absent  (or  represented  by  a  few 
weak  spines);  soft  dorsal  very  long  and  low,  fragile,  extending  from 
behind  the  head  to  ne^r  the  base  of  caudal.  Caudal  fin  small,  forked. 
Anal  similar  to  dorsal,  but  smaller.  Vent  somewhat  behind  middle  of 
body.  No  ventral  fins.  Pectoral  fins  inserted  low.  No  air-bladder. 
Pyloric  coeca  usually  1.  Genera  4,  species  8.  Small  fishes  swimming  in 
large  schools  and  often  burying  themselves  in  the  sand.  Pound  along 
the  coasts  of  northern  regions. 

(OphidiidcB  group  Ammodytina  Gilntber,  iv,  384-388.) 

•  Body  with  many  transverse,  oblique  folds ;   a  longitudinal  fold  of  skin  along  sides 
of  belly ;  vomer  unarmed. 

a.  Dorsal  tin  without  spines Ammodytes,  204. 

aa.  Dorsal  fin  preceded  by  7  small  free  spines Argykot^nia,  205. 

204.— AiniVIODTTES  Linnaeus. 

Sand  Launces. 

(Artedi ;  Linn.  Syst.  Nat. :  type  Ammodytes  iohianus  L.) 

Body  elongate,  lanceolate,  the  skin  with  many  transverse  folds  run- 
ning obliquely  downward  and  backward,  the  small  cycloid  scales 
mostly  placed  in  cross-series  between  them.  Lateral  line  concurrent 
with  the  back.  A  fold  of  the  skin  along  each  side  of  the  belly.  Vomer 
not  armed  with  a  bicuspid  tooth.  Color  silvery.  Vertebrae  63.  {atxfxo^j 
sand;  dout^  to  dive.) 

652«  A.  americanas  DoKay.— ^an(?  Xauitce;  Sand  Eel;  Lant. 

Olivaceous  above,  silvery  below  5  sides  with  a  steel-blue  stripe.  Pec- 
toral fins  much  longer  than  snout,  reaching  front  of  dorsal.  Lateral 
folds  125-130.    Depth  equal  to  length  of  mandible,  which  is  2J  in  head. 
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Head  42;  depth  about  10.    D.  CO;  A.  28.    Newfoundland  to  Cape  Hat- 
teras,  abundant.    Scarcely  diJQTereut  from  A,  tobianus  of  Europe. 

(DeKay,  New  York  Fauua,  Fish.  1842,  317;   GUuther,  iv,  386;    Storer,  Hist.  Fi^h. 
Mass.) 

653.  A«  per^onatas  Grd. — Sand  Launce, 

Clear  hyaline  green ;  sides  silvery.  Pectoral  fin  half  length  of  head^ 
reaching  past  the  front  of  the  dorsal.  Lateral  folds  130-150.  Head  4^ ; 
depth  9.  Eye  2  in  snout,  C  in  heiid.  D.  54;  A.  24.  L.  6  inches. 
Monterey  to  Alaska,  very  abundant;  probably  also  a  variety  of  A, 
tobianus. 

(Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1856,  137;  GuDther,  iv,  387.) 

654.  A«  alascanus  Cope. 

Dorsal  inserted  above  middle  of  pectoral.  Maxillary  reaching  front 
of  orbit.  Mandible  less  than  depth  of  body.  Head  4J;  depth  9.  Eye 
2  in  snout,  C  in  head.  Lateral  folds  182.  D.  62;  A.  31.  L.  6  inches. 
Sitka,  Alaska.    {Cope.) 

(Cope,  Proc.  Am.  Phil.  Soc.  1873.    Probably  also  a  form  of  ^,  tobianus.) 

655.  A.  dabios  Reinb. 

Skin  with  about  150  very  distinct  folds.  Dorsal  fin  inserted  over 
posteriol"  third  of  pectoral.  Head  C ;  depth  equalling  length  of  mandi- 
ble, 2 J  in  length  of  bead.  D.  65;  A.  34.  Cape  Cod  to  Greenland. 
{GUnther.) 

(Reinburdt,  Dan«k.  Vidcnsk.  Selsk.  Afbaudl.  1838,  132;  GUnther,  iv,  387.) 

205.— ARGYKflTJBNIA  GiU. 

(Gill,  Cat.  Fish.  East  Coast  N.  Amor.  1861,  40  (not  characterized):  type  Ammodytts 
vittatus  DeKay.) 

This  genus  is  supposed  to  differ  from  Ammodytes  in  the  presence  of  a 
rudimentary-  spinous  dorsal,  composed  of  about  7  minute  free  spines. 
(apyupoq^  silver;  ravAa^  ribbon.) 

656.  A.  vittata  (DeKay)  Gill. 

Greenish  olive  above,  with  a  broad  silver}^  band  along  the  sides,  which 
is  margined  above  with  blackish ;  silvery  below.  Body  oblong,  some- 
what compressed,  slender.  Head  small  and  pointed,  flattened  and 
grooved  above,  compressed  beneath.  Eyes  large.  Snout  terminating 
in  a  bifid  tip.  Mouth  rather  large,  protractile,  toothless.  Lower  jaw 
longest.  D.  VII,  54;  A.  28.  Sag  Harbor,  New  York.  (DeKay.)  It 
has  not  been  seen  since  its  description  by  DeKay,  and  its  existence 
is  extremely  doubtful. 

{Ammodytea  vittatua  DeKay,  New  York  Fauna,  Fish.  1842,  3!8.) 
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Family  LXX.— ECHENEIDID^. 

{The  Eemoras.) 

Body  fusiform,  elongate,  covered  with  minute,  cycloid  scales.  Mouth 
wide,  with  villiform  teeth  on  jaws,  vomer,  palatines,  and  usually  on 
tongue.  Premaxillaries  not  protractile.  Lower  jaw  projecting  bej-ond 
upper.  Spinous  dorsal  modified  into  a  sucking-disk,  which  is  placed  on 
the  top  of  the  head  and  neck,  and  is  composed  of  a  double  series  of 
transverse,  movable,  cartilaginous  plates,  serrated  on  their  posterior  or 
free  edges.  By  means  of  this  disk  these  fishes  attach  themselves  to 
other  fishes  or  to  floating  objects,  and  are  carried  for  great  distances  in 
the  sea.  Opercles  unarmed.  Pectoral  fins  placed  high;  ventral  fins 
present,  thoracic,  and  close  together — I,  5;  dorsal  and  anal  fins  long, 
without  spines,  opposite  each  other;  caudal  fin  emarginate  or  rounded. 
Brauchiostegals  7.  Gills  4,  a  slit  behind  the  fourth;  gill-rakers  short; 
gill-membranes  not  united,  free  from  the  isthmus.  Pseudobranchise  ob- 
solete. Several  pyloric  appendages.  No  air-bladder.  No  finlets.  No 
caudal  keel.  Vertebr®  more  than  10 +  14.  Genera  2;  species  about 
10,  found  in  all  seas,  all  having  a  very  wide  range. 

{Scombridce  part :  genus  EcheiieU  Gilnthor,  ii,  376-385.) 

a.  Rays  of  pectorals  normal. Echexeis,  206. 

aa,  Kays  of  pectoral  fins  stiff,  broad,  osseous Kuombociurus,  207. 

206.— i:€H£iV£IS  Linnaeus. 
(Artedi;  Linn.  Syst.  Nat.:  type  Echeneis  naucratea  L.) 

Pectoral  rays  soft  and  flexible.  Characters  otherwise  included  above. 
(i'/£V7;ii;j  an  ancient  name,  from  e/ufj  to  hold  back;  vau^,  a  ship.) 

a.  Body  very  slender;  vertebrae  14  + 16.    (Echeneis.) 

|}57.  £•  naacrates  h.—Pegador, 

Brownish;  belly  dark  like  the  back,  as  usual  in  this  family;  sides 
with  a  broad  stripe  of  darker  edged  with  whitish,  extending  through 
eye  to  snout;  caudal  black,  its  outer  angles  whitish ;  pectorals  and  ven- 
trals  black,  sometimes  bordered  with  pale;  dorsal  and  anal  broadly 
edged  with  white  anteriorly.  Body  elongate,  subterete,  slender.  Disk 
long.  Dorsal  and  anal  fins  longer  than  the  disk;  inner  rays  of  ventral 
fins  narrowly  adnate  to  the  abdomen;  caudal  becoming  emarginate  with 
age.  Vertebrae  14  +  16.  Vertical  fins  low;  pectorals  J  length  of  head, 
rather  long  and  acute.     Lower  jaw  projecting,  with  the  tip  flexible. 
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Maxillary  barely  reaching  vertical  from  nostril.  Head  6 J  in  length; 
disk  3S  5  width  between  pectorals  about  7^.  D.  XXI-XXV— 32-41 ; 
A.  34  (32-38).    In  all  warm  seas,  north  to  Cape  Cod  and  San  Francisco. 

(Linn.  Syst.  Nat.;  Giiuther^  ii,  384:  Leptechenei^.naucrates  Gill,  Proc.  Acad. Nat. 
Sci.  Phila.  1864,  60.  Echeneis  naucraieoides  Zuienw,  Nova.  Acta.  Acad.  8ci.  Imp.  Petro- 
pol.  iv,  279,  Leptecheneis  naucrateoides  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  61,  Ech' 
ends  albicauda  Mitch.  Amer.  Monthly  Mag.  ii,  244.  Hcheneie  Hneata  Holbr.  Ichth  S.  C. 
1860,  102,  and  Echeneis  holbrooki,  Giinther,  ii,  382,  are  names  applied  to  specimens  with 
the  disk  comparatively  long,  but  with  only  21  laminsB.) 

aa.  Body  rather  robust ;  vertebrae  12  + 15.    (i?emora*  Gill.) 
h.  Dorsal  rays  about  XVIII-23. 

658.  £•  remora  L. — Remora. 

Uniform  dark  brown.  Body  and  tail  comparatively  robust,  the  latter 
compressed.  Pectoral  fins  rounded,  short,  and  broad,  their  rays  soft 
and  flexible;  ventral  fins  adnate  to  the  abdomen  for  more  than  half 
the  length  of  their  inner  edge.  Tip  of  lower  jaw  not  produced  into  a 
flap.  Vertebrae  12  +  15.  Head  broad,  depressed  Disk  longer  than 
the  dorsal  or  anal  fin.  Maxillary  scarcely  reaching  front  of  orbit. 
Caudal  lunate;  vertical  fins  rather  high;  pectoral  |  length  of  head. 
Head  4;  disk  2^;  width  between  pectorals  5 J.  D.  XYIII— 23;  A.  25, 
Warm  seas,  north  to  New  York  and  San  Francisco,  usually  found  at- 
tached to  large  sharks. 

{Echeneis  remora  L.  Syst.  Nat. :  Echeneis  jacohcea  Lowe,  Proc.  Zool.  Soc.  London,  1839, 
89:  Echeneis  remora  Giinther,  ii,  378:  Eemora  jacobcea  Gill,  Proc.  Acad.  Nat.  8ci.  Phila. 
1862,  239.) 

aa.  Dorsal  rays  about  XVI-IW.     {Remoropsis  Gill.) 

650.  £•  bmchyptera  Lowe. 

Light  brown,  darker  below;  fins  paler;  body  robust,  the  greatest 
depth  nearly  twice  the  length  of  the  short  pectoral  fins;  disk  shorter 
than  base  of  dorsal,  rather  broad;  upper  jaw  angular.  Caudal  nearly 
truncate.  Head  nearly  4;  width  between  i)ectorals  6 J.  D.  XVI — 30; 
A.  26.    Warm  seas,  north  to  Massachusetts. 

(Erhtneis  hrachyptera  Lowe,  Proc.  Zool.  Soc.  Lond.  18:^,  89:  Echeneis  quatuordecemlam- 
inatus  Storer,  Hist.  Fish.  Mass.  40G:  Echeneis  hrachyptera  Giinther,  ii,  378:  Remorapsi9^ 
brachypterus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  60.) 

S07.-RHOl«IBO€HIRUS  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  88:  type  Echeneis  osUocUr  Cuv.) 

This  genus  agrees  with  Remora  in  every  respect  excepting  the  struc- 
ture of  the  pectoral  fins.    These  are  short  and  broad,  rhombic  in  outline, 

*Gill.  Proc.  Acad.  Nat.  Sci.  Phila.  1802,  239:  type  Echeneis  remora  L.  {Remora,  an 
ancient  name,  '^ holding  back.'') 

BuD.  Nat.  Mus.  No.  16 27 
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the  rays  all  flat,  broad  and  stiff,  being  partially  ossified,  although  showing 
the  usual  articulation;  upper  rays  of  pectoral  broader  than  the  others. 
One  species  known,    {^d/x^o^j  rhomb;  ;^^«/t>,  hand.) 

660.  R.  OSteochir  (Cavier)  GiU. 

Light  brown;  underside  of  head,  ventral  line,  part  of  ventrals  and  a 
spot  on  pectorals  pale.  Mouth  very  small,  maxillary  not  nearly  reaching 
to  the  line  of  the  orbit.  Disk  very  large,  broader  and  rougher  than  in 
Echeneis  renioray  extending  forwards  beyond  the  tip  of  the  snout.  Cau- 
dal fin  emarginate,  with  rounded  angles.  Head  4§  in  length;  disk  2^; 
width  between  pectorals  5.  D.  XVIII— 21 ;  A.  20;  P.  20.  West  Indies, 
north  to  Gape  God;  parasitic  on  species  of  Tetrapturus. 

(EcheneU  osteochir  Cuvier,  R^gne  Anim :  Edieneia  oateodiir  GUnther,  ii,  381 :  EcheneU 
telrapturorum  Poey,  Memoriae,  ii,  256.) 

Family  LXXI.— ELACATIDJE. 

{The  Crab-eaters,) 

Body  elongated,  fusiform,  subcylindrical,  covered  with  very  small, 
smooth  scales.  Head  rather  broad,  low,  pike-like.  Mouth  rather  wide, 
nearly  horizontal,  the  maxillary  about  reaching  front  of  eye;  both 
jaws,  vomer,  palatines,  and  tongue  with  bands  of  short,  sharp  teeth ; 
lower  jaw  longest.  Premaxillaries  not  protractile.  First  dorsal  repre- 
sented by  about  eight  low,  stout,  equal,  free  spines,  each  spine  depressi- 
ble  in  a  groove;  soft  dorsal  long  and  rather  low,  somewhat  falcate,  sim- 
ilar to  and  nearly  opposite  the  anal;  two  weak  anal  spines,  one  of  them 
free  from  the  fin;  ventrals  thoracic,  I,  5;  caudal  fin  forked;  no  caudal 
keel;  nofinlets;  no  sucking-disk;  no  air-bladder.  Branchiostegals  7. 
Pyloric  coeca  branched.  Vertebrae  more  than  10  + 14.  A  single  genus 
with  probably  but  one  species,  a  large,  strong,  voracious  fish,  found  in 
all  warm  seas.    {ScombridcB  part,  genus  Elacate^  Gtinther,  ii,  375.) 

S08.— EliACATE  Cnyicr. 

(Cavier,  R^gne  Anim.  ed.  2d,  1829 :  type  Elacaie  maldbarica  Cuv.  =  Oasteroeteus 
eanadus  L. ) 

Characters  of  the  genus  included  above.  {^Xax&TTjy  a  spindle  or  an 
arrow,  from  the  form  of  the  body.) 

661*  £•  Canada  (Linn.)  Qill. — Crah-cater;  Cobia. 

Olive  brown,  sides  with  a  distinct  broad  band  of  darker,  and  a  less 
distinct  band  above  and  below  it ;  below  silvery.  Head  much  depressed. 
Mouth  moderate,  the  short  maxillary  reaching  front  of  orbit.  Pectorals 
broad  and  falcate ;  caudal  deeply  emarginate,  the  upper  lobe  slightly 
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the  longer.  Lateral  line  wavy  and  irregular,  descending  posteriorly. 
Head  4^  in  length;  depth  6§.  D.  VIII-I,  26;  A.  II, 25.  L.  5  feet 
In  all  warm  sea«,  occasional  on  our  Atlantic  coast  in  summer. 

( Gasterof^teus  canadu$  Linn.  Syst.  Nat. :  Elacaie  atlanticiu  Cuv.  Sc  Yal.  Tiii,  334 :  Elacate 
nigra  Giinther,  ii,  375 ;  Holbrook,  Ichth.  S.  Car.  97.) 

Family  LXXII.— XIPHIID^. 

{TJie  Sword-fishes.) 

Scombroid  fishes  of  great  size,  with  the  body  elongated,  naked  or 
covered  with  rough  rudimentary  scales,  and  the  upi)er  jaw  very  much 
prolonged,  forming  a  "sword,'^  which  is  composed  of  the  consolidated 
vomer,  ethmoid  and  premaxillaries.  Teeth  small  and  rudimentary,  or 
wanting.  Dorsal  fin  long,  usually  divided  in  the  adult,  continuous  in 
the  young,  without  differentiated  spinous  part,  the  i)Osterior  portion 
much  smaller  than  the  anterior.  Anal  fin  similarly  divided  in  the 
adult.  Caudal  peduncle  slender,  keeled.  Ventral  fins  thoracic,  incom- 
plete or  entirely  wanting.  Caudal  fin  widely  forked  in  the  adult.  Gills 
of  peculiar  structure,  the  laminae  of  each  arch  joined  into  one  plate 
by  reticulations.  Gills  4,  a  slit  behind  fourth ;  gill-membranes  separate, 
free  from  isthmus.  Pseudobranchise  present.  Branchiostegals  7.  Air- 
bladder  present.  Pyloric  c(Bca  very  numerous.  Very  young  individuals 
differing  much  from  the  adults;  the  fins  high,  both  jaws  prolonged  into 
a  beak,  and  the  head  armed  with  long  spines.  Genera  3;  species  about 
5;  i)owerful  fishes,  inhabiting  the  open  seas,  most  of  them  valued  as 
food.     {Xiphiidw  Giinther,  ii,  511-514.) 

a.  Ventral  fins  entirely  wanting ;  teeth  none.     (Xiphiinas) Xiphias,  209. 

aa.  Ventral  fiuH  present ;  te«th  small.     {Histiophorince.) 

h.  Ventral  rays  iinited  into  one  ;  dorsal  fin  low Tetrapturus,  210. 

hb.  Ventral  rays  three;  dorsal  very  high Histiophorus,  211, 

309.— XIPHIAS  Linnffios. 

Sword-fishes. 

(Linn.  Syst,  Nat. :  type  Xiphias  gladius  L. ) 

Sword-fishes  without  teeth  and  without  ventral  fins.  Body  somewhat 
compressed.  Dorsal  fins  2,  the  anterior  beginning  opposite  the  gill- 
openings,  falcate  and  elevated,  its  height  rather  less  than  that  of  the 
body )  second  dorsal  very  small,  on  the  tail,  opposite  the  small  second 
anal.  In  the  young,  teeth  are  present  and  the  two  dorsal  fins  are  con- 
nected, the  fin  being  elevated  as  in  the  species  of  HtsHophorus.  First 
anal  similar  to  first  dorsal,  but  smaller,  less  falcate,  and  far  behind  it; 
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X)ectoral  fins  moderate,  falcate.  Skin  naked,  more  or  less  rongb,  es- 
pecially in  the  young,  which  have  rudimentary  scales.  Sword  flattenecL 
Caudal  keel  single.  Intestines  long,  sinuous.  Air-bladder  simple.  Pel- 
vic arch  obsolete.  Fishes  of  great  size,  reaching  a  weight  of  300  to  400 
pounds,  the  flesh  valued  for  food,  (^cf  ea?,  the  ancient  name  of  Xiphids 
gladiuSj  from  ^cVo?,  a  sword.) 

669*  X«  irls^ns  ^' — Common  Sicord-fish. 

Very  dark  bluish  above,  dusky  below;  " sword ^  almost  black  above, 
below  lighter.  Cleft  of  mouth  extending  beyond  eye.  Head  about  2^ ; 
depth  about  5J.  Snout  3  in  length.  D.  40-4;  A.  18-14.  Vert  14+12. 
Atlantic  Ocean,  on  both  coasts ;  also  in  the  Pacific,  north  to  the  Santa 
Barbara  islands. 

(Linn.  Syst.  Nat. ;  Gttnther,  ii,  511 ;  Storer,  Fisb.  Mass.  1867,  71. 

SIO.— TETRAPTUBUS  Rafineeqae. 

Spear  Fishes. 

(Bafinesqne,  Indice  d'lttiol.  Sicil.  1810,  30:  tyx>e  Tetrapturus  heUme  Baf.  of  the  Medit- 
erranean. ) 

Sword-fishes  with  small  teeth  in  the  jaws  and  on  the  palatines,  with 
the  ventral  fins  represented  each  by  a  single  spine,  and  with  the  dorsal 
fin  not  greatly  elevated,  divided  in  the  adult,  its  height  not  greater 
than  the  depth  of  the  body.  Body  much  compressed.  Skin  with  rudi- 
mentary embedded  scales;  sword  rounded;  caudal  keel  double.  Air- 
bladder  sacculated.  Vertebrae  12  +  12.  Intestine  short,  straight 
(reTpaj  four;  Tcrepdvj  wiug;  (Tuodj  tail,  from  the  wing-like  caudal  keels.) 

663.  T.  albidas  Poey.— J!?tZ{-/«%  ;  Spear-fish;  Agvja  Blanca. 

Dark  blue  above ;  whitish  beneath;  fins  dark  blue.  Nape  elevated, 
the  greatest  depth  of  the  body  opposite  the  opercle.  Eye  midway  be- 
tween opercle  and  tip  of  lower  jaw.  Dorsal  inserted  in  front  of  base  of 
pectorals.  Caudal  forked  at  an  angle  of  70  to  80  degrees.  Head  (to 
end  of  upper  jaw)  2f ;  depth  7-8.  Length  of  caudal  lobes  4J.  D.  Ill, 
39-6;  A.  II,  13-6.  Length  7  to  8  feet.  (Poey.)  Cape  Cod  to  West 
Indies ;  not  rare  on  our  coast. 

(Poey,  Mera.  ii,  237:  f  Tetraptarus  hehne  Baf.    Histiophorua  helone  GUnther,  ii,  513.) 

664.  T»  amplas  Poey. — Aguja  de  Casta. 

Color  dark  blue ;  paler  below,  with  bluish  cross  streaks.  Body  stouter, 
more  convex  at  the  nape,  the  greatest  depth  being  behind  the  oper- 
cle.   Caudal  forked  at  anangle  of  90  to  100  degrees.    Dorsal  inserted 
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rather  behind  base  of  pectorals.  Head  2| ;  depth  5.  Length  of  caudal 
lobes  3 J.  D.  Ill,  38-7;  A.  H,  13-7.  Length  8  feet  {Poey.)  West  In- 
dies, north  to  Florida ;  perhaps  a  form  of  the  preceding. 

(Poey,  Memorios,  ii,  243.) 

Sll.— HISTIOPHOBUS  Lac^pMe. 

8ail'Jisli€8. 

{Istiophorus  Lac^pMe,  Hist.  Nat.  Poiss.  iii,  1802, 374 :  type  latioplwruB  gladifer  Lac.= 

Scomber  gladius  Brouseonet. ) 

Sword-fishes  with  small  teeth  on  the  jaws  and  palatines,  with  the  ven- 
tral fins  present,  of  2  or  3  rays,  and  with  the  dorsal  fins  extremely  high, 
contiguoos,  its  height  much  greater  than  that  of  the  body;  anal  fin 
divided.  Body  slender,  much  compressed,  covered  with  elongate  scales. 
Intestines  short,  nearly  straight;  air-bladder  sacculate.  The  sword  is 
usually  shorter  than  in  XiphidSj  and  the  lower  jaw  more  developed. 
The  skin  is  also  rougher.  Large  fishes  of  the  warm  seas,  {limovj  sail; 
ipopiutj  to  bear.) 

665.  H.  ffladias  (Brouss.)  Gihi.—Sail'jUK 

Membrane  of  dorsal  fin  with  numerous  small  spots.  Dermal  produc- 
tions lanceolate.  Upper  profile  of  head  descending  in  a  straight  line. 
Snout  longer  than  the  rest  of  the  head.  Head  4  in  total  length;  depth 
7  or  8  in  the  same.  D.  46-7 ;  A.  10-7;  V.  2.  Vertebrae  14+10.  {QvLn- 
iker.)    Atlantic  and  Indian  oceans ;  occasional  on  our  coast. 

(Scomber  gladius  Bronss.  M^m.  Acad.  Sci.  1786,  454 ;  Giinther,  ii,  513 :  SRHiopharut 
indicua  Cuv.  &,  Val.  viii,  293 :  Hiatiophorw  amerioanus  Cuv.  &  Val.  viii,  303.) 

Family  LXXIII.— TRICHIURID^. 

{The  Hair-tails.) 

Scombroid  fishes  with  the  ventral  fins  imperfect  or  wanting  and  the 
spinous  and  soft  parts  of  the  dorsal  not  differentiated.  Body  extremely 
elongate,  compressed,  naked.  Mouth  wide,  the  jaws  armed  with  strong 
unequal  teeth.  Premaxillaries  not  protractile.  Psendobranchise  pres- 
ent Gills  4,  a  slit  behind  the  fourth;  gill-membranes  separate,  free 
from  the  isthmus.  Lateral  line  present.  Dorsal  fin  very  long,  low^ 
usually  continuous,  the  rays  all  similar.  Caudal  fin  small  or  absent;  if 
present,  forked.  Anal  fin  very  long  and  low,  sometimes  scarcely  rising 
above  the  surface  of  the  skin.  Ventrals  thoracic,  rudimentary  or  want- 
ting.  Vertebrae  of  abdomen  and  tail  in  greatly  increased  number.  Air- 
bladder  present    Pyloric  coeca  numerous.    Genera  about  5 ;  sx)ecies  1 2, 
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in  the  tropical  seas.  Very  close  to  the  Scombridcej  from  which  group, 
as  here  understood,  the  Trichiuridce  differ  chiefly  in  the  non-differenti- 
ation of  the  dorsal  spines.    {Trichiuridce  part;  Glinther,  342--349.) 

*"  No  caudal  fin ;  tail  tapering  to  a  point ;  dorsal  fin  single ;  no  ventral  fins. 

Tbichiurus,  212. 

SIS.— TRI€HIUBUS  Linntens. 

Hair  tails. 

(Lepturue  Artedi;  Gill.) 
(LinnffiuSy  Syst.  Nat.  xii,  1766:  type  Trichiurm  Upturns  L.) 

Body  extremely  elongate,  band-like,  the  tail  very  slender,  tapering  to 
a  fine  point,  without  caudal  fin.  Head  long,  with  a  very  wide  mouth, 
the  jaws  armed  with  unequal  and  very  strong  teeth  5  upper  jaw  with 
about  four  long,  strongly  compressed  barbed  teeth ;  teeth  on  the  pala- 
tines, none  on  the  vomer.  Lower  jaw  longest,  preorbital  covering  cleft 
of  mouth  posteriorly.  Dorsal  fin  single,  low,  occupying  the  whole  of 
the  back,  the  spines  not  distinguishable  from  the  soft  rays ;  anal  very 
long,  its  base  more  than  half  the  length  of  the  body ;  composed  of  de- 
tached spines,  which  are  very  short,  nearly  hidden  in  the  skin,  the  ante- 
rior directed  backwards,  the  posterior  forwards ;  ventral  fins  wanting 
or  reduced  to  small,  scale-like  appendages;  pectorals  small.  Ko  scales. 
Lateral  line  decurved,  concurrent  with  the  belly.  Vertebrae  39  + 120. 
Color  silvery.  Voracious  fishes  of  the  high  seas;  reaching  a  consider- 
able size.    {Tpixiovj  a  little  hair;  oupdj  tail.) 

a.  Ventral  fins  entirely  wanting  in  the  adult.    {Trichiurus.) 
666.  T.  lepturns  hinn.— Hair-tail 

Uniform  brilliant  silvery ;  dorsal  dark-edged.  Snout  long  and  pointed, 
about  as  long  as  pectoral ;  maxillary  reaching  nearly  to  pupil,  concealed 
by  preorbital.  Head  about  7 J  in  length;  depth  about  16.  Eye  2  in 
snout.  D.  135;  A.  about  100.  Warm  seas,  north  to  Virginia  and 
Lower  California. 

(Linn.  Syst.  Nat.  xii;  GUntber,  ii,  346.) 

Family  LXXIV.-SCOMBRID^. 

{The  Mackerels.) 

Body  elongate,  not  much  compressed,  covered  with  minute  cycloid 
scales,  or  else  wholly  naked;  the  scales  anteriorly  sometimes  forming  a 
corselet.     Lateral  line  present,  its  course  undulate.    Head  subconic, 
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pointed  anteriorly.  Mouth  rather  large;  premaxillary  not  protractile; 
maxillary  without  supplemental  bone;  jaws  with  sharp  teeth^  large  or 
small.  Vomer  and  palatines  toothed  or  not.  Preopercle  entire;  opercle 
unarmed.  Gill-openings  very  wide,  the  membranes  not  united,  free  from 
the  isthmus.  Gill-rakers  usually  long.  Pseudobranchise  present,  large. 
A  slit  behind  fourth  gill.  Branchiostegals  7.  Dorsal  fins  2,  the  first 
of  rather  weak  spines,  depressible  in  a  groove,  the  second  similar  to  the 
anal;  anal  spines  weak;  last  rays  of  dorsal  and  anal  usually  detached 
and  separate,  formi  ug  series  of  finlets ;  caudal  peduncle  extremely  slender, 
usually  keeled,  the  caudal  lobes  abruptly  diverging,  falcate;  ventral  tins 
moderate,  thoracic,  1, 5.  Vertebrae  in  greater  number  than  in  GarangidcBj 
the  number  more  than  25.  Pyloric  coeca  numerous.  Air-bladder  fre- 
quently absent.  Coloration  metallic,  often  brilliant.  Genera  17 ;  species 
about  70.  Fishes  of  the  high  seas,  many  of  them  cosmopolitan,  and  all 
having  a  wide  range.    Most  of  them  are  valued  as  food-fishes. 

{Scombridw  pt.  and  lYichiuridai  pt.  Giintlier,  ii,  349-373.) 

a.  Finlets  present;  dorsal  spines  less  than  20.    (ScombrincB,) 
b.  Spinous  dorsal  short  (of  less  than  12  spines),  remote  from  the  second. . 

0.  Yomer  and  palatines  with  teeth;  corselet  obsolete Scohber,  213. 

00.  Vomer  and  palatines  toothless;  coiselet  well  developed Auxis,  214. 

hh.  Spinous  dorsal  long  (of  more  than  12  spines),  contiguous  to  the  second. 
d.  Caudal  keel  present. 
6.  Corselet  imperfect  or  obsolete;   teeth  of  Jaws  strong;  minute  teeth  ou 

vomer  and  palatines Scombkromorus,  215. 

ee.  Corselet  developed. 
/.  Palatine  teeth  strong;  vomer  toothless;  vertebne  normal...  Sard  a,  216. 
ff.  Palatine  teeth  villifonn, 

g.  Vomer  with  teeth;  vertebras  normal,  the  lower  foramina  small. 

Orcynus,  217. 
gg.  Vomer  toothless;  abdominal  vertebrte  with  the  lower  foramina  en- 
larged and  a  portion  between  the  vertebrxe  proper  and  the  haemapophy- 
ses  developed  in  the  form  of  a  net- work  or  trellis Euthynnus,  218. 

213.— S€01«IBER  Linnadus. 

M<ickerels. 

(Linnaeus,  Syst.  Nat.  1758:  type  Soomher  9combnis  L.) 

Body  fusiform,  rather  elongate,  somewhat  compressed;  caudal  i>e- 
duncle  slender,  with  two  small  keels  on  each  side.  Mouth  wide,  with 
a  single  row  of  rather  small,  slender  teeth  in  each  jaw  and  ou  the  vomer 
and  palatines;  maxillary  slipping  linger  the  broad  preorbital.  Scales 
very  small,  not  forming  a  corselet.  First  dorsal  of  7-12  feeble  spines, 
separated  from  the  second  by  an  interspace  greater  than  the  base  of  the 
flu;  second  dorsal  small,  followed  by  5-9  detached  finlets;  anal  similar 
to  second  dorsal,  with  similar  finlets ;  pectorals  and  ventrals  small,  the 


424     CONTRIBUTIONS   TO  NORTH   AMERICAN  ICHTHYOLOGY — ^IV. 

former  on  a  level  with  the  eyes;  caudal  fin  small,  widely  forked.  Pyloric 
appendages  exceedingly  numerous.  Air-bladder  usually  wanting.  Species 
few,  widely  distributed,  everywhere  highly  valued  for  food.  (ax6ixPpo<;j 
Latin  Scomber y  the  ancient  name  of  the  common  mackerel.) 

a.  Air-bladdor  present,  small. 

667.  S.  pnenmatophomsDe  la  Roche. — Chub  Afackerel ;  llnkerMa6kerel;Ba8ter 
Mackerel, 

Blue,  with  about  20  wavy^  blackish  streaks,  which  extend  to  just  be- 
low the  lateral  line;  some  of  these  form  reticulations,  and  inclose  pale 
spots  of  the  color  of  the  back;  belly  and  sides  silvery;  a  black  axillary 
spot.  Head  rather  pointed.  MaxQlary  reaching  front  of  pupiL  Eye 
4  in  head,  nearly  equal  to  snout;  pectoral  f  length  of  head.  Head  3|; 
depth  5.  D.  IX— I,  12— V;  A.  I— I,  11— Y.  Lat.  1.  200.  L.  1  foot. 
Atlantic  and  Pacific,  north  to  Maine  and  San  Francisco;  common  in  the 
Mediterranean  and  in  Southern  California;  irregular  in  its  appearance 
on  our  Atlantic  coast. 

(De  la  Roche,  Ann.  Mas.  Nat.  Hist,  xiii,  315;  GUnther,  ii,  359:  Soomber  grex  ^toh. 
Trans.  Lit.  <&  PbU.  Soc.  N.  T.  1815,  422:  Scomber  dekayi  Storer,  Fish.  Mass.  1867,  52: 
Scomber  diego  Ayres,  Proc.  Cal.  Acad.  Nat.  Soi.  i,  92,  1855:  Scomber  oolioB  pt.  Stein- 
dachner,  nee  Scomber  ooUas  of  GUnther  and  C.  Sc  Y,,  which  has  but  7  dorsal  spines.) 

oo.  Air-bladder  wanting. 

66§.  S.  scombrus  L. — Common  Mackerel. 

Lustrous  dark  blue  above,  with  about  35  wavy,  blackish,  transverse 

streaks;  below  silvery;  base  of  pectorals  dark.    Snout  rather  long  and 

pointed,  compressed.     Mouth  large,  maxillary  extending  to  anterior 

margin  of  orbit.    Yentrals  and  pectorals  short,  the  former  nearly  half 

length  of  head.    Eye  less  than  snont,  5  in  head.    Head  4  in  length; 

depth  5J.  D.  XII— 1, 10— V;  A.  1, 11— V.  L.  18  inches.  North  Atlantic; 

abundant  on  both  coasts,  and  occasionally  straying  to  the  Pacific.    A 

well-known  food-fish. 

(Linn.  8yst.  Nat.:  Scomber  scomber  GUnther,  ii,  357:  Scomber  vemaHa  Storer,  Hist. 
Fish.  Mass.  54.) 

914.— AVXI8  Cuvier. 
Frigate  Mackerels. 

(Cuvier,  B^gne  Anim.  1829,  ii :  type  Scomber  rochei  Risso. ) 

Body  oblong,  plump,  mostly  naked  i)osteriorly,  anteriorly  covered  with 
small  scales,  those  of  the  pectoral  region  enlarged,  forming  a  corselet. 
Snout  very  short,  conical,  scarcely  compressed.    Mouth  rather  small, 
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the  jaws  eqaal.  Teeth  very  small,  mostly  in  a  single  series,  on  the  jaws 
only.  Tail  very  slender,  depressed,  with  a  rather  large  keel  on  each 
side.  First  dorsal  short,  separated  from  the  second  by  a  considerable 
interspace.  Second  dorsal  and  anal  small,  each  with  7  or  8  finlets. 
Pectorals  and  ventrals  small.  No  air-bladder.  Branchiostegals  7. 
Pyloric  cceca  dendritical.  Gill-rakers  very  long  and  slender,  numerous. 
Vertebrae  peculiarly  modified,  essentially  as  in  Uuthynnus.  (aSjjc,  an 
ancient  name  of  a  young  tunny,  from  aS^oi,  to  grow.) 

669*  A«  rochei  (Risso)  GUnther. — Frigate  Mackerel. 

Blue,  variegated  with  darker  above,  becoming  plain  with  age;  belly 
silvery.  Body  robust,  scarcely  compressed,  abruptly  contracted  at  cau- 
dal peduncle.  Eye  as  long  as  snout,  6  in  head.  Opercle  very  broad. 
Scales  of  corselet  and  along  anterior  dorsal  region  comparatively  large. 
Maxillary  almost  entirely  concealed  by  preorbital.  Dorsal  spines  rather 
stiff;  space  between  dorsals  four-fifths  length  of  head.  About  33  gill- 
rakers  below  angle.  Pectoral  reaching  past  middle  of  first  dorsal.  Head 
4;  depth  44.  D.  X-12-VIII;  A.  13-VII.  Vert.  39.  Mediterranean  to 
the  East  Indies ;  lately  appearing  in  great  numbers  on  our  Atlantic 
coast.    A  food-fish  of  little  value. 

{Soomher  rochei  Risso,  Ichth.  Nice,  ItilO,  1G5;  Giintber,  ii,  369:  Scomber  hieus  Riifiu- 
eaquo,  Caratteri,  etc.  ItilO,  45:  Auxis  vulgaris  Cuv.  &,  Val.  viii,  139.) 

215.-S€01«IBER01«I0RIJS  Lac^pMe. 

(Cybium  Cuvier.) 

(Lac^pMe,  Hist.  Nat.  Poiss.  iii,  292,  1302:  type  Soomberomoriis  plumierii  Lac.  =^oom- 
her  regalia  Bloch. ) 

Body  elongate,  naked  or  with  rudimentary  scales,  which  do  not  form 
a  distinct  corselet.  Head  pointed,  comparatively  short  and  small. 
Mouth  wide,  the  strong  teeth  in  the  jaws  often  compressed  or  knife- 
shaped;  villiform  or  sand-like  teeth  on  the  vomer  and  palatines;  max- 
illary not  concealed  by  preorbital.  Spinous  dorsal  low,  of  14-18  feeble 
spines.  Soft  dorsal  and  anal  short,  similar,  somewhat  elevated  and 
falcate,  each  followed  by  7  to  10  fiulets;  ventrals  small;  pectorals  moder- 
ate, near  the  level  of  the  eye.  Air-bladder  present.  Vertebrae  normal. 
Fishes  of  the  high  seas;  graceful  in  form  and  beautiful  in  color;  among 
the  best  of  food-fishes,    {axofij^poq^  Scomber;  6/xopo^j  near.) 

670*  8.  concolor  (Lockington)  J.  &  Q. 

Male  dark  steel-blue,  the  sides  silvery,  without  streaks  or  spots; 
female  with  two  alternate  scries  of  brown  spots,  the  silvery  on  sides 
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clouded  with  dusky;  fins  nearly  plain,  dark.  Mouth  slightly  oblique, 
the  maxillary  reaching  to  posterior  margin  of  pupil.  Teeth  of  jaws  com- 
paratively small,  subconical,  little  compressed ;  those  of  vomer  and  pala- 
tines minute  and  granular.  Eye  5^  in  head.  Pectoral  fins  8  in  length, 
inserted  rather  above  axis  of  body;  ventral  fins  small;  spines  of  dorsal 
slender  and  fragile,  the  longest  one-fourth  as  long  as  the  head ;  dorsal 
fins  separated  by  an  interspace  equal  to  one-third  the  length  of  base  of 
spinous  dorsal;  caudal  shorter  than  head,  its  lower  lobe  longest.  Gill- 
rakers  long,  18  below  angle.  Head  about  5;  depth  rather  less.  D. 
XVII-IC-VIII;  A.  I,  IC-Vni.  Monterey  Bay,  CaUfornia;  rare.  A 
food-fish  of  high  quality. 

(^ChriamUra  concolor  LockingtOD,  Proc.  Acad.  Nat.  Scl.  Pliila.  1879.) 
6Y1«  S«  maculatus  (Mitch.)  J.  &  G. — Spanish  Mackerel, 

Bluish  and  silvery  above  with  bright  reflections ;  sides  with  numer- 
ous bronze  spots  which  are  nearly  round  and  about  as  large  as  the  pupil. 
Spinous  dorsal  white  at  base,  dark  above  and  on  the  anterior  half  of 
the  fin.  Caudal  keel  well  developed,  with  a  smaller  keel  above  and 
below  it.  Head  small  and  pointed.  Mouth  rather  large,  oblique;  max- 
illary reaching  posterior  margin  of  orbit.  Teeth  large,  compressed, 
about  32  in  each  jaw.  Gillrakers  few,  slender,  about  12  below  angle. 
Interspaces  between  dorsals  shorter  than  eye ;  caudal  as  long  as  head. 
Head  4f  in  length ;  depth  SJ.  D.  XVIII-18-IX ;  A.  II,  17-VIII.  Coasts 
of  J^orth  America,  north  to  Cape  Cod  and  Lower  California ;  one  of  our 
most  valued  food-fishes. 

{Scomber  macwlatua  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  4;K),  1815:  Cyhium  mac^ 
latum  GUuther,  ii,  :i7d:  Cybium  maculatum  Holbrook,  Ichth.  S.  Car.  66.) 

679.  S.  regralis  (Bloch)  J.  &  G.—Cero, 

Silvery;  sides  with  a  brownish,  broken,  longitudinal  band,  above  and 
below  which  are  numerous  brownish  spots,  persistent  in  the  adult ;  an- 
terior portion  of  spinous  dorsal  black.  Body  rather  elongate,  its  dorsal 
and  ventral  curves  about  equal.  Lateral  line  descending  obliquely, 
slightly  undulate  along  the  tail.  Mouth  large ;  maxillary  reaching  to 
below  eye.  Teeth  triangular,  strongly  compressed,  about  20-16.  Pec- 
toral scaly.  Head  4  in  length ;  depth  4 J.  D.  XVH-1, 15-VIII ;  A.  II, 
15- VIII.  Cape  Cod  to  Brazil;  not  common  on  our  Atlantic  coast; 
reaches  a  weight  of  20  pounds. 

(Scomber  regalis  Bloch,  Anal.  Fische.taf.  3:^3:  Cybium  regale  GUnther,  ii,  372:  Scorn- 
beromorus  plumierii  Lac.  iii,  21W:  Cybium  acervum  C.  &  V.  viii,  1831,  186:  Cybium  regale 
Poey,  Pioc.  U.  S.  Nat.  Mus.  1878,  4.) 
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6Y3.  S.  caballa  (Cuv.  &  Val.)  J.  &'G.— Sierra, 

Sides  of  body  with  indistinct  darker  yellowish  spots ;  adalt  immacu- 
late; spinous  dorsal  without  black  blotch  anteriorly.  Eye  large. 
Mouth  large,  maxillary  reaching  to  below  eye.  Lateral  line  descend- 
ing abruptly  below  the  second  dorsal.  Teeth  triangular,  strongly  com- 
pressed, about  30-25.  Pectoral  scaly  at  base  only.  D.  XI V-1, 15- VIII ; 
A.  II,  15- VII I.  (Poey.)  Warm  parts  of  the  Atlantic;  occasional  on 
our  coast;  reaches  a  weight  of  100  pounds. 

iCifbiuM  caballa  Cav.  &  Val.  viii,  1H31, 187 :  Cybium  caballa  Gunther,  ii,  373 :  Cybium 
immaculatum  C.  &,  V.  viii,  191 :  Cybium  caballa  Poey,  Proc.  U.  S.  Nat.  Mas.  1878,  4.) 

916.— SARD  A  Cuvier. 
Bofiitos. 

(Pelamys  Cuv.  &  Val.  1831,  preoccapled  iu  Herpetology.) 

(Cuvier,  R^gne  Anim.  ed.  2d,  ii,  1829:  type  Scomber  pelamys  Brttnnicli=- /Seamier  aarda 
Bloch.) 

Body  rather  elongate,  covered  with  small  scales,  those  of  the  pectoral 
region  forming  a  corselet.  Caudal  peduncle  slender,  strongly  keeled. 
Head  large,  pointed,  compressed.  Mouth  Ijirge.  Teeth  in  the  jaws 
rather  strong,  conical,  slightly  compressed ;  similar  teeth  on  the  pala- 
tines, but  none  on  the  vomer;  maxillary  not  concealed  by  preorbital. 
Gill-rakers  long  and  strong.  First  dorsal  long  and  rather  low,  of  18-22 
rather  stout  spines,  which  are  gradually  shortened  behind;  interval 
between  the  last  spine  and  the  second  dorsal  short;  second  dorsal  small, 
followed  by  8-9  finlets;  anal  fin  similar,  usually  with  one  less  finlet; 
paired  fins  small;  pectorals  placed  below  the  level  of  the  pupil.  J^o 
air-bladder.  Pyloric  coeca  very  numerous,  dendritical.  Vertebrae  nor- 
mal. Fishes  of  rather  large  size,  with  metallic  coloration.  (Latin, 
sarda;  Greek,  aapda^  the  ancient  name  of  the  typical  species,  also  known 
as  Amia^  Pelamys^  etc. ;  so  called  from  its  being  taken  in  the  neighbor- 
hood of  the  island  of  Sardinia;  hence  also  the  diminutive  aapdv^r^y  the 
Sardine.) 

674.  8.  mediterranen  (Bloch  &  Schneidex)  J.  &,  6. — Boniio;  Skip-jack, 

Dark  steel-blue  above,  with  numerous  narrow,  dark  stripes  from  the 
back  obliquely  downwards  and  forwards ;  silvery  below.  Body  elongate, 
scarcely  compressed,  robust ;  corselet  distinct,  small,  not  extending  be- 
yond pectoral.  Teeth  moderate,  slightly  compressed.  Gill-rakers  rather 
small,  13  below  angle.  Maxillary  reaching  beyond  orbit.  Head  3|  iu 
length  J  depth  4.    D.  XXI-I,  13-VIU;  A.  1, 13-VII;  P.  10.    L.  2  J  feet 
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Atlantic  Ocean,  on  both  coasts ;  abundant ;  a  food-fish  of  rather  low 
grade. 

{Scomber  pelamys  Briinnich,  Ichth.  Massil.  1768,  69,  not  of  L.  Syst.  Nat. :  Scomber 
mediterraneua  Blocli  &,  Schn.  1801,  23 :  Pelamys  acurda  Storer,  Fish.  Mass.  63 :  Pelamys 
sarda  GUnther,  ii,  367:  Sarda pelamys  Gill.) 

675.  S.  diilensis  (Cav.  &  Yal.)  J.  &  0,—BonUo  ;  Skip-jack;  Tuna. 

Dark  metallic  blue;  sides  dusky;  about  5  blackish  stripes  running 
obliquely  upward  and  backward  from  the  pectoral  region  to  the  upper 
edge  of  the  tail,  these  variable  in  number  and  direction.  Head  pointed, 
conical,  naked.  Maxillary  reaching  posterior  border  of  eye.  Pectorals 
placed  just  below  the  level  of  the  pupil,  scarcely  half  as  long  as  head. 
Gill-rakers  long,  strong,  about  18  below  angle.  Corselet  moderately 
developed.  Head  3^ ;  depth  about  4.  D.  X VIII-I,  12-VIII ;  A.  II, 
11-VI.  L.  2-3  feet ;  weight  16  pounds.  San  Francisco  to  Patagonia 
and  Japan;  abundant  northward  in  summer;  very  similar  to  the  pre- 
ceding but  with  the  spinous  dorsal  always  shorter. 

(Pelamys  ohilensis  Cuv.  &  Val.  viii,  163:  Pelamys  lineolata  Girard,  U.  8.  Poo.  R.  R. 
Surv.  Fish.  106:  Pelamys  chilensis  GUnther,  ii,  106:  Pelamys orientalis Giinther,  ii,  106.) 

317.— OBCTNIJIS  Cuvier. 
Tunnies. 

(Thynnus  Cuvier,  1817,  preoccnpied  in  entomology.) 
(Cnvier,  R^gne  Anim.  2d  ed.  1829:  tyx>e  Scomber  thynnus  L.) 

Body  oblong,  robust,  with  very  slender  caudal  peduncle.  Head  con- 
ical. Mouth  wide,  with  one  series  of  small,  conical  teeth  in  the  jaws  and 
bauds  of  minute  villiform  or  sand-like  teeth  on  the  vomer  and  palatines. 
Scales  present,  those  of  the  pectoral  region  forming  an  obscure  corselet. 
First  dorsal  of  12-15  spines  which  grow  gradually  shorter  backward,  the 
interval  between  last  spine  and  second  dorsal  slight ;  second  dorsal  and 
anal  short  and  rather  high,  each  with  8-10  finlets;  ventrals  moderate; 
pectorals  moderate  or  very  long,  rather  below  the  level  of  the  eye.  Ver- 
tebrae normal,  the  lower  foramina  very  small.  Fishes  of  the  open  seas ; 
often  attaining  a  very  great  size.  (6pxuvo<:^  an  ancient  name  of  0.  thyi^ 
nus.) 

a.  Pectoral  fins  sabre-sbaped,  reacbing  beyond  end  of  second  dorsal.    {Albicores,) 
676*  O*  alalotlffa  (Gmel.)  Risso. — Albioore;  Alilongki;  Germon, 

Bright  metallic  steel-blue;  belly  bluish  silvery;  fins  colored  like  the 
body ;  pectorals  blackish,  with  silvery  lustre.  Body  little  compressed, 
regularly  elliptical,  its  weight  great  in  proportion  to  the  length.    Tail 
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strongly  keeled,  broader  than  deep.  Corselet  indistinct.  Scales  rather 
large.  Pectoral  reaching  beyond  second  dorsal  and  anal,  inserted  a 
little  below  level  of  pupil,  its  base  a  little  wider  than  the  large  eye; 
ventrals  short.  Head  3J;  depth  3J.  D.  XIV-II,  12-VIII;  A.  II,  12- 
VII.  L.  3  feet ;  weight  15-20  pounds.  In  all  warm  seas,  in  the  open 
ocean ;  abundant  in  summer  in  the  Mediterranean  and  about  the  Santa 
Barbara  Islands;  occasional  on  our  Atlantic  coast. 

{Scomber  alatunga  Gmel.  Syst.  Nat.  1788, 1330,  mispriDt  for  alalanga,  fide  Cnv.  Sl  Val. : 
ThynnvB  alalanga  Cuv.  &  Val.  viii,  120:  Hiynnus  pacificua  Cuv,  &  Val.  viii,  133: 
ThynnuB  alhacora^  alalongaj  and  pacifiats  GUntlier,  li,  36r»,  360 :  Orcynua  pacificua  Cooper, 
Proc.  Cal.  Acad.  Nat.  Sci.  18G3, 75:  Orcynua  germo  Liitken,  Spolia  Atlantica,  18(^0, 473.) 

a.  Pectoral  fins  comparatively  short,  not  reaching  beyond  the  end  of  the  spinoos  dor- 
sal.    {Tunniea.) 

677«  0«  thynniis  (Linn.)  Poey. — Tunny;  Horae  Mackerel;  Albicore. 

Dark  blue  above;  below  greyish  with  silvery  spots.  Mouth  rather 
large  5  posterior  margin  of  preopercle  somewhat  shorter  than  inferior. 
Eye  small.  Dorsal  and  anal  falcate;  caudal  very  widely  forked;  pec- 
torals reaching  nearly  to  end  of  spinous  dorsal.  Head  3|  in  length; 
depth  4.  D.  XIV-I,  13-IX;  A.  I,  12-VIII.  ]!^orth  Atlantic,  on  both 
coasts;  the  largest  of  the  Scomhridcdj  reaching  a  length  of  10  feet  or 
more  and  a  weight  of  half  a  ton. 

{Scomher  thynnua  Linn.  Syst.  Nat. :  Thynnva  aecundo-doraalia  Storer,  Fish.  Mass.  65 : 
Thynnua  thynnua  GUnther,  ii,  362:  Tnynnua  vulgaria  C.  &,Y.  viii,  58:  Thynnua brachyp- 
terua  and  ooreita  GUnther,  ii,  363.) 

91§.— CVTHFi^nrirS  Ltitken. 
Little  Tunnies. 

(Thynnua  LUtken :  Thynnichthya  Giglioli  ;  both  names  preoccupied.) 
(LUtken  MSS.  in  Epist.  Feb.  1881 :  type  Thynnua  thunnina  C.  &.  V.) 

This  genus  differs  from  OrcynuSj  according  to  Ltitken*,  "  (1)  in  the 
absence  of  teeth  on  the  vomer ;  (2)  by  the  complete  absence  of  scales 
outside  of  the  corselet,  while  in  the  Orcyni  of  the  same  size  the 
skin  is  covered  with  small  scales;  the  limits  of  the  corselet  in  the 
Tunny  and  Albicore  are  obscure,  so  that  it  cannot  properly  be  said 
that  they  have  distinct  corselets;  and  (3)  by  an  imx>ortant  osteological 
character,  namely  the  peculiar  development,  in  the  form  of  a  net- work  or 
trellis,  of  a  portion  of  the  abdominal  part  of  the  backbone,  between  the 
vertebi'SB  proper  and  the  hsemapophyses.  This  organization  is  common 
to  Th.  thunnina  {alliterate)  and  Th.  pelamySj  and  is  found  modified  in 

*  Spolia  Allaniica,  1880,  596. 
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the  genus  AuxisP     Si)ecies  of  smaller  size  than  the  Tunnies,  mostly 
pelagic.    (Baird.)    (cw,  true;  <?u>voc,  tunny.) 

67§.  £•  alliteratas  (Raf.)  J.  &  Q,— Little  Tunny;  Albicore. 

Bluish  above  with  wavy,  bLackish,  longitudinal  streaks;  silvery 
below.  Inferior  mai^gin  of  preoperculum  half  longer  than  posterior. 
Dorsal  spines  moderate;  pectorals  reaching  the  vertical  from  the  ninth 
dorsal  spine.  Head  3J  in  length  ;  depth  4;.  D.  XV-I,  12-Viri ;  A.  I, 
12-VII.    Atlantic  Ocean  ;  occasional  on  our  coast. 

{Scomber  allitcratus  Ruf.  Caratteri  di  Alcnni  Nuovi  Greneri,  1810,  46 :  Thynnus  affinUf 
thunninaf  and  brevirostria  Gilutber,  ii,  36^%5.) 

679.  £•  pelamys  (L.)  LUtken. — Oceanic  Bonito, 

Back  bluish ;  on  each  side  of  the  belly  4  brownish  longitudinal  bands. 
Length  of  posterior  margin  of  the  preoperculum  1§  in  that  of  the  in- 
ferior. Pectoral  reaching  the  vertical  from  the  tenth  dorsal  spine;  dor- 
sal spines  rather  feeble.  Head  3^;  depth  4  (to  fork  of  caudal).  D. 
XV"-I,  12  + VIII;  A.  II,  12  + VII.  (Oilnther.)  Tropical  seas;  occa- 
sional  on  our  Atlantic  coast. 

{Scomber pelamys  L.  Syst.  Nat.:  Thynnus  pelamya  G'lintheTf  ii,  365:  Thynnue pelamys 
Cuv.  et  Val.  viii,  113.) 

Family  LXXV.— CARANGID^. 

The  Pilot-fishes. 

Scombroid  fishes,  with  the  body  more  or  less  compressed  and  often  ele- 
vated, sometimes  naked,  or  more  usually  covered  with  small,  thin,  cycloid 
scales.  Head  compressed,  the  occipital  keel  prominent,  usually  trench- 
ant. Mouth  of  varying  size,  the  dentition  various,  the  teeth  generally 
small;  premaxillaries  usually  protractile ;  maxillary  with  or  without  a 
8ui)plemental  bone;  preopercle  urually  entire  in  the  adult,  in  the  very 
young  armed  with  three  or  more  spines.*  Lateral  line  complete,  anteri- 
orly arched,  the  posterior  part  straight,  sometimes  armed  with  bony 
plates.  Dorsal  fins  more  or  less  separated,  the  spinous  part  rather  weak, 
the  spines  usually  depressible  in  a  groove;  anal  fin  long,  similar  to  the 
soft  dorsal,  always  preceded  by  two  stiff  spines,  usually  separate,  but  in 
the  young  often  more  or  less  connected  with  the  fin  or  with  each  other; 
these  sometimes  disappear  with  old  age,  and  sometimes  the  spinous  dor- 
sal also  vanishes;  often  a  procumbent  spine  before  the  dorsal  fin;  ven- 
tral fins  thoracic,  well  developed,  1, 5;  caudal  peduncle  very  slender,  the 
fin  widely  forked ;  pectoral  fins  narrow.  Gill-openings  very  wide,  the 
membranes  usually  not  united,  free  from  the  isthmus.    Gills  4,  a  slit 

*  For  an  account  of  the  transformations  of  various  members  of  this  family,  see  Ltit- 
ken,  Sjfoiia  Atlantioa,  1880. 
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behind  the  last.  Gillrakers  usaally  long.  Branchiostegals  commonly 
7.  Air-bladder  present,  often  bifurcate  behind.  Pseadobranchiad  large, 
present  in  all  onr  genera,  sometimes  di8ap[)earing  with  age.  CBsopha- 
gus  unarmed.  Pyloric  coeca  generally  numerous.  Vertebrae  fewer  than 
in  the  ScombridWj  about  25  in  number.  Coloration  generally  metallic 
and  silvery.  Genera  25;  species  about  180,  abounding  in  warm  seas, 
often  moving  northward  in  summer,  like  the  Scombridce.  Most  of  the 
species  are  widely  distributed,  and  nearly  all  are  valued  as  food. 

{CarangidcB  pt.  GUnther  ii,  417-485,  exclusivo  of  certain  genera.) 

*  Lateral  line  armed  with  bony  keeled  plates,  at  least  posteriorly.    {CaranginoB.) 

a.  Armature  of  lateral  lino  extending  its  whole  length Tracuurus,  219. 

aa.  Armature  of  lateral  line  on  its  straight  posterior  portion  only. 

6.  Dorsals  and  anal  each  with  a  detached  finlet Decapterus,  220. 

hb.  Dorsal  and  anal  without  finlets. 

c.  Spinous  dorsal  developed Caranx,  221. 

cc.  Spinous  dorsal  rudimentary  or  disappearing  with  age  ;  scales  rudimentary. 

Blbpharis,  222. 

***  Lateral  line  unarmed. 

d,  Premaxillaries  protractile, 
e.  Anal  fin  about  equal  to  the  soft  dorsal,  its  base  longer  than  the  abdomen; 
tail  not  keeled. 
/.  Thoracic  region  treuchant ;  body  excessively  compressed. 

y.  Dorsal  outline  more  convex  than  the  ventral  outline ;  profile  very  steep; 
head  very  short  and  high ;  preorbital  very  deep.     (Selenince,) 

Selene,  223. 
gg.  Dorsal  outline  less  convex  than  ventral ;  profile  not  steep ;  preorbital 

moderate.    ( Ch loroacomhrinw, ) Chloroscombrus,  224. 

ff.  Thoracic  region  not  trenchant;  body  moderately  compressed.    (IVo- 
chynotitKV. ) 

h.  Forehead  convex Trachynotcs,  225. 

ee.  Anal  fin  much  shorter  than  the  soft  dorsal,  its  base  not  longer  than  the 
abdomen ;  tail  keeled.     {SeriolincB,) 
t.  Finlets  none. 

j.  Dorsal  spines  free,  in  adult Naucrates,  226. 

j/.  Dorsal  spines  connected  by  membrane Seriola,  227. 

ii.  A  two- rayed  finlet  behind  dorsal  and  anal Elaoatis,  22H. 

dd,  Premaxillaries  not  protractile ;  dorsal  and  anal  with  finlets ;  maxillary 
very  narrow,  without  distinct  supplemental  bone.  {Scombroi- 
dinai.) Scombroides,  229. 

919.— TRACHIJBIJS  Rafinesque. 

Saurels. 

(Rafinesque,  Indice  d^Ittiologia  Siciliana  1810, 20 :  type  Scomber  trachurua  L.  =  Trachurua 
saurua  Raf. ) 

Body  rather  elongate,  somewhat  compressed,  not  elevated,  tapering 
to  a  slender  caudal  peduncle,  which  is  as  broad  as  deep.  Scales  present, 
not  very  small.  Lateral  line  armed  throughout  with  plates,  those  on  the 
caudal  peduncle  larger  and  spinous;  an  accessory  dorsal  branch  to  the 
lateral  line.   Snout  rather  long.  Mouth  moderate.  Minute  teeth  mostly 
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in  single  series  on  jaws,  vomer,  and  palatines.  Dorsals  two,  the  first 
preceded  by  a  procumbent  spine.  No  finlets.  Two  strong  spines  before 
the  anal,  connected  by  membrane.  Pyloric  (MBca  numerous.  In  all 
warm  seas,  {rpaxobpoq^  the  ancient  name  of  T.  saurus;  firom  rpaxoq^ 
rough;  oopa^  tail.) 

680*  T.  symioetriciis  (Ayres)  Girard. — Horse  Mackerl, 

Similar  to  T.  saurtis,  but  slenderer  and  less  compressed.  Arch  of 
lateral  line  longer,  as  long  as  straight  part,  the  junction  of  the  two  much 
beyond  tip  of  pectoral ;  plates  on  the  anterior  part  small,  crowded,  their 
height  less  than  half  eye.  Head  3J;  depth  ^.  D.  VIII-I,  31;  A. 
II-1, 27 ;  Lat.  1.  48  +  47.  Coast  of  California,  from  San  Francisco  south- 
ward ;  very  abundant  in  summer. 

{Caranx  sjfmmeiricus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  18S5,  62;  Girard,  Pac  R.  R. 
Sorv.  Fish.  107. ) 

981.  T«  saurus  Raf. — Horse  Mackerel;  Skipjack;  Saureh 

Greenish,  sides  silvery;  a  dusky  opercular  spot.  Body  more  com- 
pressed and  deeper  than  iu  the  preceding.  Head  rather  long.  Mouth 
moderate,  the  maxillary  reaching  the  front  of  eye.  Eye  large,  equal  to 
snout,  4  in  head ;  arch  of  lateral  line  short,  reaching  scarcely  beyond  pec- 
toral, IJ  in  straight  part,  the  plates  high,  nearly  as  high  anteriorly  as 
I)osteriorly,  their  height  more  than  half  eye.  Head  3 J ;  depth  4.  D. 
VIII-I,  29;  A.  II-I,  28;  Lat  1.  40  +  37.  L.  1  foot.  Southern  Europe; 
occasional  on  our  South  Atlantic  coast. 

{Scomber  tra^hurus  Linu.  Syst.  Nat.  i,  1758 :  Caranx  trachvrus  Lac^p^de,  iii,  63 :  f  Car- 
anxomorus  plumierianus  Lac^x).  Hist.  Nat.  Poiss.  iii,  84 :  ISelar  japonicus  Bleekor,  Verh. 
Bat.  Gon.  xx,  vi,  Japan,  pi.  8 :  Trachurus  saurus  Rafine8qao,  1.  c.  *20 :  Trachurus  trachurus 
GUnthei,  li,  419. 

990.  DECAPTERUS  Bleeker. 

Ma<ikercl  Scads. 

(Bleeker,  Nataurk.  Tydschr.  1855,  v,  417  :  type  Caranx  kurra  Cuv.  &  Val.) 

Body  elongate,  little  compressed,  almost  perfectly  fusiform.  Head 
short,  pointed.  Mouth  rather  small ;  jaws  about  equal,  the  dentition 
feeble.  A  supplementary  maxillary  bone.  Premaxillaries  protractile. 
Scales  moderate,  enlarged  and  spinous  along  lateral  line  posteriorly^ 
second  dorsal  and  anal  each  with  a  single  detached  finlet ;  free  anal 
spines  very  strong.  Abdomen  rather  shorter  than  anal  fin.  Gill-rakers 
long  and  slender.  Species  numerous.  {isxd<;yten ;  icrepdv,  fin ;  there  being 
ten  fins,  counting  the  spurious  finlets  and  excluding  the  free  spines.) 

6§9*  D*  piinctatus  (Agassiz)  GiU. — Scad;  Bound  Robin, 

Bluish  above,  silvery  below;  a  dark  opercular  spot.  Eye  rather 
small,  shorter  than  snout,  about  equal  to  the  width  of  cheeks  or  the  iu- 
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terorbitol  space.  Maxillary  reaching  front  of  eye.  Teeth  on  vomer  and 
palatines,  none  on  tongue^  teeth  in' jaws  in  single  series.  Lateral  line 
little  arched }  arch  of  lateral  lino  nearly  as  long  as  straight  part  Scutes 
numerous,  deep,  crowded,  about  40.  Pectorals  short,  shorter  than 
head.  Breast,  cheeks,  and  top  of  head  scaly.  Depth  5  in  length; 
head  4J.  D.  VIU-I,  30-1;  A.  II-I,  24-L  L.  12  inches.  New  York  to 
the  West  Indies ;  not  common  on  our  coast. 

^  (Caranx  punetatus  Agassiz,  Spiz.  Pise.  Bros.  1829, 108:  Caranac  punctatuB  GUnther, 
II,  428.) 

688*  D«  macarellus  (Cuv.  Sc  Yal.)  QxW,— Mackerel  Scad, 

Silvery,  plumbeous  below;  a  small  black  spot  on  the  opercle.  Lat* 
eral  line  nearly  straight.  Head  5;  depth  6.  D.  VIII-1, 33-1;  A.  II — I, 
27-1;  scutes  25.  (Oiinther.)  Warm  parts  of  the  Atlantic,  north wa^ 
to  Gape  God ;  scarce  on  our  coast. 

{Caranx  nuusarelltu  Cav.  &  Yal.  ix,  40:  Caranx  macarellus  Gtlnther,  ii,  426.) 

391.— CABANX  Lac^pMe. 
Crevalles. 

(Caranx,  CarangopSj  CaranguSf  ParatraciuSy  and  Trtiekuropa  Gill;  Caranx,  Gnathanodon, 

Selar,  Carangoides,  Carangichtkye,  etc.  Bleeker.) 

(Commerson ;  Lac^pMe  Hist.  Nat.  des  Poiss.  1802,  iii,  72 :   type  Scomber  epeciostts 
Forek&I.) 

Body  ovate  or  oblong,  compressed,  the  back  sometimes  considerably 
elevated,  sometimes  little  arched.    Head  moderate  or  rather  large,  more 
or  less  compressed.    Mouth  moderate  or  large,  oblique;  maxillary  with 
a  well-developed  supplemental  bone,  extending  to  below  the  eye.    Pre- 
maxillaries  protractile.    Teeth  variously  developed ;  sometimes  minute, 
granular,  and  deciduous  {Caranx)^  sometimes  with  an  outer  row  of 
stronger  teeth  (Selar ^  etc.)  or  with  small  canines  (Carangus)',  villiform 
teeth  often  present  on  vomer,  palatines,  and  tongue.    Gill-rakers  long. 
Eye  large,  with  an  adipose  eyelid.    Dorsal  spines  rather  low,  connected ; 
second  dorsal  long,  elevated  in  front;  both  fins  depressible  in  a  groove. 
Anal  fin  similar  to  second  dorsal  and  nearly  as  long,  preceded  by  two 
rather  strong  spines,  its  base  longer  than  the  abdomen.     Gaudal  fin 
strongly  forked,  the  peduncle  very  slender.    Ventral  fins  moderate; 
pectorals  falcate;  no  finlets.    Scales  present,  usually  very  small.    Lat- 
eral line  with  its  posterior  portion  armed  with  strong  bony  plates,  which 
grow  larger  on  the  tail,  each  plate  armed  with  a  spine;  a  short  dorsal 
branch  of  lateral  line,  usually  present.     Preopercle  entire  in  the  adult^ 
serrate  in  the  young,  usually  with  a  membranaceous  border.    Species 
Bull.  Nat.  Mus.  No.  16 ^28 
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very  numerous  in  all  warm  seas,  most  of  them  valued  for  food.  As  here 
understood,  this  genus  includes  a  cdnsiderable  variety  of  forms,  diffeiing 
in  the  dentition  and  in  the  shape  of  the  body.  ^Its  members  seem,  how- 
ever, to  form  an  almost  unbroken  series  from  one  extreme  to  another. 
{xdpa^  head.  <*A  cause  de  I'esp^ce  de  prominence  que  presente  leur  tfete, 
de  la  force  de  cette  partij,  de  P^clat  dont  elle  brille,  et  d'ailleurs  pour 
annoucer  la  sorte  de  puissance  et  de  domination  que  plnsieurs  osseux 
de  ce  genre  exercent  sur  un  grand  nombre  des  poissons  que  frequentent 
les  rivages"  Lacipide). 
Our  species  may  be  divided  as  follows : 

a.  Teeth  present,  small,  nearly  uniform,  or  the  oater  somewhat  enlarged;  do  canines. 
iSelar  Bleeker.) 

b.  Body  fusiform,  elongate crumenophihalMUi, 

hb.  Body  ovate  or  snbfusiform. 
0.  Depth  one-third  or  less  than  one-third  the  length  to  base  caudal. 

pisquetus;  cahallu8;  ct'M. 

cc.  Depth  more  than  one-third  the  length heani;  faloatus, 

aa.  Teeth  unequal ;  lower  jaw  with  small  canines.    ( Carangm) .fallax;  hippu$, 

a.  Teeth  present,  small,  nearly  uniform;  the  outer  row  sometimes  enlarged;  no  canines. 
(Selar*  Bleeker.) 
b.  Body  fusiform,  elongate.    CTrachuropa  Gill.) 

6§4«  C.  emioenophChalnius  (Bloch)  hsic—Goggler;  Big-eyed  Scad, 

Bluish  olive  above,  silvery  below,  a  faint  opercular  spot.  Body  ob- 
long-elongate, little  compressed,  the  back  not  elevated.  Head  elongate, 
rather  pointed,  the  lower  jaw  projecting ;  maxillarj^  reaching  past  the 
front  of  the  eye,  which  is  very  large,  longer  than  snout,  about  3  in  head. 
Eye  much  deeper  than  the  cheeks  and  greater  than  the  interorbital 
width.  A  single  series  of  small  teeth  in  each  jaw ;  very  weak  teeth  on 
vomer  and  palatines ;  a  patch  of  teeth  on  tongue.  Shoulder-girdle  near 
isthmus  with  a  fleshy  projection,  in  front  of  which  is  a  deep  cross-fur- 
row; adipose  eyelid  largely  developed.  Scales  comparatively  large. 
Cheeks  and  breast  scaly.  Gill-rakers  long,  numerous.  Lateral  line 
scarcely  arched,  its  scutes  weak,  but  little  cariuated.  Dorsal  spines 
slender;  free  anal  spines  strong;  pectorals  falcate,  nearly  as  long  as 
head.  An  angle  at  lower  posterior  part  of  opercular  region  as  in  Clupea. 
Head  3 J;  depth  3 J.  D.  VIII-I,  26;  A.  JI-I,  22;  scutes  36.  Cape  Cod 
to  Madagascar;  abundant  in  tropical  seas. 

{Sco:nber  orumenophthalmus  Bloch,  taf.  343;  GUnther,  ii,  4*29:  Trachurops  orumenopK- 
ihalmus  Gill,  Proc.  Acad.  Nat.  Sci.Phila.  1862,  431.) 

bb.  Body  ovate  or  snbfusiform. 

c.  Depth  one-third  or  less  the  length  to  base  of  candal. 

.  ■  ,  .  ■ [^ — \ — " 

•  Bleeker,  Natuurk.  Tydschr.  1855,  t,  417. 
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6§5*  €•  pisquetas  Cav.  &  Yal. — CretalU, 

Greenish  olive,  golden  yellow  below ;  a  black  blotch  on  opercle.  Body 
oblong,  moderately  elevated,  the  dorsal  and  ventral  outlines  abont 
equally  arched.  .  Profile  forming  a  uniform  curve.  Snout  rather  sharp. 
iMouth  slightly  oblique,  a  little  below  axis  of  body.  Maxillary  reaching 
about  to  middle  of  orbit.  Teeth  comparatively  large ;  a  single  series  in 
lower  jaw  5  upper  jaw  with  an  inner  series  of  smaller  teeth ;  no  canines ; 
teeth  on  vomer,  palatines,  and  tongue.  Eye  rather  small,  shorter  than 
snout,  3^  in  head.  Gill-rakers  long,  numerous.  Pectoral  as  long  as 
head,  barely  reaching  anal,  its  broad  basal  part  half  its  length.  Scales 
moderate;  cheeks  and  breast  scaly.  Top  of  head  naked,  with  series 
of  mucous  pores.  Lateral  line  with  a  weak  arch  anteriorly,  which  is 
about  half  length  of  straight  portion.  Lateral  scutes  numerous,  devel- 
oped on  whole  straight  part  of  lateral  line.  Head  3J;  depth  3.  D. 
VIII-I,  24 ;  A.  II-1, 19 ;  Lat.  1.  60  (scutes).  L.  1  foot.  Cape  Cod  to 
West  Indies;  the  most  abundant  of  the  Carangidce  on  our  Atlantic 
coast  northward. 

(Ciiv.  &  Vftl.  ix,  97  :  Caranx  hippos  Holbr.  Ichth.  8.  C.  1880,  90;  'Parairaotus  pisque^ 
tuB  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  432 :  Caranx  ckryaos  Giinther,  ii,  445.) 

6§6.  €•  caballus  GUnther. 

Greenish  above,  silvery  below  5  a  black  blotch  on  the  opercle,  none 
elsewhere.  Form  of  (7.  pisquetus;  rather  elongate,  not  greatly  com- 
pressed ;  the  dorsal  and  ventral  outlines  regularly  and  nearly  equally 
arched ;  a  low  occipital  carina;  a  prominent  supraocular  ridge.  Scales 
comparatively  large,  the  scaly  sheaths  of  the  vertical  tins  well  developed. 
Cheeks  and  upper  part  of  opercles  scaled ;  breast  scaled,  jaws  naked. 
Teeth  in  a  narrow  band  above,  those  in  front  somewhat  enlarged,  those 
of  lower  jaw  mostly  in  one  series ;  feeble  teeth  on  tongue,  vomer,  and 
palatines.  Mouth  rather  small,  the  jaws  nearly  equal ;  maxillary  reach- 
ing front  of  pupil.  Eye  large,  3^  in  head,  the  adipose  eyelid  unusually 
developed.  Gill-rakers  numerous,  very  long  and  slender,  28  below  angle. 
Curve  of  lateral  line  low,  the  straight  part  beginning  under  first  ray  of 
second  dorsal^  at  a  distance  rather  more  than  length  of  head;  length  of 
arch  1%  in  straight  part.  Scutes  of  lateral  line  strong.  Pectoral  fins 
very  long,  slender,  and  falcate,  their  length  considerably  more  than  that 
of  the  head ;  a  little  less  than  3  times  in  length  of  body,  their  tips  reach- 
ing fourth  anal  ray ;  the  broad  basal  part  forming  little  more  than  one- 
third  the  total  length  of  the  fin;  ventrals  short;  a  concealed  spine 
before  dorsal;  second  dorsal  and  anal  a  little  elevated  in  fh)nt,  the  long- 
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est  ray  nearly  half  length  of  head,  the  last  rays  of  the  fin  scarcely  rising 
above  the  scaly  sheath.  Head  4 ;  depth  3 J.  D.  VIII-I,  24 ;  A.  II-I, 
21;  Lat.  1.  41  (developed  scutes).  San  Diego,  Cal.,  to  South  America. 
(Description  from  original  types  of  T.  boops.) 

( Traohurui  boops  Giranl,  U.  S.  Pao.  R.  R.  Sarv.  Fish.  1859,  108,  not  Caranx  hoopa  of 
C.  &  y. :  Caranx  oaballiu  GUnther,  Trans.  Zool.  See.  Lond.  1869,  431 :  Caranx  girardi 
Steiudachner.) 

6§Y.  €.  eibi  Poey. 

<  Dusky  bluish,  golden  below,  without  spots.  Body  rather  elongate,  not 
elevated,  muzzle  pointed.  Profile  regularly  curved.  Maxillary  reaching 
front  of  eye.  Teeth  villifoim  on  jaws,  vomer,  and  palatines.  Breast 
and  vertical  fins  scaly.  Last  spine  of  dorsal  short,  strong,  free.  Pec- 
torals as  long  as  depth  of  body,  falcate;  ventrals  short.  Eye  4J  in 
head.  Head  3^ ;  depth  3.  D.  VIII-I,  25 ;  A.  II-I,  22.  West  Indies, 
north  to  Florida. 

(Poey;;&Iemoria8,  ii,  2*24,  1658.) 
CO.  Depth  more  than  one-third  the  length. 

688.  C.  beani  Jordan. 

Silvery,  bluish  above;  no  black  spot  on  opercles  or  fins;  spinous 
dorsal  and  axil  dusky.  Body  ovate,  deep  and  compressed,  somewhat 
elliptical ;  the  profile  anteriorly  not  elevated,  forming  an  even  curve  con- 
tinuous from  the  snout  to  the  base  of  the  dorsal,  the  snout  therefore  not 
blunt.  Top  of  head  not  much  compressed.  Premaxillaries  on  the  level 
of  the  lower  edge  of  the  pupil ;  maxillary  not  reaching  to  opposite  the 
front  of  the  pupil.  Teeth  rather  small,  in  a  narrow  band  on  each  jaw, 
without  distinct  canines;  villiform  teeth  on  tongue,  vomer,  and  palatines. 
Cheek  about  as  deep  as  the  eye,  which  is  rather  small,  considerably 
shorter  than  snout ;  adipose  eyelid  little  developed.  Gill-rakers  long. 
Breast  entirely  scaly ;  soft  parts  of  the  vertical  fins  densely  covered  with 
small  scales.  Pectoral  fin  falcate,  a  little  shorter  than  the  head,  reach- 
ing past  the  front  of  the  anal ;  caudal  equally  forked.  Plates  of  lateral 
line  small.  Head  3 J ;  depth  2^.  D,  VIII-I,  27 ;  A.  II-I,  23 ;  Lat.  1. 28. 
Beaufort,  North  Carolina. 

(Jordan,  Proo.  U.  S.  Nat.  Mns.  1880,  486.) 

689.  C.  falcatns  Holbr. 

Greenish  above  with  blue  reflections,  sides  and  below  golden  or 
silvery ;  caudal  fin  yellow,  inner  edge  of  upper  lobe  black ;  a  black  axil- 
lary spot,  opercle  faintly  blotched.  Body  oval,  much  compressed,  with 
tlie  axis  nearly  midway  between  the  back  and  belly;  profile  very  con- 
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Tex.  Month  very  small,  oblique,  the  maxiUary  scarcely  reaching  the 
middle  of  the  orbit.  Head  small,  short,  aboat  as  deep  as  long.  Eye 
large,  as  long  as  snout,  3^  in  head.  Gill-rakers  shortish,  rather  strong, 
20  below  arch;  anal  spines  small,  the  second  longest;  upper  lobe  of  the 
caudal  falcate,  more  than  a  third  longer  than  the  lower.  Lateral  scutes 
numerous,  very  strong.  Teeth  rather  strong,  in  one  series  in  each  jaw; 
teeth  on  tongue  few  or  none;  those  on  vomer  and  palatines  minute, 
deciduous;  scales  small;  cheeks  naked,  breast  scaly;  lateral  line  strongly 
arched,  the  arch  about  one-third  the  straight  portion ;  scaly  sheaths  of 
dorsal  and  anal  very  high,  extending  the  whole  length  of  fin.  Pectoral 
falcate  longer  than  head,  reaching  anal.  Head  4^;  depth  2^,  D. 
VII-I,  28;  A.  II-I,  25;  Lat.  1.  (scutes)  about  50.  West  Indies  north- 
ward; not  common. 

(Holbrook,  Ichth.  S.  C.  I860,  94 :  Caranx  amhlyrhynchus  Gnnther,  ii,  441,  pt.  not 
of  C.  <&  v.:  Carangopa  falcaius  Gill,  Proc.  Acad.  Nat  Scl.  Phila.  1862,  431.) 

aa,  Toeth  aneqaal ;  lower  jaw  with  small  canines.    (Caran^ua  *  Grd.) 

690.  €.  fallax  C.  &  V. 

Bluish,  sides  golden  or  silvery,  a  very  small,  black  opercular  spot. 
Form  of  C  hippus,  but  the  profile  not  so  strongly  arched.  Teeth  as  in 
C,  kippus.  Breast  entirely  scaly ;  anterior  part  of  soft  dorsal  fin  black; 
no  spot  on  the  pectorals.  Scutes  present  on  whole  of  straight  part  of 
lateral  line;  arched  part  of  lateral  line  If  in  straight  part;  an  abrupt 
angle  at  Junction  of  the  two  parts.  Pectoral  shorter  than  head,  max- 
illary  reaching  posterior  edge  of  pupil ;  cheek  and  upper  parts  of  opercles 
scaly;  scaly  sheaths  of  fins  little  developed.  Head  3f ;  depth  2 J.  D. 
VIII-I,  22;  A.  II-I,  16;  Lat.  1.  35  (scutes).  Warm  seas,  north  to  South 
Carolina ;  not  common. 

(Cav.  &  Val.  ix,  95 :  Caranx  hijppoa  Giinther,  ii,  449 :  Caranx  riehardi  Uolbr.  Iclith. 
8.  C.  1S60,  96.) 

691*  €•  bippus  (L.)  Giinther,^  CrevalU;  Harae  CrcvalU, 

Olivaceous  above ;  sides  and  below  silvery  or  golden ;  a  distinct  black 
blotch  on  opercle  and  one  on  lower  rays  of  pectorals,  the  latter  some- 
times wanting ;  axil  of  pectoral  dusky ;  anterior  edge  of  dorsals  black ; 
upper  edge  of  caudal  peduncle  dusky.  Body  oblong,  the  anterior  pro- 
file very  strongly  arched.  Head  large  and  deep.  Mouth  large,  low,  and 
nearly  horizontal  below  axis  of  body ;  lower  jaw  included ;  maxillary 
extending  to  nearly  opposite  posterior  border  of  eye.    Teeth  in  upper 

*  Girard,  U.  8.  Muz.  Boand.  Surv.  Ichth.  1829, 23;  typCiSoam^eroaraityMBloch;  name 
a  modification  of  Caranx. 
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jaw  in  a  broad  villiform  band ;  an  outer  series  of  large,  wide-set,  coni- 
cal teeth;  teeth  of  lower  jaw  in  one  row,  a  distinct  canine  on  each  side 
of  symphysis;  villiform  teetli  on  vomer,  palatines,  pterygoids,  and 
tongue.  Lateral  line  with  a  wide  arch,  its  length  f  that  of  straight 
part;  plates  not  coveHng  all  of  straight  part.  Dorsal  spines  short, 
rather  stout;  procumbent  spine  obsolete.  Gill-rakers  stout,  not  very 
long,  15  below  angle.  Occipital  keel  sharp.  Eye  not  very  large, 
longer  than  snout,  4  in  head.  Pectoral  falcate,  longer  than  head. 
Breast  naked,  with  a  small  patch  of  scales  in  front  of  ventrals  only. 
Caudal  lobes  equal.  Head  3^;  de^th  2^;  Lat.  1.  (scutes)  about  30. 
D.  VIII-I,  20;  A.  II-1, 17.  Cape  Cod  to  West  Indies;  common  south- 
ward. 

(Soomher  hippos  L.  Syst.  Nat:  Carangua  hippos  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1882, 
433 :  Caranx  defensor  Holbrook,  Ichth.  S.  C.  I860,  87  :  Caranx  caninus  Giinther,  Trans. 
Zool.  Soc.  Lond.  1866,  432:  Scomber  carangus  Bloch,  taf.  340:  Scomber  chrysos  MitehiU,^ 
Trans.  Lif.  and  Phil.  Soc.  N.  Y.  i,  424:  Carangus  cJirysos  Gill,  Proc.  Acad.  Nat.  Sci. 
Pbila.  1862,  434 :  Caravgtts  esculcntus  Grd.  U.  S.  Mez.  Boaud.  Surv.  Ichth.  23 :  Cmranx 
carangus  Giiuther,  ii,  448.) 

999.~BI.I:PHAB0S  Cnvier. 

Cobbler-fishes, 

{GaUus  Lac^pMe,  preoccupied :  ScyriSy  Hynnis  and  Gallichthys  Cav.  &.  Val. :  Blepha- 

richihys  Gill.) 

(Cnvier,  R^gue  Anim.  ii,  1817:  type  Zeus  dliaris  Bloch.) 

Body  rhomboid,  deep,  strongly  compressed,  more  or  less  completely 
covered  with  minute  embedded  scales,  sometimes  apparently  naked; 
those  on  the  straight  portion  of  the  lateral  line  enlarged,  bony  and 
spinous,  as  in  CaranXj  but  less  developed.  Mouth  moderate,  with 
bands  of  villiform  teeth  on  jaws,  vomer,  palatines,  and  tongue.  First 
dorsal  fin  little  developed,  the  spines  short  and  rudimentary,  mostly 
disappearing  with  age;  soft  dorsal  and  anal  similar  to  each  other;  the 
first  five  or  six  rays  of  each  fin  elongate  and  filiform  in  the  young,  be- 
coming shorter  with  age;  ventral  fins  elongate  in  young;  on  finlets. 
Caudal  peduncle  narrow;  the  caudal  widely  forked.  Gillrakers  mod- 
erate, stout.  This  genus  is  not  essentially  different  from  Caranx. 
Warm  seas*    {/^Xe^apot;^  cilium.) 

692.  B.  crinitus  (Akerly)  Dekay. 

Bluish  above,  golden  yellow  below;  a  dark  blotch  on  opercle;  a 
black  spot  on  orbit  above;  a  black  blotch  on  dorsal  and  anal  in  front. 
Body  oval,  much  compressed,  highest  at  the  elevated  ba^es  of  dorsal 
and  anal  fins.    Preorbital  very  deep.    Mouth  nearly  horizontal  in  the 
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adult,  very  oblique  in  the  young.  First  rays  of  dorsal  and  anal  flla- 
mentou8y  exceedingly  long,  becoming  shorter  with  age.  Lateral  lino 
with  a  wide  arch,  the  curved  portion  about  equal  to  straight.  Scaly 
sheath  of  fins  little  developed.  Scutes  become  stronger  and  blunter 
with  age.  Yentrals  broad.  Occipital  keel  sharp.  Pectorals  long  and 
falcate,  longer  than  head.  Head  3 J  in  length;  depth  IJ  to  2.  D.  VI-I, 
19;  A.  II-I,  IG.  Scutes  12.  Cape  Cod  to  South  America;  not  very 
abundant  northwards. 

(Zeus  crinitus  Akcrly,  Amcr.  Jour.  Sci.  xi,  144;  Dek.  N.  Y.  Faana,  Fish.  123:  Caranz 
•K/orGUutber,  ii,  454.) 

993.-SEI.ENE  Loc^pMe. 

Moon  fishes. 

(Atgifrio8U8'Lskc6'phdo:  Vomer  CnvieT,) 

r 

(Lacdp^de,  Mist.  Nat.  Poiss.  iv,  560,  1803:  type  Selene  argeniea  Lac.) 

Body  very  closely  compressed  and  much  elevated,  the  profile  very 
oblique  or  nearly  vertical ;  edges  of  body  everywhere  trenchant,  especially 
anteriorly.  Head  short  and  very  deep,  the  opercle  very  short,  and  the 
preorbital  extremely  deep;  an  abrupt  angle  at  the  occipital  region. 
Month  rather  small;  premaxillaries  protractile,  fitting  into  a  notch 
between  the  bases  of  the  maxillaries;  maxillaries  broad,  each  with  a 
8Ui>plemeutal  bone.  Tongue  narrow,  free.  Teeth  minute,  on  jaws, 
tongue,  vomer,  and  palatines.  Gill-rakers  long  and  slender.  Spines  of 
fins  usually  weak,  more  or  less  filamentous  in  the  young;  free  anal 
spines  immovable,  sometimes  obsolete  in  the  adult.  Soft  fins  falcate 
or  not.  !^ofinlets.  Head  naked.  Scales  minute.  Lateralliue  unarmed. 
Coloration  silvery.    (rrrAiyviy,  the  moon.) 

a.  Soft  dorsal  and  anal  witU  tho  anterior  rays  mnch  produced  in  the  adult.    {Selene,) 
693«  S«  vomer  (L.)  LUtkcn. — Moon-fish)  Look  Doitm;  Horse-head. 

Bluish  above,  sides  and  below  silvery  with  golden  reflections ;  ante- 
rior edge  of  soft  dorsal  black ;  axil  dusky.  Diameter  of  eye,  length  of 
opercle,  and  distance  from  eye  to  profile  about  equal ;  eye  2  in  maxillary, 
2J  in  preorbital ;  mandibles  very  deep,  the  dentary  bones  thin,  approxi- 
mate; one  or  two  of  the/iorsal  spines  greatly  elongate  and  filamentous 
in  the  young,  short  in  the  adult ;  ventrals  variable  in  length,  usually 
about  as  long  as  the  eye  ir  the  adult,  variously  elongate  in  partly  grown 
specimens.  Head  3  in  length;  long  dorsal  rays  2;  pectoral  2|;  long 
anal  rays  2§;  depth  IJ.  D.  Yll-I,  22;  A.  II-I,  20.  Warm  seas; 
rather  common  southward,  north  to  Long  Island,  and  Lower  California. 

{Zeu§  vomer  ti'mn.  Syst.  Nat.:  Zeus  capillaris  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  T. 


440     COXTR3Un058  TO  XORTa   AMERICAS  ICHTIITOLOGT — IT. 


U915,  3f33:   Aryyrionu  r^mer  GOntber,   u,  458:  Sdam  mrfemim  LM^pMe,   ir,  SS^. 

Ar$9rt'%0^u»paeifUMM  Lockington,  Pioc  C«L  Acad,  Nat.  ScL  lg76 :  fieiqigfy  tea  (adult) 

and  ArffrimMM  turner  (partlj  grown)  of  most  reeent  writeta.    L&tken,  Sptrfia  Aflantica, 

UCsO,  547.  in  which  memoir  the  stages  of  growth  of  this  and  other  species  are  ftlly 
described.) 

mtL  All  the  fins  rerj  low,  none  of  the  rays  prodnced  <»  filamentoos  in  the  adnlt.    (  Fo- 
il^* CttTier.) 

•94.  n.  seUpiSMia  (Hiieh.)  UMu^u.—Hme  FiO. 

Greeniifh  abore,  below  golden  or  silrery.  Young  with  a  black  blotdh 
at  origin  of  straight  part  of  lateral  line.  Body  oblong,  rhombic,  less 
elevated  than  in  the  other  species ;  profile  anteriorly  nearly  vertical, 
highest  above  the  eye,  snoat  somewhat  protmding,  belly  most  arched 
in  the  young;  month  obliqac;  maxillary  reaching  vertical  from  front  of 
orbit.  Ventral  fins  minute;  dorsal  and  anal  very  low,  especially  in  the 
adnlt,  the  long  rays  disapiiearing  very  early ;  pectorals  falcate,  abont  as 
long  as  head.  Hea<l  3^  in  length;  depth  1|.  D.  YUI~I,  21;  A.  U-I, 
17.  Tropical  America,  north  to  Cape  Cod ;  not  very  conunon  on  onr 
coasts. 

{ZeuM  9etapinnit  Mitch.  Trans.  Lit.  Sl  Phil.  Soc.  X.  T.  1H15,  384 :  Argyreionu  wetipim- 
%U  GUDtb(;r,  ii,  450 :  Vomer  hrowni  Cu  v.  &,  Val.  ix,  189 :  Vowier  hraumi  Dekay,  New  York 
Fanna,  Fi«li.  VZ7 ;  Liitken^  Spolia  Atlaatica,  H^O,  543 :  Vomer  cmritu  Cope,  Proc  Acad. 
Nat.  Sci.  Phila.  1870,  119:  Jrf7^reio9««  usistoctifaitM  Batchelder.) 

324.— CHI.0B0SC01IIBRIJS  Girard. 
{Micropteryx  Agassi z,  preoccupied. ) 

(Girarcl,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  1C8:  tyjye  Seriola  cotmopoUta  Cvly,  d:.yaL 
=  Scomber  chrff9uru$  L.) 

Body  oblong  ovate,  closely  compressed,  but  not  elevated ;  the  abdomen 
prominent  anteriorly,  its  curve  being  much  greater  than  the  curve  of  the 
back.  Occiput  and  thoracic  region  trenchant.  Caudal  peduncle  ver^** 
narrow,  the  fin  widely  forked.  Scales  small,  smooth.  Lateral  line  arched 
in  front,  unarmed.  Head  nearly  naked.  Preorbital  low.  Mouth  rather 
Small,  oblique,  lower  jaw  scarcely  projecting;  upper  jaw  protractile; 
maxillary  broad,  emarginate  behind,  with  a  large  supplemental  bone. 
Jaws,  vomer,  and  palatines  with  feeble  teeth,  mostly  in  single  series. 
First  dorsal  of  feeble  spines,  connected  by  membrane;  second  dorsal 
and  anal  long  and  low,  similar,  much  longer  than  the  short  abdomen. 
TSo  finlets.  Anal  spines  strong.  Ventrals  small;  pectorals  falcate. 
Gill-rakers  long.    {yXwpo<:^  green ;  cxoiif^poq^  mackerel.) 

*Cuvier,  R^gae  Anim.  ii,  1817:  typo  Vomer  hrovDui  Cuv.  =.Zeiu  setipinnis  MitchiU: 
(Latin  vomer,  a  plowshare.) 
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69ft.  €•  chrysnras  (L-)  Oill. 
Greenish  above,  sides   and  below  golden;  caudal  pedancle  dusky 

above;  dark  opercular  and  axillary  spots;  inside  of  month  black.  Head 
rather  deeper  than  long;  opercles  very  short;  snout  short.  Mouth  very 
oblique;  maxillary  reaching  anterior  margin  of  eye;  eye  very  large, 
longer  than  snout,  about  3  in  head.  Caudal  peduncle  longer  than 
deep,  its  diameter  less  than  that  of  the  eye;  ventrals  very  small,  fitting 
into  a  groove  in  which  the  vent  is  situated;  pectorals  long,  falcate,  one- 
third  the  length.  Head  3f  in  length;  depth  2J.  D.  VIII— I,  26;  A. 
II— I,  26.  Cape  Cod  to  Lower  California  and  India;  common  on  our 
South  Atlantic  coast. 

(Scomber  chrifsurus  Linn.  Syst.  Nat.:  Microptenjx  chrnfsurus  Giinther,  ii,  460:  Seriola 
co9mopolita  Cuv.  <&  Val.  ix,  219:  Seriola  ohloria  Holbrook,  Ichth.  S.  C.  1860,  79:  Chlor- 
OfconUn-HS  cariblasus  Grd.  Ichth.  U.  S.  Mex.  Boand.  Surv.21.) 

395.— TRACHFNOTIJS  Lac6pdde. 

Pampano8, 

(Bothroloffmus  Holbrook:  Doliodon  Girard.) 
(Lac^p^e,  Hist.  Nat.  Poiss.  ii,  1800:  tyjie  Chcetodon  jlowiUB  Bloch.) 

Body  compressed,  moderately  elevated,  the  general  outline  ovate. 
Caudal  peduncle  short  and  rather  slender.  Abdomen  not  trenchant, 
shorter  than  the  anal  fin.  Head  moderately  compressed,  very  blunt,  the 
snout  abruptly  truncate.  Mouth  nearly  horizontal,  the  maxillary  reach- 
ing the  middle  of  the  eye;  premaxillaries  protractile;  maxillary  with- 
out distinct  supplemental  bone.  Jaws,  vomer,  and  palatines  with  bands 
of  villiform  teeth,  which  are  deciduous  with  age.  Preopercle  entire  in 
the  adult.  Gill-rakers  short.  Gill-membranes  considerably  united. 
Spinous  dorsal  represented  by  six  rather  low  spines,  which  are  con- 
nected by  membrane  in  the  young  and  are  free  in  the  adult.  In  old 
specimens  the  spines  appear  small  on  account  of  encroachments  of  the 
fiesh,  and  ultimately  often  disappear.  Second  dorsal  long,  €j[evated  in 
front;  anal  opposite  to  it  and  similar  in  form  and  size;  two  stout,  nearly 
free  spines  in  front  of  anal,  and  one  connected  with  the  fin,  these  often  dis- 
appearing with  age.  Scales  small,  smooth.  Lateral  line  unarmed,  little 
arched;  no  caudal  keel.  "When  extremely  young  the  preoperculum  is 
armed  at  the  angle  with  three  large  spines,  and  smaller  ones  above  and 
below.  The  spinous  dorsal  is  developed  as  a  perfect  fin,  and  teeth  are  pres- 
ent on  the  jaws  and  palatine  arch.  In  this  stage  the  species  has  never 
been  desciibed  by  previous  naturalists,  and  consequently  has  received  no 
name,  as  tide  corresponding  stage  of  Naticrates  (Nanclerus)  has.    At  an 
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early  period  tbe  preopercalar  spines  are  absorbed  into  the  substance  of 
the  preoperculuin  and  disappear.  The  spinous  dorsal  and  the  teeth  are 
still  retained.  In  this  condition  it  remains  for  some  time,  '^he  spinous 
dorsal,  however,  gradually  losing  its  relative  size,  while  the  soft  vertical 
fins  increase.  In  this  stage  the  species  belongs  to  the  genus  Doliodon 
of  Girard.  At  a  later  period  the  membrane  connecting  the  dorsal  spines 
has  become  obsolete,  and  the  species  then  represents  the  genus  Traohy- 
notuSj  as  understood  by  Cuvier  and  Valenciennes,  and  others.  Finally, 
in  old  age,  the  teeth  of  the  jaws,  palate,  and  pharyngeal  bones  have  fallen 
out,  and  the  lobes  of  the  dorsal,  anal^  and  caudal  fins  attained  their 
greatest  extension  and  become  pointed.  This  final  stage  has  been  made 
known  by  Holbrook  under  the  new  generic  name  of  Bothrolcemus^  (Gill, 
Proc.  Acad.  l!^at.  Sci.  Phila.  1862,  440).  The  pseudobranchisa  also  dis- 
appear in  old  specimens,  l^he  species  of  Traehynotua  are  among  those 
most  highly  valued  as  food-fishes.    (Tpax6<;j  rough;  vQtozj  back.) 

a.  Bedy  witliont  dark  bands. 

b.  Vortical  fius  witliont  black. 

606*  T*  carolinns  (L.)  GilL — Common  Pompano. 

Uniform  bluish  above,  sides  silvery,  golden  in  the  adult,  without 
bauds ;  fins  plain  silvery  or  dusky.  Body  oblong  ovate,  elevated,  pro- 
file forming  a  gentle  curve  from  the  middle  of  the  back  to  the  snout, 
where  it  descends  abruptly.  Dorsal  and  anal  falcate,  their  lobes  reach- 
ing when  depressed  nearly  to  the  middle  of  the  fin ;  pectoral  reaching  to 
opposite  the  vent.  Gill-rakers  short,  slender  in  the  young,  becoming 
thick  in  the  adult.  Head  4;  depth  2^.  D.  VI-I,  25;  A.  II— I,  23.  L. 
18  inches.  West  Indies,  north  to  Cape  Cod;  the  most  valued  food-fish 
of  our  southern  waters. 

(Gastcrosteus  carolmns  Linn.  Syst.  Nat.:  Trachifnotus  pampanm  GUnthor,  ii,  484; 
BothroUBmue  pampanu8  Holbrook,  Ichth.  8.  C.  1860,  81.) 

bb.  Vertical  fins  largely  black. 

097.  T.  ovatus  (L.)  Gthr. 

Bluish,  sides  sifvery ;  lobes  of  the  dorsal  and  anal  more  or  less  black. 
Body  comparatively  deep.  Head  about  4.  Depth  IJ  to  2.  D.  VI-I, 
19 ;  A.  II — 1, 18.  In  all  warm  seas ;  north  to  Virginia  on  our  AUantio 
coast. 

{CrosterosfeM ovatus  L.  Syst.  Nat.;  GQnther,  ii,  481.) 

69§.  T.  fforeensis  C.  <&  V. 

Dorsal,  anal,  and  caudal  lobes  black.  Snout  obliquely  truncated; 
maxillary  reaching  to  billow  the  centre  of  the  eye;  anterior  rays  of  dor- 
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sal  and  anal  extending  beyond  the  middle  of  the  fins  when  depressed. 
Head  ^  in  total  length;  depth,  2|;  caudal  lobes  4.  D.  VI— I,  20;  A. 
II-1, 17.  Florida  to  Africa.  {Gunther.)  Kot  evidently  different  from 
the  preceding. 

(Cuv.  &.  Val.  viii,  419 ;  GUatber,  ii,  483.) 
aa.  Body  with  vertical  dark  bands. 

699^  T.  frlaaciis  Cuv.  Sl  Val. 

Bluish,  sides  golden,  with  four  narrow  blackish  vertical  bands,  the 
first  under  the  first  dorsal  spine,  the  second  under  the  fifth,  the  others 
under  the  soft  dorsal.  Dorsal  and  anal  fins  falcate,  much  elevated  ante- 
riorly, reaching  beyond  base  of  caudal ;  caudal  lobes  elongate.  Head 
33;  depth  2.  D.  VI-1,  19;  A.  II-1, 18.  Pyloric  cceca  13.  Tropical 
aeas,  north  to  Virginia  and  Lower  California^ 

(Cuv.  &  Val.  viii,  400;  GUuther,  ii,.483;  Holbrook,  Ichth.  S.  C.  192.) 

396.— NAU€ RATES  Rafiuesque. 

Pilot'fishes. 

(iVauoIertM  Cuvier ;  youug.) 

(Bafinesquo,  Caratteri  di  Alcuni  Nuovi  Greneri,  &,c.,  1810, 44:  type  NaucratcB  oonduotor 

Raf.  =  Gasteraaieus  doctor  L.) 

This  genus  differs  from  Seriola  only  in  the  reduction  of  the  spinous 
dorsal  to  a  few  (4  or  5)  low,  unconnected  spines.  The  young  (Kauclervs 
Cuv.)  have  the  spines  of  the  dorsals  connected  by  membrane,  and  a  more 
or  less  distinct  strong  spine  at  the  angle  of  the  operculum.  A  single 
species,  in  the  open  seas,  (vayz^dnjc,  ruler  of  the  ships,  i,  e.  holding  ships 
fast — a  name  applied  by  the  ancients  to  Echeneis  and  other  fishes.) 

TOO*  Na  doctor  (Linn.)  Raf. — Piloi-fiah;  Romero. 

Bluish,  with  five  to  seven  dark  vertical  bars.  Body  rather  elongate, 
little  compressed.  Snout  rather  blunt.  Mouth  terminal,  oblique,  small ; 
maxillary  scarcely  reaching  orbit.  Caudal  keel  large,  fleshy;  pectorals 
short  and  broad;  ventrals  rather  large.  Head  4  in  leugth;  depth  4. 
D. TV — I,  2G ;  A.  II — 1, 10,  In  all  warm  seas ;  occasional  on  our  Atlantic 
coast. 

(Gasterosieue  ductor  Linn.  Syst.  Nat. :  Naucrates  noveboraoensU  Cuv.  d^  Val.  viii,  325, 
GUuther,  ii,  374.) 
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99T.— 8GBIOLA  Cnvier. 
Amber-fishes. 

(Halatraohu  Gill.) 
(Cnvier,  R^gne  Anim.  ed.  2,  il,  1829:  type  Caranx  duwterili  Risso.) 

Body  oblong,  moderately  compressed,  not  elevated.  Occipnt  and  breast 
not  trenchant.  Head  usually  more  or  less  conical,  not  very  blont. 
Mouth  comparatively  large,  with  broad  bands  of  villiform  teeth  on  both 
jaws,  tongue,  vomer,  and  palatines;  a  broad,  strong,  supplemental  maxil- 
illary  bone;  premaxillaries  protractile.  Scales  small.  Lateral  line 
scarcely  arched,  forming  a  keel  on  the  caudal  peduncle,  not  armed  with 
bony  plates.  Sides  of  head  with  scales.  First  dorsal  with  about  seven 
low  spines,  connected  by  membrane ;  second  dorsal  very  long,  elevated 
in  front ;  anal  similar  to  the  soft  dorsal  but  not  nearly  so  long,  shorter 
than  the  abdomen,  preceded  by  two  very  small  itee  spines,  which  dis- 
appear in  old  fishes;  no  finlets;  ventral  fins  very  long;  pectorals  short 
and  broad.  Gill-rakers  moderate.  Species  of  moderate  or  large  size, 
often  gracefully  colored;  most  of  them  valued  as  food-fishes.  This 
genus  should  probably  be  united  to  Nancrates,  {Seriola^  the  Italian 
name  of  8.  dumerili.) 

yOl.  (S«  lalandi  Cav.  &  yal.--Tcllow'tail. 

Bright  steel-blue  above,  sides  dull  silvery,  ah  irregular  yellowish 
lateral  band;  fins  dusky  yellowish  green;  caudal  dull  yellow.  Body 
regularly  fusiform,  somewhat  compressed,  tapering  to  the  sharp  snout 
and  slender  caudal  peduncle.  Maxillary  reaching  front  of  pupil.  Mouth 
not  very  large.  Gill-rakers  long  and  stron  g.  Head  naked,  except  on 
the  cheeks.  Fins  scaleless.  Caudal  keel  moderate ;  caudal  lobes  nearly 
equal.  Spines  of  moderate  development,  the  free  anal  spines  disapi>ear- 
ing  with  age.  Pectorals  shorter  than  ventrals,  which  are  half  length  of 
head;  longest  dorsal  ray  f  height  of  body.  Pyloric  c(eca  very  numer- 
ous. Head  4;  depth  4.  D.  V  to  VII-1, 35 ;  A.  II-1, 21.  L.  3  feet.  In 
most  warm  seas;  abundant  in  summer  about  the  Santa  Barbara  Islands; 
also  occasional  on  the  South  Atlantic  coast.    An  excellent  food-fish. 

(Cav.  <&Val.  ix,  208,  1833;  GUnther,  ii,  463:  Seriola  aureovittata  Schlegel,  Faim. 
Japan.    Poiss.  115,  pi.  62.) 

70*2.  S.  rl voliani%  Cuv.  &  Val. — Rock  Salmon, 

(3olor  uniform ;  an  oblique  black  baud  from  the  nape  through  the  eye 
to  the  preorbltal.  Snout  conical,  1^  times  the  diameter  of  the  eye.  Max- 
illary not  reaching  the  vertical  from  ceutre  of  pupil.    Back,  neck,  and 
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abdomen  slightly  compressed.  Yentrals  reaching  vent;  soft  dorsal 
falcate,  its  height  6  in  length.  Scales  small.  Depth  3^;  head  4.  D. 
VII,  I,  29;  A.  II,  I,  21 ;  Lat.  1.  about  131.  {O anther.)  Coast  of  Brazil 
to  Florida, 

(Cnv.  &,  Val.  ix,  207 :  Seriola  honariensisGiinfheT,  ii,  4d4:  Serhla  bonariensis  Goodo  d^ 
Bean,  Proc.  U.  8.  Nat.  Mii8.i4, 1879,  129:  1  Seriola  bond*'  Cuv.  &  VaLix,  209:  LUtken, 
Spolia  Atlantica,  1880,  003:  Senola  falcata  GUnthAr,  ii,  4(54.) 

y08.  8.  steamsii  Goode  &  Bean. 

Color  bluish  above,  whitish  beneath,  a  band  of  greenish  yellow  as 
wide  as  the  eye  extending  from  the  preoi)ercle  to  the  extremity  of  the 
tail;  fins  greenish;  traces  of  bands  on  theopercle.  Body  subfusiform, 
highest  at  origin  of  second  dorsal,  thence  tapering  evenly  to  snout  and 
tail.  Caudal  peduncle  somewhat  depressed,  with  lateral  carinee  and 
strong  transverse  grooves  above  and  below;  maxillary  reaching  vertical 
from  middle  of  orbit.  Teeth  villiform  in  jaws,  on  vomer,  palatines,  and 
in  one  median  and  two  lateral  series  on  tongue.  Scales  small  on  the 
cheeks,  none  on  limb  of  preopercle  or  the  remainder  of  the  head.  Hea4 
3J  in  length;  depth  ^.  EyeGJin  head.  D.  VII-I,  36;  A.  II-I,  19. 
(Groode  dt  Bean.)    Gulf  of  Mexico,  north  to  Pensacola. 

(Goode  <&  Bean,  U.  S.  Nat.  Mhs.  1879,  4a} 
T04«  S.  zonata  (Mitch.)  C.  &  Y.— Rudder  Fish, 

Bluish  above,  white  below;  sides  with  about  6  broad  black  bars, 
the  forming  three  large  blotches  on  the  dorsal  and  two  on  the  anal; 
the  bars  growing  faint  or  disappearing  with  age;  an  oblique  dark 
band  from  the  spinous  dorsal  to  the  eye,  the  space  above  this  olivaceous; 
spinous  dorsal  black;  vehtrals  mostly  black.  Head  longer  than  deep; 
profile  descending  in  a  gentle  curve ;  top  of  head  to  base  of  dorsal  fin 
compressed.  Mouth  nearly  horizontal ;  maxillary  reaching  to  below  the 
middle  of  orbit.  Pectorals  small,  rounded,  as  long  afi  the  eye  and  snout ; 
ventrals  two-thirds  length  of  head.  Vent  behind  middle  of  body. 
Head  3J  in  length ;  depth,  3J.  D.  VII-I,  38 ;  A.  II-I,  21.  L.  30  inches. 
Cape  Cod  to  Florida;  rather  common. 

{Scomber  zonatue  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  T.  1615,  427;  GUnther,  ii,  405: 
Seriola  caroUnensis  Holb.  Ichth.  S.  C.  1800, 72 ;  from  South  Carolina,  wants  the  vertical 
bands,  but  is  not  otherwise  obviously  different ;  this  is  doubtless  due  to  increased 
age,  as  Holbrookes  type  was  over  two  feet  in  length.) 

7  J5.  S.  fasciata  (Bloch)  Cr.v.  &  Val. 

Greenish  above,  yellow  below ;  body  with  sixteen  narrow  and  some- 
what irregular  brown  cross-bands,  arranged  in  pairs ;  those  between 

^^^—^■1  ■■     ■■!■■■■  .-  —       I  -i-»..  ■■—    ■  ^^^■  ,  ,1.  ■  ■  ^ 

*  Body  deeper,  eye  larger,  spines  stouter,  and  caudal  broader  than  in  S.  dumerili, 
D.  VIl-I,  31 ;  A.  II-I,  20.  Silvery  with  a  brown  temporal  band.  South  Carolina. 
(Cw.  4-  Val.) 
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the  soft  dorsal  and  anal  extend  on  those  fins,  forming  five  blotches  on 
the  former  and  three  on  the  latter ;  a  blackish  baud  between  the  eyes ; 
vontrals  black.  Head  short,  deeper  than  long ;  profile  convex.  Dorsal 
and  anal  fins  not  elevated.  D.  Vil-I,  30;  A.  II,  20.  {Cuv.  d  Val.) 
Coast  of  Soath  Carolina. 

(Scomber  fasdatus  Blocb.  Iclith.  taf.  341;  Gttnther,  ii,  464;  Cnv.  &  Val.  Ix,  211: 
ZonickihyB*  foBdatM  SwainsoD,  Class.  Fish.  1839,  248.) 

33§.— EliAGATIS  BenneU. 

YelUno  Taih. 

(8erioli6kthy8  Bleeker:  Dfoophw  Poey. ) 

(Bennett,  Narrative  of  a  whaling  voyage,  11,  283,  1840:  type  Seriola  MpinnuUUa,  Qiioy 
&,  Gaimard.) 

Second  dorsal  and  anal  long,  each  with  one  detached  finlet  composed 
of  two  rays.    Otherwise  as  in  Seriola^    (iJA^btany,  a  spindle.) 

700.  E«  pinmilatiis  Poey. 

Bluish,  with  two  longitudinal  bluish  bands,  yellowish  below.  Body 
fusiform,  very  elongate.  Cheeks  scaly.  Maxillary  reaching  a  little  be- 
yond nostrils.  Eyes  7J  in  head.  Caudal  keel  feeble ;  caudal  lobes  very 
long.  Pectorals  pointed,  half  as  long  as  head .  Fins  not  scaly.  Two  rays 
connected  by  membrane  in  each  finlet.  Head  4|;  depth  6  J.  D.  VI-I, 
26-11;  A.  II-I,  17-11.  L.  2J  feet.  (Poey.)  West  Indies,  north  to 
Florida;  rare. 

(Seriola  pinnulata  Poey,  Memorias,  ii,  233,  1859.) 

339.— S€OniBROIDES>Jiac<$pMe. 

Leather-jcickets. 

(Lac<$p6^e,  Hist.  Nat.  Poiss.  iii,  52,  1802 :  type  Soomheroides  noeli  Lac.*) 

Body  compressed,  oblong  or  lanceolate.  Caudal  peduncle  slender, 
not  keeled.  Head  short,  compressed,  acute.  Oe<5ipital  keel  sharp. 
Mouth  rather  large,  with  small  sharp  teeth  in  bands  on  jaws,  tongue, 
vomer,  and  palatines,  and  sometimes  on  the  pterygoids.  Jaws  about 
equal,  the  upper  not  protractile ;  maxillary  very  narrow,  without  dis- 
tinct supplemental  bone.  Gill-rakers  rather  long.  Scales  small  in  onr 
species,  linear,  and  extremely  narrow,  embedded  in  the  skin  at  different 
angles.  Lateralline  unarmed.  Dorsal  spines  rather  strong,  3  to  7  in 
number,  nearly  free  in  the  adult;  second  dorsal  very  long,  its  posterior 
rays  pencillated  and  nearly  or  quite  disconnected,  forming  finlets;  anal 

*  The  genus  Zonichthys  SwaiDSon,  1.  o.,  based  on  this  species  is  characterized  by  the 
deep  head,  its  depth  at  the  occiput  being  greater  than  its  length.  (Zoroi,  zone ;  i]fivif 
fish.) 
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rather  longer  than  soft  dorsal,  macli  longer  than  the  abdomen,  its  last 
rays  forming  similat*  flnlets;  anal  spines  strong;  ventral  fins  depres- 
sible  in  a  groove;  pectoral  fins  very  short  Species  numerous  in  the 
tropical  seas.  The  American  species  belong  to  the  subgenus  or  genus 
Oligoplitesy  characterized  by  the  toothless  pterygoids  and  the  peculiar 
scales.  The  dorsal  spines  are  seven  in  Scombroides  proper  {Chorinemus 
Cuvier),  the  pterygoids  are  armed  with  teeth,  and  in  most  of  the  species 
the  scales  are  normally  developed.    {qrMfi^pot;^  mackerel;  e«uoc,  like.) 

a.  No  pterygoid  teetli;  scales  liuear,  embedded  (OUgoplites*  Gill.) 
707*  S.  occidentsilis  (Liun.)  J.  Sl  G. — Leather-jacket 

Bluish  above,  bright  silvery  below ;  fins  yellow.  Body  lanceolate, 
slender.  Eye  as  long  as  snout,  about  4  in  head;  opercles  short. 
Maxillary  reaching  beyond  middle  of  orbit.  Scales  very  long  and 
narrow,  embedded  in  the  skin,  placed  obliquely  at  angles  with  each 
other,  their  appearance  unlikeordinary  scales.  Fins  low;  pectoral  as 
long  as  eye  and  snout;  caudal  very  deeply  forked,  the  lobes  equal. 
Head  5  ici  length;  depth  4.  D.  V,  1,20;  A.  II— I,  20.  Both  coasts  ot 
Central  America^  and  West  Indies,  north  to  ITew  York  and  Lower  Cali- 
fornia; not  rare  southward. 

(Gaateroateus  occidentalia  Linn.  Syst.  Nat.:  Cliorinemits  oocidentalia  GUnther,  ii,  475; 
OligopliUa  oocidentalia  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  186J,  166.) 

Family  LXXVI.— POMATOMID^. 

( TJie  Blue-fishes.) 

Body  oblong,  compressed,  covered  with  rather  small  scales,  which 
are  weakly  ctenoid.  Caudal  peduncle  rather  stout.  Head  large,  com- 
pressed. Mouth  large,  oblique.  Premaxillaries  protractile.  Maxillary 
not  slipping  under  the  preorbital,  provided  with  a  large  supplemental 
bone;  lower  jaw  projecting;  bands  of  villiform  teeth  on  vomer  and  pal- 
atines, those  on  the  vomer  forming  a  triangular  patch;  jaws  each  with  a 
single  sferies  of  very  strong,  compressed,  unequal  teeth,  widely  set;  upx)er 
]aw  with  an  inner  series  of  small  depressed  teeth;  villiform  teeth  on  the 
base  of  the  tongue.  Occipital  keel  strong ;  free  edge  of  preox)ercle  pro- 
duced jind  serrated.  Gill-membranes  free  from  the  isthmus,  not  united. 
Branchiostegals  7 ;  gills  4,  a  slit  behind  the  fourth.  Pseudobranchis6 
large.  Oill-rakers  slender,  rather  few.  Opercle  ending  in  a  flat  point. 
Cheeks  and  opercles  scaly.    Lateral  line  present,  unarmed.    Dorsal 

*Gill.  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  166:  type  Oasteroeteua  occideniali$  L. 
{oXtyo^,  few;  onXiTTji^  armed.) 
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flns  2 J  the  anterior  of  about  8  weak,  low  spines,  connected  by  membrane 
and  depressible  in  a  groove ;  second  dorsal  long,  similar  to  the  elongate 
anal,  both  fins  being  densely  scaly ;  fin-rays  slender.  Two  very  small, 
free,  anal  spines,  sometimes  hidden  in  the  skin.  Yentrals  thoracic,  1, 5. 
Pectorals  rather  short.  Caudal  fin  forked,  the  lobes  broad.  Air-blad- 
der simple,  with  thin  walls.  Pyloric  coBca  very  numerous.  Vertebne 
10  +  14,  as  in  Carangidce.  A  single  species,  found  in  nearly  all  warm 
seas.  This  family  is  closely  related  to  the  Carangidce^  from  which  group 
it  is  an  ofishoot  toward  the  Percoids. 

(CarangidtBy  genus  Temnodon  GQntlier,  ii,  479-480.) 

930.— POmATOmiJS  Lac^p^de. 
Blue-fish. 

(Temnodon  Cuvier.) 

(Lac^pMo,  Hist.  Nat.  Poiss.  iv,436, 1802:  type  Pomatomus  skih  'Lac.=^(x€utcroBteu9iaU 
iatrixJu,) 

Characters  of  the  genus  included  above.  (rrcD/ia,  operculum ;  To/id^^ 
cutting ;  flrom  the  serrated  preopercle.) 

yO§.  p.  saltator  (L.)  Gill.— Dlue-fish;  Gnm-finh;  SUp-jack,. 

Bluish  or  greenish,  silvery  below ;  a  black  blotch  at  base  of  pectoral. 
Body  robust,  moderately  compressed ;  belly  compressed  to  a  bluntish 
edge.  Head  deep ;  top  of  head  and  a  ridge  on  each  side  above  the 
cheeks  naked.  Cheeks  much  longer  than  the  opercles.  Pectorals  placed 
rather  low,  their  length  a  little  more  than  half  that  of  the  head.  Head 
3 J ;  depth  4.  D.  VIII-1, 25 ;  A.  II-1, 20 ;  Lat.  1. 95.  L.  3  feet.  Atlantic 
and  Indian  Oceans;  of  late  years  very  abundant  on  our  Atlantic  coast; 
a  large,  voracious  fish,  extremely  destructive  to  other  fishes ;  valued  for 
food. 

(Peroa  saltatrix  L.  Syst.  Nat.  xi,  1760,  i,  293:  Gaaieroatcus  saltairix  L.  Syst.  Kat.  zii, 
1766:  Temnodon  aaltaior  Cuv.  &,  Val.  ix,  £25:  Temnodon  saUator  StorcT,  Hist.  Fish. 
Mass.  360:  Temnodon  saltator  Giintlier,  it,  479.) 

Family  LXXVI  (&).— NOMEID^. 

( The  Nomeids.) 

Scombroid  fishes  with  the  body  oblong,  more  or  less  compressed, 
covered  with  cycloid  scales  of  moderate  size.  Vertebrae  more  than 
10  +  14,  as  in  Scomhridcc  and  Stromateidcc.  Mouth  large  or  small, 
usually  with  minute  teeth ;  premaxillaries  protractile ;  maxillary  narrow. 
Gill- membranes  separate,  free  from  the  isthmus;  pseudobranchiae  large. 
TSo  tooth-like  processes  in  the  cesophagus.    Preopercle  entire,  or  crenu- 


77.    STROMATEIDJE.  449 

late.  Lateral  line  uDarmed.  Ventrals  thoracic,  1, 5,  sometimes  depress- 
ible  in  a  deep  groove  in  the  abdomen.  Dorsal  fins  separate ;  the  spines 
usually  feeble,  connected  by  membrane.  Soft  dorsal  long,  sometimes 
with  fiulets;  anal  fin  similar  to  soft  dorsal,  without  free  spines;  caudal 
peduncle  slender,  the  fin  widely  forked.  Pyloric  coeca  numerous.  Gen- 
era 5 ;  species  about  10.    Fishes  of  the  tropical  seas. 

(ScomhridWy  group  Nameina  Gttnther,  li,  387-392.) 

a.  Cleft  of  month  narrow ;  ventrals  received  in  a  deep  groove  in  the  abdomen. 

NOMEUSy  231. 

931.— NOIfHElJS  Cnvicr. 
(Cuvier,  K^gne  Anim.  1017:  type  Gohius  gronovii  Gmelin.) 

Body  oblong,  rather  compressed,  covered  with  rather  small  cycloid 
scales.  Head  fiattish  above;  occipital  crest  little  developed;  cleft  of 
the  mouth  narrow.  Teeth  small,  in  a  single  series  in  the  jaws;  teeth 
on  the  vomer  and  palatines.  Pseudobranchise  large.  First  dorsal  with 
10  or  11  spines ;  second  dorsal  and  anal  very  long,  similar  to  each  other, 
without  finlets ;  anal  fin  with  3  rather  strong  spines,  none  of  them  free ; 
candal  fin  not  deeply  forked ;  ventral  fins  long  and  broad,  attached  to 
the  belly  by'a  membrane,  depressible  in  a  deep  farrow  in  the  abdomen. 
Lateral  line  running  high.  Air-bladder  present.  Pyloric  cceca  very 
numerous.  Vertebn©  16  +  25.  Warm  seas,  (vo/istx?,  pastor;  early 
travellers  having  compared  the  fish  to  a  mullet,  herder  or  berger  in 
Dutch.) 

709.  N.  grronovii  (Gmel.)  Gthr. 

Brownish  above,  silvery  below,  the  sides  below  with  large  round 
brown  spots ;  ventrals  black,  with  silvery  edgings ;  anal  with  3  brown 
si>ot8.  Maxillary  reaching  to  below  the  front  of  the  eye;  ventrals 
reaching  front  of  anal,  pectorals  still  further.  D.  X-I,  20;  A.  Ill, 
26.  Tropical  parts  of  the  Atlantic  and  Indian  Oceans;  north  to 
Florida. 

(Gohius  granovii  Gmelin,  Syst.  Nat.  1788,  1205:  Nomcus  mauritii  Cuv.  &  Val.  ix,  243: 
GUnther,  ii,  387.) 

Family  LXXVII.— STROMATEIDiE. 

{The  Broad  Shiners.) 

Scombroid  fishes,  with  the  body  compressed  and  more  or  less  ele- 
vated, covered  with  small  or  minute  cycloid  scales.    Profile  anteriorly 
blunt  and  rounded.    Mouth  small.    Premaxillaries  protractile  or  not. 
Dentition  feeble ;  no  teeth  on  vomer  or  palatines ;  oesophagus  armed 
Bull.  ISat.  Mus.  No.  16 ^29 
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with  nameroiia  horny,  barbed  or  hooked  teetli.  Gills  4,  a  slit  behind 
the  fourth.  Gill-membranes  either  free  or  more  or  less  joined  to  the 
isthmus.  Gillrakers  rather  long.  Pseudobranchi&e  present.  Cheeks 
scaly.  Preopercle  entire  or  serrate.  Lateral  line  well  developed.  Dor- 
sal fin  single,  long,  with  the  spines  few  or  weak,  often  obsolete ;  anal  fin 
long,  similar  to  the  soft  dorsal,  usually  with  three  small  spines,  which 
are  often  depressible  in  a  fold  of  skin ;  ventrals  thoracic  or  jugular, 
normally  I,  5,  but  sometimes  reduced  or  altogether  wanting ;  caudal  fin 
lunate  or  forked.  Usually  no  air-bladder.  Pyloric  codca  commonly  nu- 
merous Vertebrae  more  than  10  + 14.  Genera  about  5;  si)ecics  25-30. 
Small  fishes,  found  in  most  warm  seas.  The  two  subfamilies,  both  repre- 
sented in  our  waters,  differ  widely  from  each  other  in  general  appear- 
ance, but  agree  in  the  singular  character  of  teeth  in  the  (esophagus. 

{SoombridcB  and  Carangidm,  pt.  Giinther,  ii,  397-404,  485.     Genera  Siromaieus,  Centre- 
lophus,  and  Pammelas,) 

*  Ventral  fins  minute  or  absent ;  opercular  bono3  entire ;  scales  minute ;  caudal  fin 
forked;  premaxillaries  not  protractile.    (Stromatein(P.) 
a.  Caudal  peduncle  not  keeled ;  gill-membranes  free  from  the  isthmus. 

Stuomateus,  232. 

••Ventral  fins  weU  developed;  V.  I,  5;  scales  moderate;  premaxillaries  protractile; 

caudal  lunate.    (Ccnirohjihince.) 

b.  Dorsal  spines  short  and  stout ;  preopercle,  interopercle,  and  subopercle  finely 

serrate LiRUS,  233. 

0 

932.— STBOmATEVS  Linnsaus. 

Harvest  Fishes. 

(^Peprilus  and  Rhombus  Cuvier:  Paronotus  Gill.) 
«(Artedi;  LinnsBus,  Syst.  Nat. :  type  Stromateus  fiatola  L.) 

Body  ovate  or  suborbicular,  strongly  compressed,  tapering  into  a 
slender  caudal  peduncle,  which  is  not  keeled  or  shielded.  Head  short, 
compressed,  the  profile  obtuse.  Mouth  small,  terminal,  the  jaws  sub- 
equal.  Premaxillaries  not  protractile.  Jaws  each  with  a  single  series 
of  weak  teeth.  Scales  very  small,  cycloid,  silvery,  loosely  inserted, 
extending  on  the  vertical  fins.  Opercular  bones  entire.  Gill-mem- 
branes separate,  free  from  the  isthmus;  gill-rakers  modenite.  Lateral 
line  continuous,  concurrent  with  the  back.  Dorsal  fin  long,  more  or 
less  elevated  in  front,  preceded  by  a  few  indistinct  spines — usually  one 
or  more  procumbent  spines  in  front  of  dorsal  and  anal,  each  of  these 
with  a  free  point  both  anteriorly  and  i)osteriorly ;  anal  fin  similar  to 
dorsal,  or  shorter,  usually  with  three  small  spines ;  ventral  fins  wanting 
in  the  adult,  a  rudiment  sometimes  visible  in  the  young;  a  single  small, 
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sharp  spine,  attached  to  the  pubic  bone,  often  occupying  the  place  of 
the  ventrals;  iiectorals  long  and  narrow.  Caudal  widely  forked.  Spe- 
cies numerous.  (<rT/>ai/ioT£oc,  an  ancient  name  of  some  brightly  colored 
fish  in  the  Bed  Sea;  from  ffTpwiia^  a  bedquilt.) 

a.  Ventral  fins  obsolote ;  pelvic  ^pine  present. 

h.  Dorsal  and  anal  fins  falcate,  tbeir  anterior  rays  mucli  longer  than  the  head ; 
body  suborbiculur.     {Rhomhua*  Lac6pede.) 

710.  S.  alepidotus  (L.)  J.  &  G,— Harvest  Ftsh, 

Greenish  above,  golden-yellow  below.  Body  snborbicular,  bounded 
by  even  curves.  Mouth  very  small,  oblique,  maxillary  reaching  front 
of  orbit.  Ko  pores  along  the  sides  of  the  back.  Pectorals  shorter  than 
head,  reaching  lialf  way  to  caudal ;  soft  dorsal  and  anal  tins  falcate,  the 
longest  rays  of  anal  nearly  half  length  of  body ;  caudal  lobes  eqnal 
Scales  thin  and  deciduons,  not  very  small.  Head  3;  depth  1^.  D.  45; 
A.  40;  Lat.  1.  about  00.  Vertebr®  15+15.  Cape  Cod  to  South  Amer- 
ica; commonest  southward. 

(Chcptodon  alepidotus  L.  Syst.  Nat. :  Stmioptyx  gardenii  Bl.  &  Schn.  1801,  494 :  Rhombus 
Jongipinnis  Cuv.  &  Val.  ix,  401 :  Stromatcus  gardenii  Gnnther,  ii,  399. ) 

bb.  Dorsal  and  anal  fins  not  falcate,  their  anterior  rays  shorter  than  the  head ;  form 
ovate. 
0.  No  series  of  large  pores  along  tbo  sides  of  the  back. 

Tll«  S«  slmllliniasi  Ayres. — California  Pompauo. 

Bluish  above,  brightly  silvery  below;  fins  punctulate;  anterior  lobes 
of  dorsal  and  anal  dusky-edged.  Body  ovate,  blunt  anteriorly,  with  a 
short,  slender  tail,  the  caudal  fin  widely  forked.  Mouth  very  small, 
terminal,  the  maxillary  extending  to  the  eye.  Teeth  very  feeble.  Gill- 
rakers  short,  slender,  less  than  half  diameter  of  eye. .  Eye  small.  One  or 
2  procumbent  spines  before  the  dorsal ;  longest  rays  of  dorsal  f  of  head ; 
pubic  spine  small ;  pectorals  longer  than  head ;  no  pores  along  base  of 
dorsal.  Spines  of  dorsal  and  anal  very  small  or  entirely  obsolete.  Scales 
small,  silvery,  deciduous.  Head  4 ;  depth  2. ,  D.  Ill,  4G;  A.III,  40.  L. 
10 inches.  Pacific  coast  of  United  States;  abundant  in  summer;  highly 
prized  as  a  food-fish. 

(Poronotus  similliimis  Ayres,  Proc.  Cnl.  Acad.  Nat.  Sci.  1800,  84.) 
cc.  A  scenes  of  large  poros  along  the  base  of  the  dorsal  fm.     (Poronotusi  Gill.) 
712«  8«  triacanthtts  Vec^.—Dollar-fmh;  Harvest-fish;  Butter-fish;  La  Fagtttc. 

Bluish  above,  below  silvery.     Body  oval,  much  compressed.    Dorsal 


•  Lac^pede,  Hist.  Nat.  Poiss.  ii,  321,  1800 :  typo  Chcetodon  alepidotus  L.  {po/iifio?, 
rhomb. ) 

tGill,  Cat.  Fish.  East  Coast  N.  Am.  18C1,  '.^  (not  characterized):  type  Stromatens 
triacanthus  Feck,    (;ro/'jo?,  poro;  vd>ro?,  back.) 
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and  ventral  outlines  about  equally  curved.  Snout  very  blunt,  rounded 
in  proiile.  Mouth  small,  the  maxillary  not  reaching  the  orbit.  Caudal 
l)eduncle  very  short;  anterior  rays  of  dorsal  and  anal  little  elevated. 
Lateral  line  high,  a  series  of  conspicuous  ]K)res  above  it  near  the  base 
of  the  dorsal.  Pectorals  much  longer  than  head.  Gill-rakers  rather 
long,  f  diameter  of  the  eye,  which  is  4  in  head.  Head  4 }  depth  2^. 
D.  in,  45;  A.  Ill,  38.  L.  10  inches.  Maine  to  Cape  Hatteras;  very 
abundant. 

(Peck,  Mem.  Amer.  Acad,  ii,  48:  Bliombua  cryptonus  Cav.  &  Val.  ix,  408;  Gttnthcr,  ii, 
398.) 

983.— LIBIJS  Lowe. 
Budder-JisJies. 

(Palinurub  DeKay,  preoccupied  in  Cmstocea:  Palinurichthifa QUI:  Paminelas  Gilnther.) 

(XeiriMLowe,  Proc.  Zool.  Soc.  Lond.  1839,  82:  type  Leirus  bennetti  Lowe  =  Centrolophus 
oralis  C.  &  V.) 

Body  ovate,  compressed,  more  elongate  and  less  compressed  than  in 
Stromdtena.  Profile  very  blunt  and  convex.  Mouth  moderate ;  maxil- 
lary narrow,  with  a  small  supplemental  bone;  premaxillaries  protrac- 
tile, little  movable.  Jaws  nearly  equal,  each  with  about  one  series  of 
small,  slender  teeth;  no  teeth  on  vomer  or  palatines.  Preoperculum, 
interoperculum,  and  suboperculum  finely'  serrated.  Gill-rakers  long; 
gill-membranes  separate,  free  from  the  isthmus.  Scales  small,  smooth ; 
larger,  thicker,  and  more  adherent  than  in  Stromateits.  Cheeks  scaly. 
Fins  rather  low;  dorsal  fin  long,  preceded  by  C-8  short  but  rather 
strong  spines,  the  last  ones  connected  by  membrane,  the  others  nearly 
free;  anal  fin  similar  but  shorter,  preceded  by  3  spines,  which,  like  the 
dorsal  spines,  are  nearly  imbedded  in  thick  skin ;  vertical  fins  densely 

« 

scaly  towards  their  bases;  caudal  fin  emarginate;  caudal  peduncle 
stout;  ventral  fins  large,  thoracic,  1,5;  pectoral  fins  moderate,  rounded 
or  falcate.  Two  species,  differing  from  the  European  genus  Centrolophus 
chiefly  in  the  development  of  the  dorsal  spines,  which  in  the  latter  genus 
are  indistinguishable  from  the  soft  rays.    {Xetpo^j  thin.) 

T13.  li.  perciformis  (Mitch.)  J.  &  Q.^Rndder-fish, 

Blackish  gn»en,  everywhere  dark,  the  belly  scarcely  paler  and  not 
silvery.  Eye  rather  large,  with  an  adipose  eyelid,  its  diameter  nearly 
equal  to  the  snout,  4^  in  head.  Maxillary  reaching  to  opposite  front 
of  pupil.  Top  of  head  naked,  covered  with  small  mucous  pores.  Pec- 
torals nearly  as  long  as  head.    Head  3J;  depth  2J.    D.  VIT,  I,  21;  A. 
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III,  16^  Lat.  1.  75.     L.  1  foot.    Maine  to  Cape  Hatteras;  rather  com- 
mou  northward. 

( Coruphcena  pcrciformid  Mitch.  Amer.  Month.  Mag.  ii,  1818, 244 :  Palinurua  perciformii 
DcKay,  Now  York  Fauna,  Fish.  1842, 118:  Palinuriohthya  perciformia  Gill,  Proc.  Acad. 
Nat.  Sci.  Phila.  18G0:  Fammelaa  perciformis  Giluthcr,  ii,  485.) 

Family  LXXVIII.—LAMPRIDID^. 

(The  Opahs.) 

JBody  ovate,  compressed,  and  elevated,  covered  with  minute,  very 
deciduous,  cycloid  scales.  Head  small,  rather  pointed.  Mouth  small, 
terminal,  without  teeth,  its  angle  with  slits  in  the  skin  to  permit  the 
motion  of  the  jaws,  as  in  Orcyntis,  Premaxillaries  protractile.  Opercu- 
lar bones  entire.  Dorsal  fin  single,  very  long,  elevated,  and  falcate  in 
front,  without  distinct  spines ;  anal  long  and  low,  not  at  all  falcate ;  , 
both  fins  depressible  in  a  groove;  ventral  fins  thoracic,  but  behind  the 
pectorals,  composed  of  14  to  17  rays;  pectoral  fins  large,  falcate,  their 
bases  hoiizontal;  caudal  fin  moderately  forked,  its  peduncle  short  and 
slender,  without  keel.  Lateral  line  present,  much  arched  in  front. 
Branchiostegals  6.  Gill-membranes  free  from  the  isthmus.  CBsophagus 
not  armed  with  spinous  teeth.  Air-bladder  large,  bifurcate  behind.  Py- 
loric appendages  very  numerous.  YertebrsB  45.  Fishes  of  large  size 
and  gorgeous  coloration,  inhabiting  the  open  Atlantic.  A  single  genus 
with  one  or  two  species. 

{ScomhridWf  genas  LamprUf  GUnther  ii,  415, 416.) 

234.~l4A]IIPBIS  Retzins. 

Opahs. 

(Retzios,  Nya  Ilandlung,  iii,  91, 1799 :  typo  Zeus  guitatu9  Briimiich  =  Zeus  luna  Gmelin.) 

Characters  of  the  genus  included  above.    {XaptTzpoq^  radiant.) 

714.  \a*  grnttatas  (Briinnich)  Hetz. — Opah;  King-fiah;  Sun-fish, 

Color  a  rich  brocade  of  silver  and  lilac,  rosy  on  the  belly ;  everywhere 
with  round  silvery  spots;  head,  opercles  and  back  with  ultramarine  tints, 
jaws  and  fins  vermilion;  flesh  red.  Longest  dorsal  ray  shorter  than 
pectorals,  which  are  nearly  as  long  as  the  head.  Anal  very  low  in 
front,  a  little  higher  behind.  Head  3^;  depth  If.  D.  54;  A.  40;  V. 
14-17.  Vert.  23+22.  L.  3-4  feet.  {Lowe.)  Atlantic,  occasional  off 
Newfoundland.    One  of  the  most  gorgeously  colored  of  fishes. 

{Zeus  guttafus  Briinnich,  Danske.  Sdslc.  Skr.  iii,  1788,  398:  Zeus  luna  Gmelin,  Syst. 
Kat.  1788, 1225:  Lamprin  luna  GUnther,  ii,  416;  Cuv.  &  Val.  x,  39:  Lampris  lauta  Lowe, 
Fish.  Madeira,  27.) 
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Family  LXXIX.— CORYPH^NID^. 

{The  Dolphins.) 

Body  elon^te,  compressed,  covered  with  small  cycloid  scales.  Cleft 
of  the  mouth  wide,  oblique,  the  lower  jaw  projecting.  Cardiform  teeth 
io  the  jaws  and  on  the  vomer  and  palatine  bones;  a  patch  of  villiform 
teeth  on  the  tongue;  no  teeth  on  the  oesophagus.  Opercular  bones 
entire.  Skull  with  a  crest,  which  is  much  more  elevated  in  the  adult 
than  in  the  young.  A  single,  many-rayed  dorsal  fin,  not  greatly  elevated, 
extending  from  the  nape  neii^rly  to  the  caudal  fin ;  anal  similar,  but 
shorter;  both  without  distinct  spines;  pectoral  fins  very  short  and 
small ;  ventrals  well  developed,  thoracic,  I,  5,  partly  received  into  a 
groove  in  the  abdomen ;  caudal  fin  widely  forked.  Lateral  line  present. 
Gill  membranes  free  from  the  isthmus.  Branchiostegals  7;  no  pseudo- 
branchiae.  Ko  air-bladder.  Pyloric  appendages  very  numerous.  Verte- 
brae more  than  10 + 14.  A  single  genus,  with  six  or  eiglit  species.  Very 
large  fishes,  inhabiting  the  high  seas  in  warm  regions,  noted  for  their 
brilliant  and  changeable  colors.  To  this  family  belongs  the  Dolphin 
or  Dorade  of  the  ancients,  Coryphcena  hippurus  L. 

(Scombridas:  genus  Coryphcena  Giinther,  ii,  404-408.) 

335.  COBYPHJENA  Linnsens. 
Dolphins, 

(Lampugus  C.  &  V. ;  young  or  crestless  forms.) 
(Linnrous,  Syst.  Nat. :  type  Coryphmna  hippunu  L. ) 

Characters  of  the  genus  included  above.  The  species  are  not  well 
known,  having  been  unduly  multiplied  by  authors,  {xopixpaiva^  the  name 
applied  by  Aristotle  to  Corypltcena  hippurus^  from  x6po<;^  helmet;  ipahw^ 
to  show.) 

T15.  C.  punctulata  (Cuv.  and  Val.)  Gthr. — Spotted  Dolphin. 

Sea-green,  silvery  below,  with  scattered  black  spots  on  the  sides  and 
back ;  a  series  of  distant  rounded  spots  along  the  base  of  the  dorsal 
fin ;  head  with  brown  stripes.  Body  elongate,  compressed,  tapering 
gently  backwards;  profile  very  convex,  snout  blunt.  Mouth  large, 
oblique;  maxillary  reaching  middle  of  orbit.  Pectorals  short,  falcate; 
ventrals  long  and  rather  nnrrow.  Eye  large,  nearly  as  long  as  snout. 
Head  4^;  depth  about  5.  *'D.  51;  A.  25."  Warmer  parts  of  the 
Atlantic,  occasional  on  our  coast. 

(Lampugna  punctulatus  Cuv.  and  Val.  iz,  327:  GUnther,  ii,  408:  1  Corypkama  equUeH 
L.  Syst.  Nat.) 
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716.  €.  sucuri  Cuv.  <&  Yal. 

This  species  appears  to  differ  from  the  preceding  in  the  increased  num- 
ber of  fin  rays.  The  elevated  crest  represented  in  DeKay's  figure  of  his 
"C  globicepH^  is  a  character  of  very  old  individuals.  *'D.  G4;  A.  26." 
( Cuv.  &  Val.)  "  D.  03 ;  A. 29."  {BeKay.)  Atlantic  coasts  of  the  United 
States;  rare. 

(Cuv.  &,  Val.  ix,  302 :  Coryphcena  glohiceps  DeKay,  New  York  Fauna,  I^ish.  1842,  132.) 

Family  LXXX.— BRAMID^. 

{The  BramoldsJ) 

Body  oblong  or  elevated,  compressed,  covered  with  cycloid  or  spinous 
scales.  Mouth  wide,  oblique;  the  jaws,  vomer,  and  palatines  provided 
with  sm  ill  teeth.  Premaxillaries  protractile.  Snout  more  or  less  ob- 
tuse and  convex.  Dorsal  and  anal  fins  very  long,  both  more  or  less 
elevated ;  ventrals  thoracic  or  jugular,  the  number  of  rays  usually  not 
1, 5.  Branchiostegals  7.  Pseudobranchiae  present.  Pyloric  append- 
ages few.  Vertebrae  more  than  10+14.  Genera  4;  species  about  10, 
inhabiting  the  open  seas. 

{Scomhridce:  genera  Brama,  Taracte9,  and  PteracUe  GUuther,  ij,  408-411.) 

*  Dorsal  fin  very  high,  extending  from  the  forehead  to  the  caudal  fin,  composed  of  very 
slender,  inarticulate  spines ;  anal  fin  similar ;  ventral  fihs  jugular.  (  PteracUtuje. ) 

a.  Jaws,  vomer,  and  palatines  with  small  teeth ;  air-hladder  very  small. 

PTERACLIS,  236. 

336.— PTERACI^IS  Gronovius. 
(Gronovius,  Act.  Helvet.  vii,  44, 1772:  type  Coryphama  relifera  Pallas.) 

Body  compressed,  oblong,  covered  with  moderate-sized  cycloid,  lobate 
or  emarginate  scales.  Eye  large.  Dorsal  iin  very  much  elevated,  ex- 
tending from  the  forehead  to  the  base  of  the  caudal,  composed  of  filiform 
spines,  its  form  triangular,  its  base  scarcely  less  than  the  total  length 
of  the  fish;  anal  fin  similar  in  form,  also  comjwsed  of  slender  fragile 
spines ;  ventrals  jugular,  nearly  under  the  eye,  long,  of  4-C  slender  rays. 
Pseudobranchijxj  present.  Air-bladder  very  small.  Most  of  the  species 
of  this  singular  genus  inhabit  the  Indian  Ocean,  (rrre/oos/,  fin  or  wing; 
xXsiut^  to  close.  "The  name  indicating  the  double  rows  of  scales  which 
embrace  the  bases  of  the  two  vertical  tins.") 

71T.  P.  carollnus  Cuv.  Sc  Val. 

Silver^',  with  bluish  reflections.  Mouth  larger,  scales  larger,  and 
fourth  ray  of  the  dorsal  stouter  than  in  other  species.    D.  LII;  A.  LXIY. 
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Coast  of  South  Carolina;  known  only  from  a  mntilated  specimen  4  inches 
long,  evidently  the  young  of  some  pelagic  S))ecies. 

(Cav.  &  VaJ.  ix,  368;  Gttnther,  ii,  411.) 

Family  LXXXI.— ZENID^. 

(The  Dories.) 

Body  short,  deep,  much  compressed  and  elevated,  naked,  or  covered 
with  minute  scales,  or  with  bony  protuberances.  Teeth  small,  in  narrow 
bands  or  single  series,  on  the  jaws  and  vomer  and  sometimes  on  the 
palatines.  Mouth  rather  large,  terminal,  the  upper  jaw  protractile. 
Eyes  lateral.  Opercles  and  other  bones  about  the  head  often  armed 
with  spines.  Branchiostegals  7  or  8.  Gill-membranes  little  united,  free 
from  the  isthmus.  Pseudobranchise  large.  Air-bladder  large.  Gill- 
rakers  usually  short.  Gills  4,  a  slit  behind  the  fourth.  Dorsal  fin  emar- 
ginate,  or  divided,  the  anterior  part  with  strong  spines,  the  posterior 
part  longer ;  anal  fin  with  or  without  spines ;  ventral  fins  thoracic,  their 
rays  I,  5  to  I,  8 ;  caudal  fin  usually  not  forked.  Lateral  line  obscure, 
unarmed.  Pyloric  coeca  exceedingly  numerous.  Vertebrae  about  32. 
Genera  5;  species  about  10;  fishes  of  singular  appearance,  inhabiting 
warm  seas. 

{Scomhridtej  group  C^ltina,  Giinther,  ii,  393-396:  Cjftiida  GUuther,  Intr.  Study  Fish. 
450.) 

a.  Scales  minute  or  wanting;  anal  spines  very  strong;  no  palatine  teeth.    {Zenina,) 
h.  Anal  spines  3 ;  bases  of  both  dorsals  armed  witli  spinous  plates. Zenopsis,  237. 

S8Y.— ZI3\OPSIS  Gill. 

(Gill,  Proc.   Acad.   Kat.   Sci.   Phila.   1B32,   12^:  type  Zeu8  nebulosns  Temminck  & 
Sohle^el,  from  Japan.) 

Body  ovate,  much  compressed,  without  scales,  not  warty.  Head 
deeper  than  long,  its  anterior  profile  steep.  Mouth  rather  hirge,  upper 
jaw  protractile^  teeth  small,  on  jaws  and  vomer,  none  on  the  palatines. 
Various  bones  of  the  head  and  shoulder  girdle  armed  with  spiues. 
Series  of  bony  plates  along  the  sides  of  the  belly  and  the  bases  of  the 
dorsal  and  anal,  each  plate  armed  with  a  strong  spine.  Eye  large, 
placed  high.  Gill-rakers  short  Dorsal  spines  very  strong,  usually  10 
in  number.  Anal  spines  3.  Ventral  fius  long,  mostly  I,  7.  Caudal 
peduncle  slender,  the  fin  not  forked.  Two  or  three  species  known,  differ- 
ing from  ZeuSy  mainly  in  the  presence  of  3  anal  spines  instead  of  4.  Pe- 
lagic.   (Ccw?,  Zeus;  wv''«?j  appearance.    Zeus  is  from  Ceu?,  Jupiter.) 
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Y18.  Z.  ocellatns  (Storor)  Gill. 

Color  silvery,  nearly  plain ;  a  black  lateral  ocellated  spot  in  life,  dis- 
appeariug  in  spirits.  Body  short,  deep,  compressed.  Skin  wholly 
naked,  except  for  the  bony  bucklers,  which  are  armed  each  with  a  central 
spine  hooked  backwards  and  marked  with  radiating  ridges;  7  bucklers 
along  the  base  of  the  dorsal,  the  5th  and  Gth  largest;  2  on  the  median 
line  in  front  of  the  ventrals,  the  second  largest;  one  median  plate,  and 
6  pairs  between  ventrals  and  anal,  and  4  along  the  base  of  the  anal.  Top 
of  the  head  with  roughish  ridges,  but  without  spines ;  a  spine  at  the 
base  of  each  dentary  bone;  the  broad  maxillaries  each  with  a  supple- 
mental bone;  teeth  nearly  obsolete.  Eye  large,  much  nearer  the  gill 
opening  than  the  tip  of  the  snout.  Gill-rakers  short.  Caudal  peduncle 
very  slender,  the  caudal  fin  short  and  rounded;  pectorals  very  short; 
ventrals  large,  the  rays  I,  6,  the  first  soft  ray  closely  appressed  to  the 
spine;  anal  spines  short  and  stout,  the  soft  rays,  like  those  of  the  dorsal, 
low;  dorsal  spines  filamentous.  D.  IX,  26;  A.  Ill,  24.  Pelagic;  one 
specimen  taken  af;  Provincetown,  Mass.  (Description  from  the  original 
type.) 

(Zeu8  ocellatns  Storcr,  Proc.  Bos.  Soc.  Nat.  Hist,  vi,  888;  Gill,  1.  c.) 

Family  LXXXII.— BERYCID^. 

{The  Squirrel-fishes.) 

Body  oblong  or  ovate,  compressed,  covered  with  very  strongly  ctenoid 
or  spiuous  scales.  Head  with  large  mnciferous  cavities,  covered  by  thin 
skin.  Eye  lateral,  usually  large.  Mouth  more  or  less  oblique.  Pre- 
maxillaries  protractile ;  maxillary  rather  large,  usuj^lly  with  a  supple- 
mental bone.  Bands  of  villiform  teeth  on  jaws,  and  usually  on  vomer 
and  palatines.  Opercular  bones  usually  spinous ;  frequently  every  mem- 
brane bone  of  the  head  strongly  sen^ated.  Branchiostegals  mostly  8. 
Gill-membranes  separate,  free  from  the  isthmus.  Gills  4,  a  slit  behind 
the  fourth.  Pseudobranchiae  present.  Gill-rakers  moderate.  Cheeks 
and  opei  cles  scaly.  No  barbels.  Dorsal  fin  long  or  short,  usually  with 
strong  spines;  anal  with  2-4  spines;  ventral  fins  thoracic,  usually  I,  7, 
the  number  of  rays  greater  than  1, 5 ;  ciiudal  fin  usually  forked.  Pyloric 
coeca  numerous.  Genera  5-C;  species  about  50.  Eough-scaled  and 
brightly  colored  fishes  of  the  warm  seas;  two  species  straying  to  our 
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eoaift.    3IaDy  of  tliem  inhabit  cousiderablc  depths  in  the  ooeaa.    The 
youDg  often  difter  widely  in  appearance  irom  the  adolt. 

{Benfclda  GUutUcr,  i,  8-^;  exclusive  of  certain  genera.) 

a.  Dorsal  fin  continooas,  the  spinoas  part  short ;  anal  spines  3 ;  ahdomen  serrated. 

HOPLOSTETUCS,  238. 
aa.  Dorsal  fin  deeply  eniargioate,  the  spinoas  part  long ;  anal  spines  4. 

HOLOCEXTRUS,  2S9. 

S38.— HOPLOSTETHUS  Cav.  &,  Tal. 

(Cavier  &,  ValencienneJi,  Hist.  Nat.  Poiss.  iv,  4(>3,  1823 :  type  HopU^Mhus  mediterra- 
ncu9  Cav.  &,  Val.)  , 

Body  short  and  deep,  much  compressed.  Head  short,  compressed, 
ver3'  blunt  anteriorly,  deeper  than  long,  with  very  conspicuous  mucous 
cavities.  Eye  very  large.  3Iouth  very  oblique,  the  jaws  equal  when 
the  mouth  is  closed.  Maxillary  long,  broad  behind,  with  a  distinct  sup- 
plemental bone,  which  reaches  the  posterior  border  of  the  eye.  Teeth 
very  tine,  villiforin,  on  jaws  and  palatines,  none  on  the  vomer.  Sub- 
orbital with  radi  itiug  ridges  and  a  few  spines;  a  vertical  ridge  on  the 
front  of  the  opercle.  Opercle  little  developed,  its  spine  small  or  obso- 
lete; a  strong  spine  at  the  angle  of  the  preoi)crcle;  the  long  vertical 
limb  of  the  preopercle  finely  serrated.  Gill-membranes  separate,  free 
from  the  isthmus.  Branch iostegals  8.  Scales  moderate  or  small, 
ctenoid;  lateral  line  present,  its  scales  enlarged;  abdomen  with  a  series 
of  bony  plates  each,  ending  in  a  retrose  spine.  Dorsal  fin  continuous, 
short,  the  spines  graduated,  6  in  number;  anal  with  3  graduated  spines; 
caudal  forked,  its  rudimentary'  rays  spinous;  pectorals  low,  rather  long; 
ventrals  I,  C,  rather  short.  Air-bladder  simple.  Pyloric  coeca  numerous. 
Vertebne  11+15,    Deep-sea  fishes.    (o;rAo?,  armed ;  <rre^(>^,  breast.) 

T19.  H.  niediterraneus  C.  &  V. 

Silvery,  rosy  in  life;  fins  scarlet,  peritoneum  and  inside  of  mouth 
black.  Eye  very  large,  much  longer  than  snout,  forming  about  one-third 
the  length  of  head.  Abdominal  plates  0-13  in  number.  Body  above  with 
very  small  rou^ish  scales ;  sides  nearly  or  quite  naked  (in  the  young 
example  seen),  scaly  in  the  adult  Pectorals  reaching  finst  soft  ray  of 
anal;  ventrals  to  vent;  fins  rather  low.  Head  2A;  depth  Ijf.  D.  VI, 
10;  A.  Ill,  8;  Lat.  1.  2S,  Lengtli  of  specimen  3  inches,  lately  dredged 
by  the  U.  S.  Fish  Commission  off  Chesapeake  Bay.  Coasts  of  Southern 
Europe. 

(C.  <&  V.  iv,  469;  GUnther,  i,  9:  TracJiiohthya  spcciosus  Lowe,  Fish.  Madeira,  651.) 
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999.— IIOLOCENTBUS  Blooh. 
Squirrel'Jlshea. 

{Rhyiwhichihys  Cuv.  &  Val. ;  youug.) 
(Ariedi ;  Bloch,  AusL  Fiscbo,  iv,  01,  abont  1787:  type  Holooentriu  sogo  Bloch.) 

Body  obloDg,  moderately  compressed,  the  ventral  oatline  nearly 
straight,  the  back  a  little  elevated,  the  tail  very  slender.  Head  com- 
pressed, narrowed  forward.  Operculum  with  a  strong  spine  above, 
below  which  the  ed<?e  is  sharply  serrated ;  a  strong  spine  at  the  angle 
of  preopercle.  Orbital  ring,  preorbital,  preopercle,  interopercle,  sub- 
opercle,  occiput,  and  shoulder  girdle  with  their  edges  sharply  serrate. 
Mouth  small,  terminal,  the  lower  jaw  projecting  in  the  adult;  in  the 
young  (which  constitute  the  supposed  genus  Rhynchichthys),  the  snout  is 
much  produced.  Maxillary  broad,  striate,  with  a  supplemental  bono. 
Eye  excessively  large.  Scales  large,  closely  imbricated,  the'  posterior 
margin  strongly  spinous.  Lateral  line  continuous.  Dorsal  deeply  emar- 
ginate,  the  spines  usually  11,  depressible  in  a  groove;  soft  dorsal  short 
and  high  ;  anal  with  4  spines,  the  first  and  second  quite  small,  the  third 
very  long  and  strong,  the  fourth  smaller;  caudal  widely  forked;  both 
lobes  with  the  rudimentary  rays  spine  like ;  ventrals  large,  I,  7,  the 
S()ine  very  strong.  Species  numerous,  remarkable  for  the  development 
of  sharp  spines  almost  everywhere  on  the  surface  of  the  body.  (oAot, 
wholly;  z^>t/o«v,  spine.) 

T90.  H.  pcntacantlius  (BlocU)  VaUl.  &  Boc—Squirrel-ftsh. 

Chiefly  bright  red,  with  shinina:  lougitudinal  streaks;  fins  not  black. 
Mouth  small,  the  maxillary  scarcely  reaching  middle  of  orbit.  Soft 
dorsal  as  high  as  the  body ;  ventrals  much  longer  than  pectorals,  reach- 
ing vent.  Head  3 J  in  length;  depth  3 J.  Eye  about  2 J  in  head.  D, 
XE,  15;  A.  IV,  10 ;  V.  I,  7;  Lat.  1.  50.  VertebrsB  11  +  16.  Coeca  25. 
West  Indies ;  accidental  on  our  coast ;  once  taken  at  Newport,  R.  I. 
"  Its  bright  color  and  nervous  darting  motions  rendering  it  one  of  the 
most  conspicuous  denizens  of  the  rock-pools.  The  local  name  refers  to 
the  grunting  noise  uttered  by  them,  which  resembles  the  bark  of  a 
squirrel."    ( Ooode, ) 

{Bodianm  pentacanthus  **  Bloch,  Ansl.  Fische,  iv, .40,  taf,  225 :  HolocentrM  8ogo  Bloch, 
Ausl.  Fische,  iv,  CI,  taf.  232:  Perca  rufa  Walbaura,  Artedi,  Pise.  1792,  351;  Holo- 
centrum  longipinne  Giinther,  i,  28;  Vaillant  &  Boconrt.,  Miss.  Sci.  au  Mex.  144.) 

"  '*  Opercula  squamosa.    Autoriora  5  spinis  pono  horrida.''    {Bloch,) 
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Family  LXXXIII  (a).— APHREDODERIDJE. 

{Tlie  PiraU  Perches.) 

Body  oblong,  elevated  at  the  base  of  the  dorsal,  compressed  behind, 
the  head  thick  and  depressed,  the  pi'oflle  concave.  Gaadal  peduncle 
thick.  Mouth  moderate,  somewhat  oblique,  the  lower  jaw  projecting; 
maxillary  reaching  to  anterior  border  of  the  eye.  Teeth  in  villiform 
bands  on  jaws,  vomer,  palatines,  and  pterygoids.  Premaxillaries  not 
protractile;  maxillaries  small,  without  evident  supplemental  bone. 
Preopercle  and  preorbital  with  their  free  edges  sharply  serrate;  opercle 
with  a  spine.  Bones  of  skull  somewhat  cavernous.  Sides  of  the  head 
scaly.  Lower  pharyngeals  narrow,  separate,  with  villiform  teeth. 
Gill-membranes  slightly  joined  to  the  isthmus  anteriorly.  Gill-rakers 
tubercle-like,  dentate.  Pseudobranchise  obsolete.  Gills  4,  a  small  slit 
behind  the  fourth.  Branchiostegals  6.  Scales  moderate,  strongly 
ctenoid,  adherent.  Lateral  line  imperfect  or  wanting.  Vent  always  an- 
terior, its  position  varying  with  age,*  from  just  behind  the  ventral  fins 
in  the  young,  to  below  the  preopercle  in  the  adult.  Dorsal  tin  single, 
median,  high,  with  but  3  or  4  spines,  which  are  rapidly  graduated,  the 
first  being  very  short.  Anal  small,  with  2  slender  spines;  ventral  fins 
thoracic,  without  distinct  spine,  the  number  of  rays  usually  7;  caudal 
fin  rounded  behind.  Air-bladder  simple,  large,  adherent  to  the  walls 
of  the  abdomen.  Vertebrae  14  -f  15.  Pyloric  ccBca  about  12.  A  single 
genus,  with  probably  but  one  species.    Confined  to  the  United  States. 

{AphredoderidcB  GUnther,  i,  271.) 

340.— APBLBEDODEBUS  Le  Saeur. 
Pirate  Perches. 

(Le  Sueur;  Cuv.  &  Val.  Hist.  Nat.  PoIhs.  ix,  445,  i&li3:  type  Aphredoderua  gibho9U9 1/6 
S\iexiT  =  Soolop8i8  aayanus  Gilliums.) 

Characters  of  the  genus  included  above,  {d^odot;,  excrement;  Sipijj 
the  throat,  from  the  position  of  the  vent;  hence  more  correctly  Apho- 
doderus.) 

T31*  A.  sayanus  (Gllliams)  DeKay. — Pirate  Perch. 

Color  dark  olive,  profusely  speckled  with  dark  points  which  often 
make  blackish  streaks  along  rows  of  scales;  two  blackish  bars  at  6as6 
of  caudal,  between  which  is  a  light  bar.    Head  3;  depth  3.    D.  Ill,  11 


This  siDgnlar  fact  was  first  noticed  by  Professor  S.  A.  ForVs. 


83.   ELASSOMATIDiE ^ELASSOMA.  4ffl 

(lY,  10);  A.  II,  6;  V.  7;  B.  6;  Lat.  1.  47-o8.  L.  6  inches.  Sluggish 
streams  and  bayous  from  New  York  coastwise  to  Louisiana,  and  through- 
out the  Mississippi  Basin  in  lowlands  and  streams  with  alluvial  bot- 
toms; locally  abundant,  variable.  The  singular  variations  in  the  posi- 
tion of  the  vent  have  given  rise  to  several  nominal  species  and  a  nomi- 
nal genus. 

{Scolopais  sayanua  Gilliama,  Joum.  Acad.  Nat.  Sci.  Pbila.  iv,  81:  Aphredoderus  gibhth 
8U9  C.  &  V.  ix,  448:  Sternotremia  isolepis  Nelson,  Bull.  Ills.  Nat.  Mns.  i,  39, 1876:  Aphro- 
dcdiru9  coaibian im  Jordau,  Proc.  Acad.  Nat.  Sci.  Phila.  1877, 60:  Asternotremia  mesotrema 
Jordan,  Bull.  U.  S.  Nafc.  Mus.  x,  r)2:  Apltododerua  Uolepia  Jordan,  Man.  Vert.  cd.  2,  241); 
GUnther,  i,  271.  For  dencription  of  variations  in  tbo  position  of  the  rent,  see  Jordan, 
Bull.  lU.  Lab.  Nat.  Hist,  ii,  48,  1878.) 

Family  LXXXIII  (6).— ELASSOMATID^. 

{The  Elassomes.) 

Body  oblong,  compressed,  covered  with  rather  large,  cycloid  scales. 
Mouth  small,  terminal,  the  lower  jaw  projecting;  both  jaws  with  rather 
strong  conic  teeth  in  few  series ;  no  teeth  on  vomer  or  palatines;  upper 
jaw  very  protractile.  Bones  of  head  with  entire  edges.  Cheeks  and 
opercles  scaly.  Gill-membranes  broadly  united,  free  from  the  isthmus; 
gill-rakers  tubercle-like.  Lower  pharyngeals  narrow,  separate,  with 
sharp  teeth.  Branchiostegals  apparently  5.  Lateral  line  obsolete. 
Vent  normal.  Dorsal  fin  single,  small,  with  about  4  spines;  anal  with 
3  spines;  ventrals  thoracic  I,  5;  caudal  rounded.  Pseudobranchiae 
none.  Vertebrae  24.  One  species  known,  a  very  singular  little  fish, 
one  of  the  smallest  known,  inhabiting  the  fresh  waters  of  the  United 
States ;  intermediate  between  the  Aphredoderidce  and  Centrarchidw. 

341.— ELASSOmA  Jordan. 
(Jordan,  Bull.  U.  S.  Nat.  Mns.  x,  50,  1877 :  typo  Elasaoma  zonata  JoTdan  ) 

Characters  of  the  genus  included  above.    (iXafftrouf/xay  a  diminution.) 

Y22.  E.  zoBi&tam  Jordan. 

Color  olive  green,  everywhere  finely  punctulate;  sides  with  about 
eleven  parallel  vertical  bands  of  dark  olive,  about  equal  in  width,  nar- 
rower than  the  eye ;  the  bands  about  as  wide  as  the  pale  interspaces ; 
a  conspicuous  roundish  black  spot,  nearly  as  largo  as  the  eye,  on  the 
sides  just  above  the  axis  of  the  body,  under  the  beginning  of  the 
dortnl;  soft  tins  faintly  barred;  a  blackish  bar  at  base  of  caudal. 
Body  oblong,  compressed,  the  nape  rather  broad  and  depressed.  Head 
narrowed  forward.    Eye  large,  3  in  head.    Mouth  small,  oblique,  the 
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maxillary  scarcely  reaching  pupil.  Teeth  in  jaws  stout,  conical,  slightly 
carved,  in  two  or  three  rows.  Head  3;  depth  3J.  D.  IV,  10;  A.  Ill, 
5;  B.  5;  scales  42  + 19,  L.  IJ  inches.  Smallest  of  our  spiuous-rayed 
fishes,  inhabiting  sluggish  sti earns  and  bayous,  from  South  Illinois  to 
Texas  and  Alabama. 

(Jordan,  Bull,  x,  U.  S.  Xat.  Mus.  50,  1877;  Jordan,  Man.  Vert.  ed.  2,248:  Jordan, 
Bull.  Ills.  Lab.  Nat.  Hist,  ii,  47;  Hay.  Proc.  U.  S.  Nat.  Mus.  iii,  1880, 5C0.) 

Family  LXXXIV.— CENTRARCHIDJE.* 

{The  Sun-fishes.) 

Percoid  fishes  with  the  body  more  or  less  shortened  and  compressed; 
the  regions  above  and  t>elow  the  axis  of  the  bodj'  nearly  equally  devel- 
oped, and  corresponding  to  each  other,  and  the  pseudobranchi^e  im- 
perfect. Ilead  compressed.  Mouth  terminal,  large  or  small,  teeth 
in  villiform  bands,  the  outer  slightly  enlarged,  without  canines;  teeth 
present  on  premaxillaries,  lower  jaw,  and  vomer,  and  usually  on  pala- 
tines also,  sometimes  on  tongue,  pterygoids,  and  hyoid.  Premaxilla- 
ries protractile;  maxillary  with  a  supplemental  bone,  which,  in  one 
genus,  is  sometimes  minute  or  o'jsolete.  Preopercle  entire  or  some- 
what serrate;  opercle  ending  in  two  flat  points  or  iiro^onged  in  a  black 
flap  at  the  angle.  Preorbital  short  and  deep ;  first  suborbital  narrow, 
the  maxillary  not  slipping  under  its  edge.  Gills  4,  a  slit  behind  the 
fourth.  Pseudobranchi$e  small,  almost  glandular,  nearly  or  quite  cov- 
ered bj^  skin.  Gill-membranes  separate,  free  from  the  isthmus.  Bran- 
chiostegals  C  or  rarely  7.  Gill-rakers  variously  formed,  armed  with 
small  teeth;  lower  pharyngeal  bones  separate,  their  teeth  conic  or 
sometimes  paved.  Cheeks  and  opercles  scaly.  Body  fully  scaled,  the 
scales  usually  not  strongly  ctenoid,  rarely  cycloid.  Lateral  line  i)resent, 
usually  complete.  Dorsal  fins  confluent,  the  spines  G-13  in  number 
(usually  10),  deprcssible  in  a  shallow  groove;  anal  spines  3-0.  Intes- 
tinal canal  short.  Pyloric  cceca  5-10.  Vertebrje  about  30.  Coloration 
usually  brilliant,  chiefly  greenish.  Sexes  similar;  changes  with  age 
often  grea,t.  Fresh-water  fishes  of  North  America;  genera  10;  species 
about  25,  forming  one  of  the  most  characteristic  features  of  our  fish 
fauna.  Many  of  the  species  build  nests,  which  they  defend  with  much 
courage.  All  are  carnivorous,  voracious,  and  gamy.  All  are  valued  as 
food  in  direct  proportion  to  the  size  which  they  attain. 


*  Wo  aro  iudobtod  to  Mr.  Chas.  L.  McKay  for  the  results  of  his  Btudlos  of  this  family, 
iu  the  advance  9f  the  i}iiblicatiou  of  a  monograph  of  the  group. 
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This  is  a  very  natural  and  peculiar  group,  but  its  claim  to  recognition 
as  a  distinct  family  is  questionable,  as  the  only  character  of  importance 
which  separates  it  from  Serranidce  is  the  rudimentary  character  of  the 
pseudobranchise.  There  is  a  strong  analogical  resemblance  between 
the  CentrarchicUe  and  the  Cichlid^e. 

{Percidce,  group  Grifstina,  pt.  Glinther,  i,  256-261.) 

a.  Dorsal  fin  scarcely  larger  than  anal;  gill-rakers  very  long  and  slender. 
b.  Spinous  dorsal  longer  than  soft  part,  the  spines  about  12;  anal  spines  usually  8. 

Centrakchus,  242. 
hh.  Spinous  dorsal  shorter  than  soft  part,  the  spines  5-8 ,  anal  spines  6. 

POMOXYS,  243. 
aa.  Dorsal  fin  much  larger  than  anal ;  gill-rakers  shorter.. 

0.  Body  comparatively  short  and  deep;  dorsal  fin  not  deeply  divided. 
d.  Tongue  and  pterygoids  with  teeth ;  month  large. 
€,  Scales  ctenoid ;  caudal  emarginate. 
/.  Operculum  emarginate  behind ;  anal  spines  5-7. 

g,  Brancliiostegals  7 ARcnorLiTES,  244. 

gg.  Branchiostegals  6 Ambloplites,  245. 

ff.  Operculum  ending  in  a  black  convex  process  or  flap ;  anal  spines  3. 

Ch^xobuyttus,  246. 

ee.  Scales  cycloid ;  caudal  fin  ccm vex Acanth akcuus,  247. 

d.  Tongue  and  pterygoids  toothless;  mouth  small. 

h.  Caudal  fin  convex;  operculum  emarginate  behind, 
t.  Dorsal  fin  continuous;  dorsal  spines  normally  9;  anal  spines  3. 

ENNE ACANTHUS,  248. 

it.  Dorsal  fin  angnlated,  some  of  the  middle  spines  higher  than  the 

posterior  ones;  dorsal  spines  10;  anal  3 Mesogonistius,  249. 

hh.  Caudal  fin  emarginate;  operculum  prolonged  behind  in  a  convelc 

process  or  flap,  which  is  always  black Lepomis,  250. 

cc.  Body  elongate ;  dorsal  fiu  low,  deeply  emarginate;  month  large;  caudal  emar- 
ginate  MiCROPTERUS,  251. 

342.— CEIVTBARCHUS  Cuvier  &  Valenciennes. 
(Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  iii,  62, 18-J9:  type  Lahrus  irideua  Locdp^dc.) 

Body  short  and  deei),  compressed.  Mouth  moderate,  the  lower  jaw 
the  longer;  maxillary  with  a  well -developed  supplemental  bone.  Teeth 
on  vomer  and  pcalatines.  Oi)ercle  emarginate  behind.  Gill-rakers  seti- 
form,  very  long,  finely  dentate,  in  large  numl)er  (20-30  of  the  large  ones). 
Fins  large;  the  dorsal  and  anal  fins  about  equal  in  extent,  the  soft  por- 
tion of  the  latter  longest  and  most  posterior,  the  two  fins  being  obliquely 
opposed;  dorsal  fin  with  the  spinous  part  longer  than  the  soft  part,  of 
about  12  spines,  which  are  not  rapidly  graduated;  anal  fin  with  about 
8  spines.  Sc^ales  largo,  not  strongly  ctenoid.  (z£vr/)«y,  spine;  apxo^j 
anus,  from  the  development  of  the  anal  spines.) 

79B.  €•  macropterus  (Lac.)  Jor. 

Body  ovate,  strongly  compressed.  Head  small.  Mouth  moderate, 
very  oblique,  the  maxillary  reaching  pupil.    Preopercle  and  preorbital 
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finely  serrate ;  5  or  0  rows  of  scales  on  cheek.  Fins  high ;  ventral  spine 
reaching  beyond  the  vent.  Mandible  about  half  the  length  of  the  head. 
Color  green,  with  series  of  dark-brown  spots  on  sides,  below  lateral  line, 
forming  interrupted  longitudinal  lines;  belly  yellowish;  a  dusky  oper- 
cular spot;  fins  with  reddish  or  browuish  markings;  the  dark  colors 
on  vertical  fins  forming  reticulations  around  paler  spots;  conspicuoas 
ocellated  black  spot  usually  present  on  last  rays  of  dorsal  fin,  especially 
distinct  in  the  young,  disappearing  with  age.  Head  3^;  depth  2«  B. 
XI  or  XII,  12;  A.  VII  or  Vin,  15;  scales  5-44-14.  L.  6  inches. 
North  Carolina  to  South  Illinois  and  southward;  abundant  in  lowland 
streams. 

(Lahrus  maeropterua  Lac^pMe,  Hist.  Nat.  Poiss.  iii,  447,  1802;  Jordan,  BnlL  U.  S. 
Nat.  Mas.  x,  30:  Labrua  irideus  Lac6p^de,  Hist.  Nat.  Poiss.  iv,  716,  1802:  CentrarduiB 
irideuB  Holbr.  Ichth.  8.  C.  18G0,  18:  Centrarchus  irideus  Gtinther,  i,  2.57:  Centrarchus 
irideua  Jordan,  BoU.  U.  S.  Nat.  Mus.  x,  30.) 

S48.— POIVIOXYS  Rafinesqne. 
Crappies. 

(Pomoxis  Rafinesqne,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  417, 1818:  type  Pamoxia  annularis 
Raf.) 

Body  more  or  less  elongate,  strongly  compressed,  the  snout  projecting. 
Mouth  large,  oblique ;  maxillary  broad,  with  a  well-developed  supple- 
mental bone.  Teeth  on  vomer  and  palatines ;  few  or  none  on  tongue. 
Lower  pharyngeals  narrow,  with  sharp  teeth.  Gill-rakers  long  and 
slender,  numerous.  Opercle  emarginate;  preopercle  slightly  dentate. 
Scales  large,  moderately  ctenoid.  Fins  large,  the  anal  larger  than  the 
dorsal,  of  G  spines  and  about  17  rays ;  dorsal  with  6S  graduated  spines, 
the  spinous  dorsal  shorter  than  the  soft  part;  caudal  fin  emarginate. 
Branchiostegals  7.  (-ai/ia,  opercle ;  oC<>?,  sharp;  the  opercle  ending  in 
two  flat  points  instead  of  an  "  ear-flap.^) 

a.  Dorsal  spines  G.     (Pomoxys.) 

T24.  P*  annularis  Raf. — Crappie;  Bachelor;  Neto  Light;  CamphelUfe. 

Body  elotigate.  Head  long,  the  profile  more  or  less  strongly  S-shaped, 
owing  to  the  projecting  snout,  depressed  occipital  region,  and  very 
prominent  thickened  ante-dorsal  area.  Mouth  very  wide,  the  maxillary 
reaching  past  the  pupil.  Scales  on  cheeks  in  4-5  rows.  Eye  large,  4 
in  head.  Color  silvery  oliv^e,  mottled  with  dark  green,  the  dark  marks 
chiefly  on  the  upper  part  of  the  body  and  having  a  tendency  to  form 
narrow  vertieiil  bars;  dorsal  and  caudal  fins  marked  with  green;  anal 
fin  pale,  nearly  plain.  Fins  very  high,  but  lower  than  in  P.  9paroiie$. 
Head  3 ;  depth  2J.    D.  VI,  16 ;  A.  VI,  18 ;  Lat.  1.  36-48.    L.  12  inches. 
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Variable.    Mississippi  Valley,  &C.5   abundaiit  southward,  chiefly  in 
sluggish  streams ;  valued  as  a  food-fish. 

(Ra6nesque,  Amer.  Monthly  Mag.  1818, 41 ;  Raf.  Joum.  Acad.  Nat.  Sci.  Phila.  1818, 
417;  Raf.  Ichth.  Oh.  1820,  33;  Jordan  &Copeland,  Proc.  Acad.  Nat.  Scl.  Phila.  1876: 
Pomoxifs  9ioreriu9y  hfevicauffUf  itUermedius,  fkvui protacanthu9  Gill,  Proc  Acad.  Nat.  Sci. 
Phila.  1885,  64-66:  Ctntrarchua  nitidus  GUuther,  i,257.) 

ao.  Dorsal  spines  7  or  8.    {Hyperistius*  Gill.) 

Y95*P.  sparoides(Lac.)Grd.— Ca7ioo^a«a;  OraaaBass;  Barfish;  Sirawherry  Bms. 

Body  oblong,  elevated,  much  compressed.  Head  long,  its  profile  not 
strongly  S-shaped ;  the  projection  of  tbe  snout  and  ante-dorsal  region 
and  the  depression  over  the  eye  being  less  marked  than  in  P.  annularis. 
Mouth  smaller  than  in  P.  annularis^  the  maxillary  reaching  about  to  the 
posterior  edge  of  pupil,  the  mandible  shorter  than  pectorals.  Scales  on 
cheeks  in  C  rows.  Fins  very  high ;  anal  higher  than  dorsal,  its  height 
4-5  times  in  length  of  body.  Color  silvery  olive,  mottled  with  clear 
olive-green,  the  dark  mottlings  gathered  in  irregular  small  bunches,  and 
covering  the  whole  body ;  vertical  fins  with  dark  olive  reticulations  sur- 
rounding pale  spots;  the  anal  marked  like  the  dorsal  5  a  dusky  opercular 
spot.  Head  3 ;  depth  2.  D.  VII  or  VIII,  15;  A.  VI,  17  or  18 ;  Lat.  1. 41. 
L.  12  inches.  Great  Lakes  and  Upper  Mississippi  Valley  to  New  Jersey, 
and  southward  to  Florida  and  Louisiana ;  chiefly  in  lowland  streams  and 
lakes ;  a  handsome  fish,  valued  as  food. 

{Labrua  sparoidea  Lac6p.  Hist.  Nat.  Poiss.  iii,  1802,517;  and  iv,  717:  Cenirarchua 
aparoidea  C.  &  V.  iii,  8,  1829:  Cenirarchua  hexacanthua  C.  &  V.  vii,  458, 1831 :  Centrar- 
chua  hexacanthua  GUnther,  i,  257:  Pomoxya  hexacanihua  Holbrook,  Ichth.  S.  C.  29: 
Pomoxya  nigromaculatua  Jordan,  Man.  Vert.  ed.  2,  247,  and  Bull.  U.  S.  Nat.  Mas.  x,  37, 
based  on  Caniharua  nigromaculatua  Lc  Sueur  MSS.,  noticed  by  C.  &  V.  iii,  8.) 


244.— ABCIIOP1.1TES  Gill. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1861,  165:  type  Cenirarchua  interruptua  Girard.) 

Body  oblong,  compressed,  the  back  elevated.  Mouth  large,  oblique, 
the  broad  maxillary  with  a  well  developed  supernumerary  bone.  Teeth 
on  jaws,  vomer,  palatines,  tongue,  and  pterygoids ;  lingual  teeth  in  two 
patches ;  pharyngeal  teeth  pointed.  Gill-rakers  long  and  strong,  com- 
pressed, numerous,  about  20  in  number,  some  of  them  on  the  upper  por- 
tion of  the  arch.  Branchiostegals  7.  Operculum  emarginate,  the  lower 
point  much  the  larger,  striate,  the  ridges  terminating  in  small  spines; 
preoi)ercl3,  interopercle,  subopercle,  suborbital  and  preorbital  with  their 
inferior  edges  conspicuously  serrate;  dentaries  and  preopercle  with  large 
muciferous  depressions  or  i)its.    Dorsal  fin  with  about  13  spines;  anal 

*  Gill,  Amor.  Jonrn.  Sci.  Arts,  1834,  92 :  typo  Cenirarchua  hexacanihua  C.  &  V.  {viCrjPf 
high;  xdrioK,  sail.) 

BulL  Nat.  Mus.  No.  16 30 
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usually  with  7  spines.    Caudal  emarginate.    Scales  strongly  ctenoid. 
California.     («/>/*>?,  anus;  ur>leny^,  armed.) 

T96.  A.  interruptus  (Qrd.)  Gill.— Sacramento  Perch. 

Body  oblong-ovate,  compressed,  the  back  considerably  elevated  ante- 
riorly-^, depressed  over  the  eye,  the  snout  projecting  at  an  angle.  Mouth 
tenuinal,  very  large,  the  maxillary  very  broad,  extending  beyond  pupil. 
Eye  very  Lirge,  4  to  5  in  head.  Scales  on  cheek  in  about  eight  series. 
Dorsal  spines  rather  low,  strong;  anal  spines  similar.  Pectoral  short, 
barely  reaching  anal.  Color  blackish  above,  sides  silvery,  with  about 
seven  vertical  blackish  bars,  irregular  in  form  and  position  and  more  or 
less  interrupted ;  a  black  opercular  spot ;  fins  nearly  plain.  Head  2§ ; 
depth  2.J.  D.  XEII,  10;  A.  VII,  10;  scales  about  7-51-14.  L.  12  inches. 
Sacramento  and  San  Joaquin  rivers;  abundant;  the  only  fresh- water 
percoid  west  of  the  Rocky  Mountains. 

(Centrarchiis  interniptus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  129:  AmhlopUtea 
imterruptus  ijirardf  U.  S.  Pac.  R.  R.  Siirv.  Fish.  10:  Centrarchu9  interruptus  GUnther, 
i,  237  :  Centrarchus  maculoaus  Ayre9y  Proc.  Cal.  Acad.  Nat.  Sci.  i,  1854,  8.) 

345.— Al«IBL.OPL.ITi:S  Rafiuesqae. 

BocTc  Bass. 

(Rafinesqiie,  Ichth.  Oh.  1820,  33:  type  Lepomis  ictheloides  Raf. =Badianusrupe8in8  Raf.) 

Body  oblong,  moderately  elevated,  compressed.  Mouth  large,  the 
broad  maxillary  with  a  well-developed  supplemental  bone ;  lower  jaw 
projecting.  Teeth  on  vomer,  palatines,  tongue,  and  pterygoids ;  lingual 
teeth  in  a  single  patch ;  pharyngeal  teeth  sharp.  Branchiostegals  6. 
Opercle  ending  in  2  flat  points ;  preopercle  serrate  at  its  angle ;  other 
membrane  bones  chiefly  entire.  Gill-rakers  rather  long  and  strong, 
dentate,  less  than  10  in  number,  developed  only  on  the  lower  portion 
of  the  arch.  Scales  large,  somewhat  ctenoid.  Dorsal  fin  much  more 
developed  than  the  anal  fin,  with  10  to  11  rather  low  spines;  anal  spines 
normally  6.    Caudal  fin  emarginate.    (atx^lo^j  blunt;  t;;r>ltny<r,  armed.) 

T9Y*  A*  rupcstris  (Raf.)  Gill. — Common  Rock  Bass;  lied-Eye  ;  Goggle-Eye, 

Body  oblong,  moderately  compressed.  Head  large,  the  profile  little 
depressed  above  the  eye.  Mouth  large,  the  maxillary  extending  to 
opposite  posterior  part  of  pupil.  Eye  very  large,  3 J  in  head.  Gill 
rakers  few,  about  10  developed.  Scales  on  cheeks  in  6  to 8  series;  pre- 
opercle serrate  near  its  angle.  Color  olive  green,  brassy-tinged,  with 
much  dark  mottling ;  the  young  irregularly  barred  and  blotched  with 
black,  the  adult  with  a  dark  spDt  on  each  scale,  these  forming  inter- 
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rupted  black  stripes;  a  black  opercular  spot ;. dark  mottlings  on  the 
soft  dorsal,  anal,  aud  caudal.  Head  2J ;  depth  3-2J,  D.  XI,  10;  A, 
VI,  10 ;  scales  about  5-39-12.  Coeca  7.  Vert.  14  +  18.  L.  12  inches, 
Vermont  to  Great  Lake  region  and  Manitoba,  south  to  Louisiana ;  very 
abundant  west  ot  the  AUeghanies. 

{Bodianua  riipeatris  Raf.  Am.  Monthly  Mag.  1817,  1*20:  Centrarchun  aneus  C.  &  V.  iii, 
84:  Centrarchus  cenea«  GUather,  i,  258;  Jordan,  Man.  Veft.  ed.  2,  237:  Ambloplites  cavi- 
frons  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1868, 217,  is  probably  a  young  specimen  of  this 
species.*) 

946.— CHJBMOBBTTTUS  GUI. 

War  mouths. 

(Calliurus  Ag.  not  of  Raf.) 

(GiU.  Amer.  Joum.  Sci.  Arts,  1864,  92:  type  CaUiurua  melanape  Grd,  =  Pomotis  gulo%us 
Cuv.  &  Val.) 

This  genus  has  the  general  form  and  dentition  of  Ambloplites  with  the 
convex  opercle,  10  dorsal  and  3  anal  spines  of  Lepomis,  Preopercle 
entire.  Branchiostegals  6.  Caudal  fin  emarginate.  Scales  weakly 
ctenoid.    (;f««>o5,  to  yawn ;  Bryttus^  i.  e.  Lepomis.) 

a.  Dorsal  beginning  above  the  operonlar  spot. 
Y98.  €•  anlislius  McKsky.— Goggle  Eye.  - 

Body  heavy,  deep  and  thick,  stouter  and  less  elongate  than  in  the 
next.  Head  deep.  Mouth  large,  the  maxillary  reaching  nearly  to  i>os- 
terior  margin  of  the  eye;  the  supplemental  bone  strong.  Scales  on 
cheeks  in  7  or  8  rows.  Opercular  flap  broad.  Eye  small,  4.J  in  head ;  pre- 
opercle and  mandible  with  large  mucous  i)its.  Dorsal  beginning  directly 
over  the  opercular  spot,  which  is  above  base  of  pectoral  5  spines  of  dor- 
sal very  stout,  the  longest  as  long  as  from  snout  to  middle  of  eye.  Color 
in  life  dark  olive-green  above ;  sides  greenish  and  brassy,  with  blotches 
of  pale  blue  and  bright  coppery  red,  the  red  predominating ;  belly  bright 
brassy  yellow,  profusely  mottled  with  bright  red ;  lower  jaw  chiefly 
yellow  5  iris  bright  red ;  opercular  spot  as  large  as  eye,  black,  bordered 
with  copper  color;  3  or  4  wide  dark  red  bands  radiating  backwards 
from  eye  across  cheeks  and  opercles,  separated  by  narrow  pale  blue  inter- 

*A,carifron8  Cope. 

Physiognomy  more  of  Centrarchus.  Mouth  large,  very  obliqne,  the  maxillary 
reaching  beyond  the  middle  of  the  pnpil ;  chin  prominent.  Outline  of  cranium  con- 
cave. Eye  large,  3  in  head.  Scales  of  cheeks  very  few,  minnte.  Mucous  cavities 
large.  8i]ver>',  dusted  with  dark  points;  scales  with  a  narrow  vertical  dark  shade 
at  base ;  soft  fins  dusky;  a  small  black  opercular  spot.  Depth  2^.  D.  X,  12 ;  A. 
VI,  11;  scales  7-38-13.    Roanoke  River,  Virginia.     {Cope.) 
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spaces;  upper  fins  chiefly  black,  mottled  with  orange  and  blue;  lower- 
fins  dusky ;  a  small  black  spot  on  last  rays  of  dorsal ;  color  in  spirits 
very  dark,  the  reddish  shades  becoming  black  5  young  with  vertical 
chains  of  spots.  Head  2§;  depth  2J.  D.  X,  10;  A.  Ill,  9;  scales 
G-40-12.  L.  10  inches.  Lake  Michigan  and  Upper  Mississippi  Valley; 
abundant. 

(Gloseoplites  melanops  Jor.  Man.  Vert.  od.  1, 1876,  223,  317:  Chcenobryttue  gvXosua  Jot- 
dan,  Man.  Vert.  ed.  2,  1878,  2:^ :  Cfupnobryttus  gulosus  Jonlan,  Ann.  Lye.  Nat.  Hist. 
N.  Y.  1876,  359,  not  Pomotis  gulosus  C.  &  V. ;  McKay,  Proe.  U.  S.  Nat.  Mus,  1681.) 

aa,  Doraal  fin  beginning  behind  the  vertical  of  the  base  of  the  pectorals. 
T29*  €•  g^ulosus  (C.  &  V.)  Jor. —  War-mouth;  Red-eyed  Bream, 

Verj^  similar  to  the  preceding;  the  body  more  compressed  and  more 
elongate,  the  profile  less  st«ep.  Scales  of  cheeks  larger,  in  about  6-^ 
rows.  Opercular  spot  smaller.  Eye  4J  in  head.  Dorsal  beginning 
behind  base  of  pectoral ;  pectoral  short,  barely  reaching  anal.  Color  in 
life  clear  olive-green  clouded  with  darker,  usually  without  red  or  blue; 
a  dusky  spot  on  each  scale  more  or  less  distinct ;  vertical  fins  mottled 
with  dusky ;  a  fiiint  spot  on  last  raj' s  of  dorsal  bordered  by  paler ;  3 
oblique  dusky  bars  radiating  from  eye;  belly  yellowish.  Head  2J; 
depth  2 J.  D.  X,  9 ;  A.  Ill,  8 ;  scales  6-43-11.  L.  9  inches.  Virginia 
to  Texas ;  abundant  only  southward.  Close  to  the  preceding,  but  dis- 
tinguishable by  the  posterior  insertion  of  the  dorsal. 

{Pomotis  gulosus  Cuv.  &  Val.  iii,  367,  1829  :  Cenirarchus gulosus  and  viridisC  &.  V.  vii, 
437, 460, 1831 :  Centrarchus  gulosus  Giinther,  1,  258 :  Calliurus  floridensis  Holbrook,  Jonm. 
Acad.  Nat.  Sci.  Phila.  1855,  53  :  Bryltus  floridensis  Giinther,  i,  260  :  Lepomis  gillii  Cope, 
Joum.  Acad.  Nat.  Sci.  Phiia.  1868,  225 :  Chcenohryttus  viridis  Jordan,  Ann.  Lye.  Nat. 
Hist.  N.  Y.  1876,  300:  Chcenohryitus  viridis  Jordan,  Man.  Vert.  ed.  2,  238:  Calliurus 
melanops  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  11 :  Bryitus  melanops  GUnther,  i,  260:  Zo 
pomis  oharybdis  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1868,  24.) 

S4Y.— ACAMTHARCHUS  GilL 

(Gill,  Amer.  Jonm.  Sci.  Arts,  1834,92:  type  Centrarchus  pomotis  BoXtd,) 

Body  oblong,  robust,  not  much  compressed  or  elevated.  Mouth  not 
very  large,  the  broad  maxillary  with  a  well  developed  supplemental 
bone  5  lower  jaw  projecting.  Teeth  on  vomer,  palatines,  pterygoids, 
and  tongue ;  lingual  teeth  in  a  single  patch ;  pharyngeal  teeth  sharp. 
Gill-rakers  few,  rather  long  and  strong.  Opercle  emarginate ;  preoper- 
cle  entire.  Scales  cycloid,  large.  Lateral  line  complete.  Dorsal  spines 
usually  11 ;  anal  spines  5;  caudal  fin  rounded  behind.  {axavOa^  spine; 
apZovj  anus.) 
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T30.  A.  pomotis  (Baird)  Gill.—JfiMl  Sun-finK 

Body  oblong,  moderately  compressed.  Snout  short.  Mouth  wide, 
the  gape  short;  the  maxiUary  reaching  posterior  part  of  orbit.  Eye  not 
very  large,  3^  to  4  in  head.  Cheeks  with  about  5  rows  of  scales.  Dor- 
sal spines  low ;  the  longest  about  as  long  as  from  snout  to  middle  of 
pupil.  Color  very  dark  greenish  5  body  usually  with  five  rather  indis- 
tinct blackish  longitudinal  bands  along  the  sides;  cheeks  with  dark 
bandSy  which  run  nearly  parallel,  the  lowest  passing  across  the  maxillary 
around  the  front  part  of  the  lower  jaw.  Fins  plain  dusky.  A  black 
opercular  spot.  Head  2§ 5  depth  2.  D.  XI,  10;  A.  V,  10;  scales  6-43-12. 
L.  4  inches.  Southern  New  York  to  South  Carolina,  in  sluggish  streams 
near  the  coast. 

(Centrarchus  pomotia  Baird,  9th  Smitbson.  Rep.  1854,  325;  Jordan,  Man.  Vert.  ed. 
2, 237 :  Centrarmus  pomotia,  Guntlier,  i,  256. ) 

S48.— ENNEACAMTHUS  GiU 

HemiopUUfB  Cope:  Copelandia  Jordam,) 
(Gill,  Am.  Joum.  Sci.  Arts.  1864,  92:  type  Pomotia  oheaua  Grd.) 

Body  rather  short  and  deep,  compressed.  Mouth  small;  the  supple- 
mental maxillary  bone  well  developed.  Teeth  on  vomer  and  palatines, 
none  on  the  tongue.  Opercle  ending  behind  in  two  flat  points,  with  a 
dermal  border.  Preopercle  entire.  Scales  rather  large,  the  lateral 
line  sometimes  interrupted.  Dorsal  fln  continuous,  normally  with  9 
spines ;  anal  flu  smaller  than  the  dorsal,  with  3  spines ;  caudal  flu  con- 
vex behind.  Branchiostegals  6.  Species  of  small  size  and  bright  color- 
ation. Abnormal  variations  in  the  number  of  dorsal  and  anal  spines 
have  given  rise  to  the  nominal  genera  Semioplites  and  Copelandid, 
(evvea,  nine ;  axavOuj  spiuc.) 

Y81*  £•  eriarclias  (Jordan)  McKay. 

Body  rather  elongate,  the  profile  forming  a  nearly  uniform  curve. 
Eye  large,  3  in  head.  Mouth  moderate,  maxillary  reaching  slightly 
beyond  front  of  pupil ;  its  supplemental  bone  well  developed.  Scales 
on  cheek  in  about  3  rows.  Soft  dorsal  high,  its  longest  rays  equal  to 
distance  from  snout  to  front  of  opercle ;  anal  fin  very  large,  with  strong 
spines.  Pectorals  reaching  beyond  anal  spines;  ventral  spines  reaching 
anal.  Lateral  line  incomplete.  Olivaceous;  vertical  fins  with  round 
(blue!)  spots.  Head 23;  depth  2J.  D.  X,  9;  A.  IV,  8;  scales  4-33-10. 
L.  3  inches.  Menomonee  Kiver,  Milwaukee,  Wisconsin;  but  one  speci- 
men preserved.    It  is  probably  an  JSnneacanthus  with  an  abnormal  in- 
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crease  in  the  number  of  spines.    Specimens  of  JE.  simulana  with  the  same 
numbers  are  occasionally  found. 

{Copelandia  eriarcha  J ordarif  Proc.  Ac.  Nat.  Sci.  Phila.  1877,  56;  McKay,  Froc.  U.  8. 
Nat.  Mas.  1881.) 

T33.  £•  obesus  (Bair^)  Gill. 

Body  oblong-ovate,  elliptical.  Scales  large,  little  crowded.  Dorsal 
spines  2^  in  head,  as  long  as  from  snout  to  posterior  margin  of  eye.  Anal 
fin  large;  ventral  spine  not  reaching  vent,  its  first  ray  not  reaching  the 
base  of  the  last  anal  spine;  caudal  fin  moderate,  about  as  long  as  from 
snout  to  middle  of  opercle ;  opercular  spot  rather  large,  more  than  half 
the  size  of  the  eye,  velvet  black,  bordered  with  purple.  Eye  3^  in  head; 
cheeks  with  four  rows  of  scales.  Color  olivaceous,  with  5-8  well-defined 
dark  cross-bars ;  spots  on  body  and  fins  puri)lish  or  golden ;  cheek 
with  lines  and  spots ;  a  dark  bar  below  eye.  Head  2§ ;  depth  1|.  D. 
IX,  10;  A,  III,  10;  scales  4-32-10;  the  i>ores  developed  usually  on 
about  20  scales,  but  sometimes  on  nearly  all  of  them.  L.  3  inches. 
Massachusetts  to  Florida,  abundant  in  sluggish  streams  near  the  coast. 

{Pomotis  ohesus  Baird,  9th  Smiths.  Kept.  1854,  324:  Bryttus  oheane  Girard,  Proc.  Acad. 
Nat.  Sc.  Phila.  1859,  53;  Jordan,  Man.  Vert.  245:  BryUu9  faaciatus  Holbrook,  Jouru. 
Acad.  Nat.  Sci.  Phila.  1855,  51 :  Bt-yihis  fasciatus  GUnther,  i,  260 ;  Cope,  Proc.  Acad. 
Nat.  Sci.  Phila.  Ic578,  65:  Pomotis  guttatus  Morris,  Proc.  Acad.  Nat.  Sci.  Phila.  1859.) 

T83.  £•  gloriosus  (Holbr.)  Jor. 

Body  oval,  moderately  compressed,  the  profile  concave  above  eye. 
Opercular  spot  scarcely  larger  than  pupil.  Caudal  about  as  long  as 
from  snout  to  anterior  margin  of  preopercle.  Color  olive-green,  yellow- 
ish below,  speckled  above  with  golden;  no  vertical  bands;  fins  rosy, 
with  golden  spots,  often  a  dusky  spot  at  base  of  caudal.  Head  2^; 
depth  IJ.  D.  IX,  11;  A.  Ill,  10.  L.  2|  inches.  Maryland  to  Florida, 
in  cle^r  sluggish  streams. 

{Bryttu8  (jloriosm  Holbr.  Jonrn.  Acad.  Nat.  Sci.  Phila.  1855,  51:  Bryttus  gloriosaa 
GUuther,  i,  260;  Uhlor  &  Lugger,  Fishes  Maryland,  112.) 

Y84.  £•  simulans  (Cope)  McKay. 

Body  comparatively  elongate.  Mouth  moderate,  very  oblique,  the 
maxillary  reaching  just  past  the  front  of  orbit.  Dorsal  spines  medium; 
soft  rays  in  the  males  somewhat  elevated,  reaching  to  or  beyond  (var. 
pinniger)  the  base  of  the  caudal;  the  longest  soft  ray  as  long  as  firom 
snout  to  front  of  opercle,  or  (var.  pinniger)  as  long  as  head;  fins  in 
females  all  lower;  pectoral  fin  reaching  nearly  to  middle  of  anal.  Bye 
34  in  head.  Lateral  line  usually,  but  not  always,  complete.  Color  dark 
olive;  young  with  traces  of  vertical  darker  bars;  ear-flap  small,  with  a 
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» 

blue  border,  and  a  pearly  spot  in  front;  a  dark  bar  about  width  of 
pupil  extending  obliquely  downwards  below  eye ;  sides  of  head,  whole 
body  and  vertical  fins,  in  the  males,  with  round  bright  blue  spots  ar- 
ranged in  irregular  rows,  these  spots  most  distinct  on  the  cheeks  and 

« 

opercles  and  on  the  lower  part  of  the  sides;  females  duller,  with  larger 
and  fainter  spots  more  regular  in  po^^tion.  A  dark  bar  below  eye. 
Head  2^;  depth  2^.  D.  IX,  10;  A.  Ill,  9  (occasionaUy  D.  X,  or  A.  IV, 
in  abnormal  specimens) ;  scales  ti-3Q-9.  New  Jersey  to  North  Carolina; 
abundant  near  the  coast. 

(HeniiopUtes  simulans  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1868,  218;  based  on  speci- 
men with  4  anal  spines:  Enneacanthtm  margarotls  Gill  &,  Jordan,  Bull.  U.  S.  Nat.  Mas. 
X,  28,  1878:  Enmacanthus  gutiatus  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1869,  219: 
Enneacanthus  pinniger  Jordan,  Bull.  U.  8.  Nat.  Mus.  x,  27,  1878,  a  southern  form,  dis- 
tinguished by  the  larger  size,  brighter  color,  and  larger  Uns,  aU  doubtless  the  result 
of  more  favorable  surroundings.) 

940.— mESOGOIVISTIVS  Gill. 
Banded  Sun-fishes, 

(Gill,  Amer.  Journ.  Sci.  Arts,  1864,  92:  type  Pomotis  ehatodon  Baird.) 

Body  short  and  deep,  compressed.  Mouth  small.  Teeth  present  on 
vomer  and  palatines,  none  on  the  tongue;  supplemental  maxillary  bone 
small.  Gill  rakers  rather  strong,  dentate.  Opercle  ending  in  two  flat 
points,  with  a  dermal  border;  preopercle  entire.  Scales  large.  Dorsal 
with  ten  spines;  outline  of  the  fin  angulated,  the  middle  spines  being 
much  longer  than  some  of  the  posterior  ones;  anal  fin  much  smaller 
than  the  dorsal,  with  3  spines;  caudal  fin  posteriorly  rounded.  Size 
small.    (/x£<T«?,  middle;  rjto>tay  angle;  (xttiov^  sail.) 

735*  I?I«  cheBtodon  (Baird)  Gill. — Blach-handcd  Sun-fish, 

Body  suborbicular,  compressed.  Head  moderate,  the  profile  nearly 
concurrent  with  the  dorsal  curve.  Mouth  very  small,  the  maxillary 
reaching  nearly  to  the  eye.  Eye  large,  3  in  head.  Cheeks  with  3-4 
rows  of  scales.  Fins  rather  large;  dorsal  fin  high  in  front,  the  middle 
portion  depressed.  Lateral  line  continuous.  Coloration  clouded  straw- 
color,  the  sides  with  G-8  conspicuous  but  rather  irregular  black  vertical 
bars,  the  first  through  the  eye,  the  second  in  front  of  pectorals,  inter- 
rupted on  the  operculum,  the  third  at  the  front  of  the  dorsal  covering 
the  membrane  of  the  first  three  spines,  and  forming  a  medial  black 
Btrii)e  on  each  ventral  fin,  the  fourth  at  front  of  soft  dorsal,  the  fifth 
opposite  its  last  ray,  the  last  at  the  base  of  the  caudal;  black  oi>er- 
cular  spot,  with  a  crescent-shaped  paler  centre.    Fins  mottled.    Head  3; 
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depth  1§,     D.  X,  10;  A.  Ill,  12;  scales  4-2S-10.     L.  3  inches.    New 
Jersey  to  Maryland,  in  sluggish  streams.    A  handsome  little  flsh. 

{Pomotis  chcctodon  Baird,  Ninth  Smithsonian  Report,  1854,  324:  Famotis  elusUfdon 
GUnther,  i,  263;  Jordan,  Man.  Vert.  ed.  2,  245.) 

250.— L.EPOIIIIS  Rafinisqne. 

Sun-fishes. 

{IdUheliSf  Pomolia  and  Apomoiis  Rafiuisqne:    Bryttus  Cnv.  &  Val. :  Xenotis,  Xy$tnh 

plitea  and  Hdioperca  Jordan :  Eupomotis  Gill  &,  Jordan. 

(Ralinesqne,  Journal  de  Physique,  1819,  402:  type  Lahrus  auritus  L.) 

Body  oblong  or  ovate,  more  or  less  compressed,  the  back  in  the 
adult  somewhat  elevated.  Mouth  moderate  or  small,  the  jaws  about 
equal;  maxillary  narrow,  the  supplemental  bone  small  or  reduced  to  a 
mere  rudiment  or  altogether  wanting.  Teeth  on  vomer,  and  usually  on 
palatines ;  none  on  tongue  or  pterygoids ;  lower  pharyngeals  narrow, 
the  teeth  conic  or  paved.  Gill-rakers  mostly  short;  preoporculum 
entire;  operculum  ending  behind  in  a  convex  flap,  black  in  color, 
which  in  some  species  becomes  greatly  developed  with  age.  Branchios- 
tegals  G.  Scales  moderate.  Dorsal  fin  continuous,  with  ten  spines ; 
anal  with  three  spines;  caudal  fin  emarginate.  Coloration  brilliant, 
but  evanescent.  A  large  genus,  one  of  the  most  difficult  in  our  fish 
fauna  in  which  to  distinguish  species.  The  form  of  body,  development 
of  ear-flap,  and  height  of  spines  vary  greatly  with  age.  The  number 
of  fin-rays  and  scales  are  essentially  the  same  in  all.  (Aer<?,  scale;  ^rcD/ia, 
operculum,  a  character  supposed  to  distingush  the  genus  from  Sparus.) 

The  species  may  be  subdivided  as  follows: 

*  Lower  pharyngeals  narrow,  the  teeth  mostly  conio. 
a.  Pharyngeal  teeth  all,  or  nearly  all,  slender,  acute. 
h.  Supplemental  maxillary  bone  well  developed;  palatine  teeth  present;  gill- 
rakers  stiff  and  rather  long.    (Apomotis  Raf. ) .  cyanelluSf  symmetricuSf  phenax. 
bb.  Supplemental  maxillary  reduced  to  a  slight  rudiment. 
0.  Gill-rakers  stiff,  not  very  short;  palatine  teeth  usually  present.    (Lepamis.) 
d,  Gill-rakers  comparatively  long  and  slender;  ear-flap  short. 

iachyruSf  mticrachirus,  mystacalia,  elongatiiSj  murinuSy  punctatuSf  miniatuB, 
dd,  Gill-rakers  short,  thickish ;  ear-flap  very  long  and  narrow  in  the  adult. 

aurituB, 
ec.  Gill-rakers  weak  and  flexible,  very  short ;  no  palatine  teeth.   (Xeiio<{«  Jordan.) 

megalotiSy  marginatuSf  bombifrons. 
bbb.  Supplemental  maxillary  obsolete ;  gill-rakers  slender.    (Helioperca.) 

e.  Palatine  teeth  present humilia, 

€€,  Palatine  teeth  none ;  a  black  dorsal  patch pallidua, 

aa.  Pharyngeal  teeth  mostly  bluntly  conic.    {Xyairoplitta  Jordan.) 

beroa,  euryoru8f  albuliu, 

•*  Lower  pharyngeals  broad,  with  the  teeth  paved,  nearly  spherical,  tninciite  above. 

Eupomotis  Gill  &  Jordan)... notaius,  holbrooki,  gibbo$Md,  lirus. 
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a.  Pharyngeal  teeth  all  or  nearly  all  slender,  acnte;  lower  pharyngeals  narrow,  the 
teeth  mostly  conic. 
b,  Sapplemcntal  maxillary  evident ;  palatine  teeth  present ;  gill-rakers  stiJBT  and 
lather  long.    {Apomotis  *  Rafinesqne.) 

786.  Ij*  ey aneilns  Hat— Red-eye ;  Bine-spotted  Sun-fish, 

Body  oblong,  rather  elongate,  becoming  short  and  deep  with  ^ge ; 
moderately  compressed.  Head  large,  with  projecting  snoat.  Month 
rather  large,  the  maxillary  broad  and  flat,  with  a  small  supplemental  **, ' 

bone,  reaching  nearly  to  the  middle  of  the  eye ;  lower  jaw  projecting. 
Dorsal  spines  qnite  low,  tl)e  highest  scarcely  longer  than  snout  (in  the 
adult,  longer  in  young).  Scales  small.  Opercular  spot  small,  less  than 
eye,  broadly  margined,  the  black  confined  to  the  bony  part  Pectoral 
short,  not  reaching  anal.  Color  variable,  the  prevailing  shade  green, 
with  a  strong  brassy  lustre  on  sides,  which  becomes  nearly  yellow  below ; 
each  scale  usually  with  a  sky-blue  spot  and  more  or  less  of  gilt  edging, 
giving  an  appearance  of  pale  lateral  streaks;  besides  these  marks,  dusky 
or  obscure  vertical  bars  are  often  present,  and  the  sides  are  sprinkled 
with  dark  dots ;  vertical  fins  marked  with  blue  or  green,  the  anal  usually 
edgeci  in  front  with  pale  orange;  usually  a  conspicuous  black  spot  on 
X)osterior  base  of  dorsal  and  anal,  these  often  obsolete ;  iris  red ;  cheeks 
with  narrow  blue  stripes.  Scales  on  cheeks  in  8  rows.  Head  3 ;  depth 
2J.  D.  X,  11;  A.  Ill,  9 ;  Lat.  1.  about  48  L.  7  inches.  Very  variable. 
Great  Lake  region  to  Mexico;  very  abundant  southwestward ;  ascend- 
ing small  brooks. 

(Raf.  Joum.  do  Physique,  1819,  420  :  Icth^Us  melanops  Raf.  Ichth.  Oh.  1820,  28:  Cat- 
Uurus  longuluSf  diaphanxMy  formosus^  and  micropa  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish, 
and  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859:  Bryttus  signifer  Grd.  U.  S.  Pao.  R.  R.  Surv. 
Fish.  liO :  Bryttus  longulua  Giinther,  i,  260 :  Lepomis  micropSf  mineopas,  and  melanops 
Cope,  Joum.  Acad.  Nat.  Sci.  Phila.  1868  223, 224 :  Apomotis  cyanellus  Jordan,  Man. 
Vert.  E.  U.  8.  ed.  2, 239.) 

737.  Ij.  symmetricus  Forbes,  sp.  nov. 

Color  dark,  most  scales  with  a  verti(^al  dark  bar  at  base;  cheeks  mot- 
tled, not  striped;  sides  with  about  10  vertical  bars,  widest  forward; 
pectoral  fins  pale ;  ventrals  dusky  in  the  male ;  dorsal  fin  in  the  female 
with  a  dark  ocellated  spot  on  its  last  ray.  Body  short,  deep,  with  reg- 
ular outlines.  Mouth  moderate,  the  lower  jaw  longest,  the  maxillary 
reaching  the  front  of  the  pni)il ;  supplemental  maxillary  present.  Pala- 
tine teeth  present ;  pbar^  ugeal  teeth  rather  blunt.  Gill-rakers  stiff  and 
long.    Cheeks  with  7  rows  of  scales.    Opercular  angle  not  prolonged, 

*  Rafinesque,  Journ.  de  Pliysique,  etc.,  1819,  420 :  type  Lepomis  cyanellus  Raf. ;  a, 
primitive;  itCbuay  operculum;  ou^,  ^bx ^^Telipomis  BjoS,  1820. 


474     CONTRIBUTIONS   TO  NORTH   AMERICAN   ICHTHYOLOGY — IV. 

its  black  spot  higher  than  long,  shorter  than  eye  with  a  narrow  pale 
border.  Spinous  dorsal  rather  low,  two-thirds  height  ot  soft,  the  long- 
est spine  as  long  as  from  snoat  to  middle  of  eye ;  caudal  peduncle  short 
and  deep ;  caudal  slightly  emarginate ;  pectorals  and  vcutrals  reaching 
vent.  Head  2% ;  depth  1^.  Eye  a  little  longer  than  snout,  3%  in  head. 
D.  X,  10 ;  A.  Ill,  9 ;  scales  6-34-14.  L.  2J  inches  (adult).  Types  15 
specimens,  in  Illinois  Laboratory  of  Natural  History  from  Illinois  River. 
(Forbes  MSS.) 

73§.  El.  phenax  (Cope  &  Jordau)  MoKay. 

Appearance  of  Lepamis  palUdus.  Body  rather  short  and  deep ;  snout 
short,  projecting,  forming  an  angle  over  the  eye.  Mouth  iDoderate,  the 
lower  jaw  slightly  the  longer,  the  maxillary  reaching  middle  of  eye,  the 
supplemental  bone  strong.  Eye  moderate,  4^  in  head.  Opercular  spot 
larger  than  eye.  Scales  on  cheek  in  7  rows.  Gillrakers  very  long. 
Dorsal  spines  short  and  strong,  as  long  as  from  snout  to  middle  of  eye  ] 
pectorals  long ;  soft  dorsal  high,  anal  higher.  Color  in  spirits  nearly 
plain  olive-green  ;  no  black  spot  on  dorsal  or  anal.  Head  2^ ;  depth  2^. 
D.  X,  10 ;  A.  Ill,  9 ;  scales  0-43-14.  L.  6  inches.  Beaseley's  Point, 
New  Jersey. 

{Aponwtis  phenax  Cope  &  Jordan,  BuU.  U.  S.  Nat.  Mas.  x,  28,  1877 ;  McKay,  Proc. 
U.  S.  Nat.  Mu8.  1881.) 

hh.  Supplemental  maxiUary  reduced  to  a  slight  rudiment. 

0.  GiU-rakera  stiff,  not  very  short;  palatine  toeth  usually  present.    (Lepomii,) 
d.  Gill' rakers  comparatively  long  and  slender ;  ear-flap  short. 

730«  Lt*  ischyrus  Jor.  &  Nelson. 

Aspect  of  L,  pallidus.  Body  elongated,  robust,  much  elevated. 
Mouth  wide,  the  maxillaries  reaching  middle  of  orbit.  Palatine  teeth 
I)resent.  Occiput  prominent ;  top  of  head  flat  and  short,  forming  an 
angle  with  the  descending  profile.  Scales  on  cheeks  in  6  rows.  Fins 
high,  the  dorsal  spines  rather  low  and  very  strong,  the  longest  as  long 
as  from  tip  of  snout  to  middle  of  orbit.  Opercular  flap  large,  with  a 
broad  pale  edge,  entirely  surrounding  the  black.  Eye  large,  smaller 
than  opercular  spot,  4J  in  head.  Color  dusky,  mottled  with  oran^  and 
blue ;  cheeks  with  wide  obscure  blue  bands ;  a  dusky  siwt  on  dorsal 
and  anal  behind;  belly  and  lower  fins  coppery  yellow;  lower  jaw  and 
lower  parts  of  head  leaden  blue.  Head  2§ ;  depth,  2^.  D.  X,  12 ;  A. 
in,  10 ;  scales  5-4C-14.    L.  7  inches.    Illinois  Eiver.   . 

{Ichthelis  aquilensia  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist,  i,  37  (not  Pomoiia  iiqmlenm 
B.  &  G.);  Jordan  <&  Nelson,  Bull.  U.  S.  Nat.  Mus.  x,  25,  1877.) 
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74 0«  Li.  inacrocbims  Haf. 

Bright  steel-blue,  with  manj^  bronze  orange  siK>ts,  which  cover  nearly 
the  whole  surface,  so  arranged  that  the  ground  color  forms  a  series  of 
vertical  chain-like  bars,  very  conspicuous  in  life;  vertical  fins  mottled 
with  bronze  and  usually'  more  or  less  edged  with  pale  orange ;  sometimes 
a  faint  black  dorsal  spot;  no  distinct  blue  stripes  on  cheek,  but  the 
sides  of  the  head  shaded  with  purplish.  Opercular  flap  small,  black, 
margined  with  pale.  Body  rather  elongate,  the  head  somewhat  acute. 
Pectoral  fins  reaching  beyond  ventrals  to  anal.  Gill-rakers  rather  long 
and  slender,  strongly  toothed,  11  developed.  Supplemental  bone  minute. 
About  7  rows  of  scales  on  cheeks.  Head  3;  depth  2J.  D.  X,  12;  A. 
Ill,  10;  scales  about  G-42-15.  L.  5  inches.  Ohio  Valley;  a  small, 
handsome  species. 

(Raf.  Joiini.  (le  Physique  1819,  420;  Jordan,  Man.  Vort.  ed.  2, 239:  Lepomit  nepheliu 
Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1868,  222.) 

741.  Li.  mystacalis  Cope. 

Body  deep,  compressed.  Eye  large,  3 J  in  head.  Dorsal  spines 
robust,  little  shorter  than  the  soft  rays;  paired  fins  long;  maxillary 
extending  somewhat  beyond  front  of  orbit;  four  rows  of  scales  on 
cheeks;  opercular  spot  short  without  border.  Gill-rakers  slender. 
Dusky,  sides  silvery,  with  irregular,  short,  dark  vertical  bars ;  a  pale 
band  from  mouth  across  preopercle,  a  dark  line  b6low  this,  then  a  silvery 
band;  lower  parts  and  most  of  vertical  fins  yellow.  Heail  3|;  depth 
2.    D.  X,  12 ;  A.  Ill,  12;  scales  7-51-15.    Ea^t  Florida.    {Cope.) 

(Cope,  Proc.  Am.  Philos.  Soc.  IS'*?,  66.) 

743.  L..  elong:atus  (Holbr.)  GiU  &  Jor. 

Body  rather  elongate,  compressed.  Front  steep.  Caudal  peduncle 
long.  Maxillary  extending  to  front  of  eye.  Eye  large,  3J  in  head. 
Scales  on  cheek  in  G  rows.  Opercular  flap  moderate.  Fins  high,  the 
longest  dorsal  fin  as  long  as  snout  and  eye.  Dusky  above,  yellowish 
below,  with  faint  dark  vertical  bars  on  the  sides,  and  a  dark  blotch  on 
the  tail  behind  the  dorsal  tin;  cheeks  with  pale  bluish  lines;  fins  plain.' 
Head  2% ;  depth  2  J.  D.  X,  11;  A.  Ill,  9.  L.  4  inches.  South  Carolina 
to  Florida.    {HolbrooJc.) 

(Pomotis  elongaius  Holbr.  Journ.  Acad.  Nat.  Sci.  Phila.  1855,  47:  Pamotis  elongatua 
Gtinther,!,  2H2  :  1  Lepomis  ophthalmicus  Cope,  Joarn.  Acad.  Nat.  Sci.  Phila.  18G8,  224.) 

743.  Ij«  murinus  (Grd.)  McKay. 

Body  elongate,  somewhat  compressed,  the  form  precisely  as  in  L.  cya- 
nellus.    Mouth  rather  large;  maxillary  aboat  reaching  front  of  eye; 
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teeth  on  vomer  and  front  of  palatines.  Gill-rakers  moderate,  9  or  10  de- 
veloped. Supplemental  maxillary  scarcely  appreciable.  Eye  equal  to 
interorbital  width.  Cheeks  with  7  rows  of  scales.  Spinous  dorsal  rather 
high,  the  longest  spine  about  as  long  as  from  tip  of  snout  to  pupil;  i)ec- 
torals  short,  scarcely  reaching  vent.  Scales  small,  reduced  on  breast. 
Dark  greenish;  a  black  spot  on  dorsal  as  in  L.  cyanellua.  Head  2|; 
depth  3.    D.  X,  10 ;  A.  Ill,  9 ;  scales  7-42-15.    Texaa. 

(CaUiuruB  muHnua  Grd.  U.  S.  Pac.  R.  R.  Snrv.  Fish.  1858,  18,  pi.  7,  fig.  1;  the  other 
specimens  examined  by  Girard  belong  to  L.  cyanellus  :  Bryttus  murinus  GUuthery  i, 
260;  McKay,  Proc.  U.  8.  Nat.  Mus.  1881,88.) 

744.  El.  piinctatus  (Cut.  &.  Val.)  Jot. 

Body  deep,  compressed,  the  profile  steep;  an  angle  above  the  eye. 
Mouth  moderate;  maxillary  reaching  past  anterior  margin  of  eye;  sup- 
plemental maxillary  present,  small.  Palatine  teeth  present.  Gill-rakers 
rather  long,  stiff,  and  strong.  Opercular  flap  small,  short,  and  deep, 
shorter  than  eye.  Eye  large,  4  in  head.  Scales  on  the  cheeks  in  7 
rows.  Dorsal  spines  high,  the  middle  ones  highest,  nearly  as  long  as 
snout  and  orbit.  Olivaceous,  with  numerous  small  deep  brown  spots, 
smaller  than  pin-heads,  resembling  fly-specks;  these  are  most  distinct 
on  the  lower  part  of  the  sides,  where  they  form  lines  along  the  rows  of 
scales,  and  on  the  opercles;  sometimes  they  cover  the  whole  body.  Fins 
plain  dusky.  Head  3;'  depth  IJ.  D.  X,  11;  A.  Ill,  10;  scales  6-40-13. 
L.  5  inches.  Streams  of  Florida;  a  handsome  species,  known  at  sight 
by  the  peculiar  coloration. 

(Bryttus  punctatus  and  reticulatua  Cuv.  &  Val.  vii,  402 ;  Jordan,  Proc.  U.  S.  Nat. 
Mus.  ii,  224,  1879:  Jjcpomis  apiatus  Cope,  Proc.  Am.  Phil.  Soc.  Pbila.  1877,  65:  Lepi- 
opomus  apiatus  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  25,  1877.) 

745.  El.  mSninlus  Jordan. 

Body  oblong  and  somewhat  regularly  elliptical.  Mouth  rather  large. 
Opercular  flap  short  and  broad,  entirely  black.  Scales  of  cheek  in 
4  series.  Eye  large,  3.^  in  head.  Gill-rakers  shortish,  but  stiff  and 
rough.  Palatine  teeth  present.  Dorsal  sjiines  rather  long,  as  long  as 
from  snout*  to  posterior  edge  of  pupil.  Pectorals  long.  Color  dark,  a 
scarlet  spot  on  each  scale,  forming  red  longitudinal  stripes;  a  dusky 
mark  on  each  side  of  each  red  spot;  belly  largely  orange  red;  fins  dark; 
no  dorsal  spot;  iris  red.  Head  2|;  depth  2^.  D.  X,  10;  A.  111,9; 
scales  4-40-11.  L.  4  inches.  Alabama  to  Texas;  not  rare;  a  small, 
brightly  colored  species. 

(Jordan,  BuU.  U.  S.  Nat.  Mus.  x,  2G,  1877.) 
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dd.  Gill-rakers  sliort,  thickish ;  ear  flap  in  the  adult  very  long  and  narrow. 

746.  Li.  auritUS  (L.)  JtaL— -Lang-eared  Sun-fuh, 

Body  elongate,  not  much  elevated.  Snout  moderately  prominent. 
Mouth  rather  large,  oblique,  the  maxillary  reaching  past  front  of  eye. 
Cheeks  with  rather  small  scales,  in  about  7  rows.  Scales  of  breast  very 
small.  Palatine  teeth  few,  rather  large.  Gill-rakers  quite  short,  not 
much  longer  than  in  Lepomis  megalotiff,  but  stift*  and  rough,  set  wide 
apart,  diminishing  in  size  from  the  angle  forwards.  Opercular  flap 
very  long  (longer  in  the  adult  than  on  any  other  of  the  Sun-fishes 
except  Lepomis  megalotis)^  narrow,  usually  not  wider  than  the  eye.  In 
the  young  the  flap  is  variously  shorter,  but  always  narrow;  lower 
margin  of  flap  usually  pale.  Dorsal  spines  rather  low.  Color  olive; 
belly  largely  orange  red;  scales  on  the  sides  with  reddish  spots  on 
a  bluish  ground;  vertical  fins  chiefly  orange  or  yellowish;  head  with 
bluish  stripes,  especially  in  front  of  eye;  fins  becoming  dusky  in  spii-its; 
no  dusky  blotch  on  last  rays  of  dorsal  and  anal.  Head  (without  flap) 
3  in  length;  depth  2 J.  D.  X,  11;  A.  Ill,  9;  Lat.  1.  47.  L.  8  inches. 
Maine  to  Louisiana;  abundant  in  all  streams  east  of  the  Alleghanies; 
the  typical  form,  above  described,  chiefly  northward. 

(Lahrus  auritus  Linn.  Syst.  Nat.  ed.  x,  283,  1758:  Lahrus  auritua  Linn.  Syst.  Nat.  ed. 
xii,  475,  176G:  Bryttus  unicolor  Ciiv.  &  Val.  vii,  464:  Pomotis  rubricauda  Storer,  Bost. 
Journ.  Nat.  Hist,  iv,  177:  PomotU  appendix  Storer,  Hist.  Fish.  Mass.  1867,  14.) 

Var.  soU&  (Cuv.  &  Val.)  McKay. 

Similar  to  the  preceding,  except  that  the  scales  on  the  cheek  are 
larger,  in  5  or  6  rows;  the  scales  on  the  breast  are  not  very  small,  and 
there  is  usually  a  dusky  blotch  on  the  last  rays  of  the  dorsal.  Virginia 
to  Louisiana,  in  streams  coastwise;  abundant,  replacing  the  true  auritus 
in  the  streams  of  the  Southern  States. 

(PomotU  soils  Cuv.  &  Val.  vii,  4G8:  Ichihdis  rubricauda  Holbrook,  Ichth.  S.  C.  1860, 
15;  McKay,  Proc.  U.  S.  Nat.  Mus.  iv,  89.) 

ec,  Gill-raliors  weak  and  flexible,  very  short;  palatine  leeth  none.     (Xenotia*  Jordan.) 

747.  li.  me^alotis  (Raf.)  Cope. — Long -eared  Sun-fish, 

Body  short  and  deep,  compressed,  the  back  very  strongly  arched;  the 
profile  very  steep,  usually  forming  an  angle  above  eye,  but  sometimes 
full  and  convex.  Mouth  small,  oblique,  the  premaxillary  rather  below 
the  eye,  the  maxillary  extending  to  opposite  middle  of  eye.  Scales  on 
cheek  rather  large,  in  about  5  rows.  Dorsal  spines  very  low,  not  much 
longer  than  the  snout.  Opercular  flap  in  the  adult  very  long  and  broad, 
with  a  broad  or  narrow  pale  blue  or  red  margin,  the  margin  sometimes 

•Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,76:  tyj)©  PomoHsfallax  B.  &  Q.  (^evoi, 
wonderful;  ov^,  ear.) 
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very  broad,  sometimes  almost  wanting;  the  flap  half  or  more  longer 
than  the  eye  in  the  adult,  much  shorter  in  the  young,  its  develop- 
ment subject  to  great  variation.  Brilliant  blue  and  orange;  the  back 
chiefly  blue;  the  belly  entirely  orange,  the  orange  on  the  sides  in  spots, 
the  blue  in  waxy  vertical  streaks;  lips  blue;  cheeks  orange,  with  bright- 
blue  stripes;  blue  stripes  before  eye;  iris  red;  soft  parts  of  vertical  fins 
with  the  rays  blue  and  the  membranes  orange;  ventrals  dusky.  Head 
without  flap,  3  in  length;  depth  15-2^.  D.  X,  10;  A.  Ill,  8;  scales  5- 
38-14.  L.  G  inches.  Michigan  to  Minnesota,  South  Carolina,  and  Mex- 
ico; very  abundant  in  most  streams.  One  of  our  most  brightly-colored 
fishes.  Extremely  variable:  the  young  are  often  elliptical  in  form,  and 
the  size  at  which  the  characteristic  ear-flap  is  developed  varies  greatly 
with  different  individuals.  We  have  thus  far  failed  to  distinguish  any 
tangible  varieties.  Some  Southern  specimens  have  the  ear-flap  longer 
{fallax))  some  Northern  ones  have  the  scales  rather  larger  {in8cript%i4i)j 
or  the  margin  of  the  ear-flap  broader  than  usual  {peltusles),  or  wanting 
altogether  (lythrochloris).  Some  Southern  specimens  {breviceps)  have  a 
dusky  spot  on  the  last  rays  of  dorsal.  These  characters  gradually  dis- 
appear on  examination  of  a  large  series. 

( Ichthelis  megaloiis  Raf.  Ichth.  Oh.  18'20,29 :  Xenoiis  megaJoiis  Jonlan,  Man.  Vert.  ed.  2, 
242:  Ichthelia  aitrita  Raf.  Icli.  Oh.  lS20j  29,  not  Lahrua  auritus  L. :  Lepomis  auritus  Cope, 
Joiiru.  Acad.  Nat.  Sci.  Phila.  18(i8,  220:  Xenotis  Ujthrochloris  Jordan,  Bull,  U.  8.  Nat. 
Mils.  X,  40:  PomoiU  nitida  Kirthmd,  Boat.  Journ.  Nat.  Hist,  iii,  472:  Pomotis  fallax 
Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  24 :  Pomotia  fallax  Girard,  U.  8. 
Puc.  R.  R.  Surv.  Fish.  27:  Pomotis  i^bricauda  Giinther,  i,  262:  Pomolin  hrcriceps  B.  & 
G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390:  Paniotia  popei  Girard,  U.  S.  Pac.  R.  R.  Surv. 
Fish.  X,  26:  Pomoiis  sangninolenlus  Agass.  Amer.  Journ.  Sci.  Art«,  1654,  302:  Xenoiia  solia 
Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  22,  not  Pomotia  aolis  C.  &  V. :  Pomotis  convexifrons 
Baird  &,  (xirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  24  :  Xenotis  aureolua  Jordan,  Bull. 
U.  S.  Nat.  Mils.  X,  41:  PomotU  t n«m/>f m«  Agassi z,  Amer.  Journ.  Sci.  Arts,  1854,  302: 
Xenotis  inscnptus  Jordau,  Bull.  U.  S.  Nat.  Mus.  x,  42:  Lepomis  peltastea  Cope,  I*roc. 
Amer.  Phil.  Soc.  Phila.  1870,  454;  McKay,  Proc.  U.  S.  Nat.  Mus.  iv,  83.) 

74 §•  El.  mar^inatus  (Holbr.)  McKay. 

Body  sbort  and  deep.  Snout  shorter  than  the  diamet^^r  of  the  eye, 
the  maixillary  extending  to  the  orbit.  Paired  fins  rather  long.  Color 
olive,  with  darker  vertical  bars;  head  and  body  with  numerous  bluish- 
green  spots;  opercular  appendix  bordered  with  green.  Head  3;  depth 
2.     D.  (IX)  X,  12;  A.  Ill,  lU.     Fiur  da.     (Holbrook.) 

(Pomotia  murgtHaius  Holbr.  Jouru.  Acad.  Aat.  Sci.  Phila.  1855,  49:  Pomoiia  margi- 
naina  GUulher,  i,  204.) 

741>.  L.  bombifVons  (Agass.)  Jor. 

Body  rather  short  and  deep,  with  the  profile  very  steep  and  the  back 
very  much  arched,   the  greatest  dei)th  of  the  bpdy  being  over   the 
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opercles;  operculfir  flap  very  sniall^  aumargined.  Eye  large;  a  slight 
angle  in  front  of  the  eye.  Gill-rakers  unknown.  Mouth  moderate, 
placed  very  low;  the  premaxillaries  entirely  below  the  eye;  maxillary 
extending  back  to  the  middle  of  the  pupil.  Dorsal  spines  moderate, 
the  last  ones  somewhat  shortened.  Anal  fin  large;  pectorals  and  ven- 
trals  reaching  anal.  Scales  of  cheek  in  5  rows.  Light  brown;  fins 
pale,  unspotted.  Scales  of  belly  and  sides  dotted  with  golden  orange. 
Head  2f ;  depth  2^.  D.  X,  — ;  A.  Ill,  — ;  scales  5-?-ll.  L.  4  inches. 
(Agassiz.)  Tennessee  River.  Known  to  us  from  the  original  descrip- 
tion  and  from  a  tracing  of  a  drawing  received  from  Professor  Bliss. 

{Pomotia  bombifrons  Agossiz,  Amer.  Joiiru.  Sci.  Arts,  1854,  303.) 

aaa.  Supplementary  maxillary  obsolete :  gill-rakers  slender,  rather  stiff.    {Hclioperca* 
Jordau.) 

d.  Palatine  teeth  present. 
790.  Li«  hamilis  (Grd.)  Cope,— Red-spotted  Sunfiah, 

Body  oblong.  Scales  large.  Spines  rather  high.  Profile  not  very 
steep.  Eye  3^  in  head;  mucous  pores  on  head  very  large;  opercular 
flap  rather  long,  broad,  with  a  very  broad  red  margin  which  entirely 
surrounds  the  black.  Gill-rakers  rather  long,  blunt,  8-10,  well  de- 
veloped; cheeks  with  about  5  rows  of  scales.  Bluish,  with  conspicuous 
greenish  spots  and  mottlings  posteriorly ;  sides  with  many  conspicuous 
round  salmon-red  spots;  usually  a  faint  black  spot  on  last  rays  of 
dorsal;  belly  and  lower  fins  red.  Head  2J;  depth  2 J.  D.  X,  11;  A.  Ill, 
9;  scales  5-34-11.  L.  3  inches.  Kentucky  to  Kansas  and  Texas;  lo- 
cally abundant ;  a  small,  highly-colored  species. 

(Bnjttus  humilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  201;  Giranl,  U.  8.  Pac. 
R.  R.  Snrv.  Fish.  1858,  21:  Lepomia  anagallinua  Cope,  Journ.  Acad.  Nat.  Sci.  Phila. 
1868,  221:  Lepomia  anagalliuua  Jordan,  Man.  Vert.  cd.  3,  240:  1  Brytiua  oculatusi  Copo, 
Proc.  Acad.  Nat.  Sci.  Phila.  18o5,  8.3:  t  Lepomia  ovulatua  Coi)o,  Jouru.  Acad.  Nat.  Sci. 
Phila.  18^>8.  221. 

dd.  Palatine  teeth  none ;  a  black  blotch  on  last  rays  of  dorsal. 

751*  L*  pallidus  (Mitch.)  Gill  &  Jor. — Blue  Sunfiah;  Copper-noaed  Bream;  Dot. 
lardec. 

Body  comparatively  short  and  deep,  compressed ;  the  j'oung  slender, 
the  adult  nearly  orbicular.    Caudal  peduncle  rather  slender.    Head  not 

•Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,355:  type  Labrua  paUidua  Mitch.  {rfXiov, 
sun;  ;rr^?<'77,  perch.) 

tX.  oculatua  Cope. 

Similar  to  L,  humilia,  but  the  body  deeper,  the  caudal  peduncle  and  fin  forming 
bnt  one-third  of  the  len;;th.  Head  short;  o^tercular  flap  long,  with  a  black  spot  as 
large  as  eye,  surrounded  by  a  broad  pale  margin;  body  without  rod  spots.  Depth  2^. 
Scales  5-32-11.    L.  3.     {Cope.)    Minnesota. 
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large,  the  projecting  snout  usually  forming  an  angle  above  eye.  Month 
quite  small,  oblique,  the  jaws  about  equal,  the  maxillary  barely  reach- 
ing the  front  of  the  eye.  Five  rows  of  scales  on  cheeks.  Opercular 
flap  very  short  in  the  young ;  in  the  adult  rather  long  and  wide,  without 
pale  edge.  Gill-rakers  moderately  long,  nearly  terete,  bent  slightly 
downwards,  about  10  well  developed.  Dorsal  spines  strong  and  high, 
usually  longer  than  snout  and  eye.  Ventral  fins  reaching  anal ;  pectorals 
reaching  past  anal  spines.  Olive  green ;  adults  dark ;  young  more  or 
less  silvery,  with  a  purple  lustre  in  life ;  sides  with  undulating,  often 
chain  like,  transverse  greenish  bars,  which  become  obsolete  in  the  adult; 
no  blue  stripes  on  cheeks ;  a  diffuse  black  blotch  at  base  of  posterior 
rays  of  dorsal  and  anal,  often  obscure  in  young;  no  red  on  fins;  very 
old  specimens  often  with  the  belly  coppery  red.  Head  3 ;  depth  2.  D. 
X,  11;  A.  Ill,  10;  Lat.  1.  44.  L.  8  inches.  Great  Lakes  to  Florida  and 
Mexico;  very  abundant;  one  of  our  most  widely  diffused  and  variable 
species. 

(Lalnma  pdUaduB  Mitchill,  Trana.  Lit.  &  Phil.  Soc.  N.  Y.  1815, 407 ;  Jordan,  Man.  Vert. 
241:  Lahrus  appendix  Mitchill,  Amor.  Month.  Mag.  247,  1H18  (not  Pomotla  appendix  of 
authors):  Pomotia  incisor  C.  &  V.  vii,  4G6:  Pomolia  incisor  Giinther,  i,  269:  IchHielis  in- 
cisor  Holbrook,  Ichth.  S.  C.  12 :  Pomotis  gibbosus  C.  &  V.  vii,  467 :  Pomoiis  speciosuSj  and 
aquilensis  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 24 :  Pomotis  spcciosus  Giinther,  i,  26;t: 
Pomotis  luna  Grd.  U.  S.  Pae.  R.  R.  Snrv.  Fish,  x,  22 :  Lepomis  longispinis,  megalotiSy  and 
ardesiactts  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1868,220,222:  Lepomis  purpurascens  Cope, 
Proc.  Amer.  Phil.  Soc.  Phila.  1870,  453:  Pomotis  obscurus'*  Ap:a88iz,  Amer.  Journ.  Sci. 
Arts,  1854,  302:  Lepiopomns  obscurus  Jordan,  Ann.  Lye.  Nat.  Hist.  1876,  317,  a  deeply 
colored  variety,  from  the  Tennosseo  Basin  and  southward.) 

aa.  Pharyngeal  teeth  mostly  bluntly  conic.    (Xystroplitesi  Jordan.) 

759.  E..  heros  (B.  &  G.)  McKay. 

Appearance  of  Lepomis  2>olUdu8.  Body  robust,  deep ;  the  front  steep, 
the  projecting  snout  forming  a  considerable  angle  at  the  eye.  Caudal 
peduncle  rather  long.  !Mouth  moderate.  Eye  large.  Scales  on  cheeks 
iu  4  or  5  rows.  Opercular  flap  broad,  about  as  large  as  eye,  with  an 
orange  margin  below  and  behind.     Spines  strong  and  rather  high. 


•The  life  colors  of  *^ Lepomis  ohscinnis^^  are  as  follows: 

Dark  green  ahove,  the  shoulders  and  front  of  hack  with  distinct  greenish-black 
Rpot«;  sides  with  wide  dark-green  bars;  chest  bright  coppery -red,  spotted  with  black- 
iali  and  orange;  sides  of  belly  with  blackish  and  caimine ;  face,  lower  jaw,  and  lower 
piirtD  of  head  of  a  peculiar  bright  leaden  hhie;  cheeks  orange  and  lead-blue,  not 
striped;  opercular  spot  large,  all  black;  vertical  fins  dark  blue-green;  a  black  spot 
on  last  rays  of  dorsal  and  anal. 

tJonlan  MSS.  Cope,  Proc.  Amer.  Philos.  Soc.  1877,  66:  type  XystropHtes  gilUi  Jor- 
dan =Z?r.v/fu«  albulns  Grd.    (^f  ($rpor,  a  scraper — gill-raker;  OTrAir^s,  armed.) 
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Pectoral  fins  long.  Olivaceous,  plain  in  spirits;  belly  silvery;  cheeks 
not  striped;  usually  a  faint  spot  on  last  rays  of  dorsal,  and  sometimes 
of  anal  also.  Head  2^;  depth  2.  D.  X,  12;  A.  IIP,  11;  scales  5-39-15. 
Texas;  one  specimen  known;  distinguishable  from  Xepomi«|^a{/i(?tf« only 
by  the  blunt  teeth. 

(Pomotia  heros  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1854,  25:  Pomotis  hcros 
Grd.  U.  S.  Mex.  Bouud.  Surv.  Iclith.  6:  Xystroplitea  heros  Joraan,  Man.  Vert.  ed.  2^ 
244.) 

758.  I«.  curyoms  McKay. 

Body  very  robust,  compressed;  form  nearly  oval;  dorsal  outline 
more  convex  than  ventral;  profile  steep,  convex.  Mouth  oblique, 
small;  maxillary  reaching  front  of  eye.  Outer  teeth  stronger  than 
others;  teeth  on  front  of  palatines.  Lower  pharyngeals  with  the  rather 
long  posterior  spur  turned  up,  stoutish ;  the  inner  angle  rounded,  some- 
what obtuse.  Teeth  stout,  very  much  blunted,  not  close  set;  the  inner 
considerably  stronger  and  less  blunt  than  the  rest.  Gill  rakers  short, 
stout,  about  eight  in  number,  the  inner  surface  roughened.  Maxillary 
with  a  small  but  perfectly  distinct  supplemental  bone.  Eye  very  small, 
considerably  le^s  than  length  of  snout.  Scales  on  cheeks  in  6-7  rows. 
Opercular  flap  nearly  as  long  as  snout,  surrounded  by  a  very  broad, 
paler,  membranous  margin;  scales  on  the  opercle  large,  in  5  rows. 
Dorsal  spines  low,  the  longest  as  long  as  from  snout  to  eye;  much 
lower  than  soft  rays.  Caudal  peduncle  and  fin  short  and  broad;  ven- 
trals  and  pectorals  short,  reaching  vent.  Scales  on  breast  larger  than 
those  on  cheeks.  Head  3^;  depth  2f.  D.  X,  11;  A.  Ill,  10;  scales  6- 
43-14.    L,  6§  inches.    Lake  Huron;  one  specimen  known. 

(McKay,  Proc.  U.  S.  Nat.  Mus.  1881,  89.) 
754.  L.  albulns  (Grd.)  McKay. 

Body  elongate,  rather  deep  mesially.  Caudal  peduncle  rather  elon- 
gate. Snout  projecting,  forming  an  angle  above  eye.  Mouth  wide, 
the  lower  jaw  projecting;  maxillary  reaching  just  past  front  of  pupil. 
Eye  as  long  as  opercular  flap,  4 J  in  head ;  flap  moderate,  broad,  with  a 
very  wide  pale  edge  below  and  behind.  Dorsal  spines  moderate,  .is 
long  as  snout  and  half  of  orbit.  Five  rows  of  scales  on  cheek.  Lower 
pharyngeal  teeth  blunt,  almost  paved.  Light  olive,  uniform  in  spirits; 
traces  of  dusky  mottlings  on  last  rays  of  dorsal  and  anal.  Head  2.^; 
depth  2.    D.  X,  10;  A.  Ill,  0;  scales  C-42-13.    L.  5  inches.    Florida  to 

Bull.  Nat.  Mus.  No.  IG 31 


r 
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Texas;  not  common;  like  the  preceding  species,  intermediate  between 
Lepomis  proper  and  Eupomotis, 

{Brifttua  alhulus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1857;  Girard,  U.  S.  Pac.  R.  R. 
8urv.  X,  10:  Bryttm  alhulus  GUntber,  i,  259:  Xystroplitts  gilli  Jordan,  Bull.  U.  S.  Nat, 
Mas.  X,  JM,  1677;  McKay,  Proc.  y.  8.  Nat  Mas.  1881,  89.) 

*•  Lower  pharyugeals  broad;  pbaryDgeal  teotb  paved,  subspberical  in  form,  troncate 
above,    (Eupomotis  Gill  &  Jordan.*) 

755.  L..  holbrooki  (Cuv.  <&  Val.)  McKay. 

Body  robust,  elevated,  the  snout  rather  produced.  Ej'e  large,  4  in 
head;  maxillary  reaching  front  of  orbit.  Dorsal  fin  high,  the  spines 
about  as  high  as  the  soft  rays;  pectoral  fins  very  long.  Cheekg  with  5 
rows  of  scales.  Gill-rakers  rather  long,  obtuse,  strongly  toothed.  Oper- 
cular flap  8hort,broad,  with  a  broad  orange  margin  below  and  behind. 
No  palatine  teeth;  pharyngeal  teeth  paved.  Dusky  olive,  silvery  be- 
low ;  throat  yellow ;  fins  dark,  with  yellowish  rays;  no  black  dorsal  spot. 
HeiMl  3§;  depth  2^.  D.  X,  12;  A.  Ill,  11.  L.  10  inches.  South  Caro- 
lina to  Florida;  abundant. 

{PomoiU  holbrooki  Cuv.  &  Val.  vii,  466,  1831:  Pcmotis  speciosus  Holbr.  Joum.  Acad. 
Nat.  Sci.  Pbila.  1855,  48:  Pomotis  microlophus  Glinther,  i,  264:  IXystroplUes  longimanus 
Cope,  Proc.  Amer.  Pbil.  Soc.  Pbila.  1877,  66:  Eupomotis  holbrooki  Jordan,  Proc.  U.  8. 
Nat.  Mu8.  ii,  1879,  224.) 

756.  L.  notatus  (Agass.)  McKay. 

Body  robust,  elongate,  the  snout  projecting,  the  profile  scarcely  gib- 
bous. Mouth  rather  wide,  oblique,  reaching  the  front  of  eye.  Eye 
rather  large.  Opercular  flap  wide  and  rounded,  shorter  than  in  X.  gib- 
baamj  with  a  rather  wide  pale  border  all  around.  Scales  very  large; 
4  rows  on  cheek.  Spines  rather  high  and  strong,  the  longest  dorsal 
spine  as  long  as  from  muzzle  past  middle  of  pupil.  Soft  fins  high. 
Gill-rakers  short  and  not  very  still'.  Pharyngeal  teeth  paved.  .  Color 
pale  olive,  mottled;  a  faint  dorsal  sjmt.  Head  3;  depth  2j^;  D.  X,  11; 
A.  in,  11;  scales  4-35-13.    L.  8  inches.    Illinois  to  Alabama. 

(Pomotis  tiotatus  Ag.  Amer.  Journ.  gci.  Art8,  1854,  3U2:  Eupomotis  pallidus  Jordan, 
Ball.  U.  S.  Nat.  Mus.  x,  21,  1877;  not  Pomotis  pallidas  Agass.) 

757.  I4.  gibbosus  (L.)  McKay.— Com  won  Sun-fish;  Bream;  Pumpkin-seed;  Sunny, 

Body  short  and  deep,  compressed,  the  profile  steep,  convex;  usually 
an  angle  above  the  eye.  Head  rather  small.  Mouth  small,  oblique, 
the  maxillary  scarcely  reaching  the  front  of  the  eye.  Dorsal  spines 
rather  high,  as  long  as  eye  and  snout;  the  soft  rays  higher.    Pectorals 

*  Gill  &  Jordan,  Field  and  Forest,  1877,  ii,  190:  type  Sparus  aureus  Walbaum  =  Pfroa 
gibbosa  L.     (ev,  ■well;  n&)^a,  operclo;  ol»$,  ear.) 
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long.  Scales  large;  4  rows  on  cheek.  Pharyngeal  teeth  all  truncate, 
paved.  Color  greenish-olive  above,  shaded  with  bluish,  the  sides  Slot- 
ted and  blotched  with  orange;  belly  orange-yellow;  cheekis  orange, 
with  blue  wavy  streaks;  lower  fins  orange,  upper  bluish  and  orange- 
spotted.  Opercular  flap  rather  small,  the  lower  posterior  part  always 
bright  scarlet,  a  mark  which  distinguishes  this  species  when  adult  at 
ouce  from  all  our  other  high-colored  sun-fishes.  Head  3J;  depth  2.  D. 
X,  11 ;  A.  Ill,  10;  Lat.  1. 47.  L.  8  inches.  Great  Lake  region  to  Maine 
and  southward  to  Florida,  east  of  the  Alleghanies;  found  only  in  the 
northern  parts  of  the  Mississippi  Valley.  One  of  our  most  abundant 
and  familiar  fishes. 

(Perca  gibho$a  L.  Syst.  Nat.  ed.  xi,  293,  1760  (after  Perca  fluviatilia  gibboaOj  ventre 
luteo,  of  Catesby):  Sparus  aureus  Wall).,  Artexli.  Pijc.  1792,  290  (afttjr  '*Goldfisch" 
of  Schopff):  Pomotift  vulgaris  Cuv.  &,  Val.  iii,  91,  1829:  Morone  maculata  Mitchill,  Re- 
port, in  part,  Fish.  N.  Y.  Ifcjl4,  18:  Pomotis  vulgaris  Holbr.  Ichth.  S.  Car.  8:  Pomotis 
ralgaris  Storer,  Fish.  Mass.  12 :  Pomotis  auritus  GUnther,  i,  261 :  EupomoUs  aureus  Jor- 
dan, Man.  Vert.  241.) 

758.  L..  Urns  McKay. 

"This  species  resembles  P.  inciaar  {L.pallidus)  in  the  outline  of  the 
body,  the  nature  and  coloration  of  the  scales,  and  in  the  size  and  form 
of  the  fins,  but  it  differs  greatly  fi-om  it  by  its  large  mouth,  the  free 
extremity  of  the  upper  jaws  reaching  the  vertical  line  of  the  middle  of 
the  eye,  by  the  presence  of  teeth  upon  the  palate,  and  by  the  ventral 
fins  being  placed  immediately  under  the  pectorals.  The  black  oper- 
cular appendage,  which  is  verj'  short,  has  a  narrow,  orange  border  be- 
hind ;  there  is  a  black  spot  at  the  base  of  the  posterior  rays  of  the 
dorsal;  both  dorsal  and  anal  are  marked  by  one  or  two  dark  strijics; 
the  caudal  is  crossed  by  several  dotted  vertical  lines;  there  are  eight 
or  nine  dusky  bars  across  the  sides  between  the  head  and  taiL  Tbis 
species  bears  the  same  relation  to  Pomotis  that  Pomoxis  bears  to  the 
true  Centrarchus  in  the  size  of  the  mouth  and  the  form  of  the  body, 
and  I  have  no  doubt  it  will  some  day  become  the  type  of  a  distinct 
genus.'^  (Agassis.)  Tennessee  Eiver,  at  Huntsville,  Ala.  We  are 
informed  by  Professor  Bliss  that  the  types  of  this  species  have  the 
pharyngeals  paved. 

(Pomotis  pallidus  Agassiz,  Amer.  Joam.  Sci.  Arts,  1854,  303,  not  Ldbrus  pallidM 
Hitch.;  McKay,  Proc.  U.  S.  Nat.  Mas.  1881,  89.) 
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951.— IXIICROPTERIJS  Lac<^pMe. 

Black  Bass.  . 

{Huro  and  Gryetes  Cuvier  and  Valenciennes:  CalliuruSj  Dioplites,  Lepomis,  etc.,  Rafin- 

esque.) 

(La«^pMe,  Hist.  Nat.  Poiss.  iv,  325,  1802:  type  Micropterua  Momieu  Lac.) 

Body  elongate-ovate,  compressed,  the  back  Dot  much  elevated.  Head 
oblong-conic.  Mouth  very  large,  oblique,  the  broad  maxillary  reaching 
nearly  to  or  beyond  the  posterior  margin  of  the  eye,  its  supplemental  bone 
well  developed.  Lower  jaw  prominent.  Teeth  on  jaws,  vomer,  and  pala- 
tines; usually  none  on  the  tongue.  Preopercle  entire;  operculum  end- 
ing in  two  flat  points,  without  cartilaginous  flap.  Branchiostegals  nor- 
mally 6.  Scales  rather  small,  weakly  ctenoid.  Lateral  line  continuous. 
Borsal  fin  divided  by  a  deep  notch,  the  spines  low  and  rather  feeble,  10 
in  number;  anal  spines  3;  the  anal  fin  much  smaller  than  the  dorsal; 
caudal  fin  emarginate.  Size  large.  Two  species,  among  the  most  im- 
portant of  American  "  game-fishes."  (fuxpo<;^  small;  Tzrspov^  fin ;  the  dor- 
sal fin  in  the  typical  specimen  having  been  injured,  its  posterior  rays, 
detached  and  bitten  oft' short,  were  taken  by  Lacepedefor  a  separate  fin.) 

o.  Mouth  very  large,  the  maxillary  in  the  adult  extending  beyond  the  orbit;  scales 
rather  large,  65-70  in  the  lateral  line;  7-8  series  above  lateral  line. 

750*  HI*  salmoides  (Lac.)  Henshall. — Large-mouthed  Black  Bass;  Oswego  Bass; 
Green  Bass;  Bayou  Bass, 

Body  ovate-fusiform,  becoming  deeper  with  age,  moderately  com- 
pressed. Head  large.  Mouth  very  wide,  the  maxillary  in  the  adult 
reaching  beyond  the  eye;  in  the  young  shorter.  Scales  on  the  cheek 
in  about  10  rows;  scales  on  the  trunk  comparatively  large.  Lingual 
teeth  sometimes  present.  Dorsal  fin  very  deeply  notched.  Colora- 
tion of  the  young  dark-green  above;  sides  and  below  greenish-silvery; 
a  blackish  stripe  along  the  sides  from  .opercle  to  the  middle  of  the 
caudal  fin;  three  dark  oblique  stripes  across  the  cheeks  and  opercles; 
below  and  above  the  lateral  band  some  dark  spots;  caudal  fin  pale  at 
base,  then  blackish,  whitish  at  tip;  belly  white.  As  the  fish  grows 
older  the  blaek  lateral  band  breaks  up  and  grows  fainter,  and  the  color 
becomes  more  and  more  of  a  uniform  pale  dull  green,  the  back  being 
darker;  a  dark  opercular  blotch  usually  present.  Head  3^5  depth  3. 
D.  X,  13;  A.  Ill,  11;  scales  8-68-lG.  L.  1-2  feet.  Rivers  of  the 
United  States,  from  the  Great  Lakes  and  Red  River  of  the  North 
to  Florida  and  Texas;  everywhere  abundant,  preferring  lakes,  bayous, 
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and  sluggish  waters.  It  grows  to  a  larger  size  than  the  next  species, 
and  is  readily  distinguished  by  its  coloration  and  the  larger  mouth  and 
larger  scales.    Both  species  vary  much  with  different  waters. 

(Labrus  salmoides  Lac^p^de,  Hint.  Nat.  Poiss.  iv,  716,  1802:  Lepamis  pallida  Raf. 
Ichth.  Oh.  30,  1820;  Jordan,  Ann.  Lye.  Nat.  Hist,  xi,  314,  1877:  Cichla  floridana  Le 
Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  1822,  220:  Huro  nigricans  C.  &  V.  ii,  124:  Euro 
nigricans  Gtinthcr,  i,  255:  Micropterun  nigricans  Gill,  Proc.  Amer.  Assoc.  Adv.  Sci.  1873, 
70  (and  of  most  late  writers):  Diopliies  nuecensis  Grd.  U.  S.  Mex.  Bound.  Ichth.  3; 
Micropttrus  salmoides  Henshall,  Book  of  the  Black  Bass,  1881,  ll(i.) 

aa.  Mouth  smaller,  the  maxillary  in  the  adnlt  not  extending  beyond  orbit;  scales 
smaller,  72-75  in  the  lateral  line ;  10-12  series  above  the  lateral  line. 

7<IO«  in*  dolomiea  "Lac,^ Small-mouthed  Black  Bass. 

Body  ovate-fusiform,  becoming  deeper  with  age.  Head  large.  Mouth 
large,  but  smaller  than  in  M,  salmoides^  the  maxillary  ending  consider- 
ably in  front  of  the  hinder  margin  of  the  orbit.  Scales  on  the  cheek 
minute,  in  about  17  rows;  scales  on  the  trunk  comparatively  small. 
Dorsal  fin  deeply  notched,  but  less  so  than  in  M,  salmaidesj  the  ninth 
spine  being  about  half  as  long  as  the  longest,  and  not  much  shorter  than 
the  tenth.  Coloration  quite  variable,  the  young  dull  golden  green,  with 
bronze  lustre ;  darker  spots  along  the  sides,  which  tend  to  form  short 
vertical  bars,  but  never  a  dark  lateral  band;  3  bronze  bands  radiating 
from  eye  across  cheeks  and  opercles;  a  dusky  spot  on  point  of  opercu- 
lum; belly  white;  caudal  fin  yellowish  at  base,  then  black,  with  white 
tips;  dorsal  with  bronze  spots,  its  edge  dusky.  In  some  waters  the  fin- 
markings  are  obsolete,  but  usually  they  are  very  conspicuous  in  the 
young.  Southern  specimens  usually  have  the  scales  of  the  lower  part 
of  the  sides  with  faint  dark  streaks;  adult  specimens  have  all  these 
marks  more  or  less  wholly  obliterated,  and  become  ultimately  of  a  uni- 
form dead  green,  without  silvery  lustre.  Head  3^;  depth  3J.  D.  X,  13 j 
A.  Ill,  10  or  11;  scales  11-74-17.  Elvers  of  the  United  States,  from 
the  Great  Lake  region  to  South  Carolina  and  Arkansas;  abundant, 
frequenting  running  streams,  and  preferring  clear  and  cool  waters;  its 
southern  limit  is  bounded  by  the  presence  of  such  waters.  As  a  game 
fish  this  species  is  usually  more  highly  valued  than  its  congener.* 

(LacdpMo,  Hist.  Nat.  Poiss,  iv,  325,  1802;  Hcoshall,  Book  of  the  Black  Bass,  1981, 
84:  Bodianus  achigan  Raf.  Amcr.  Monthly  Mag.  &  Crit.  Rev;  ii,  120,  1817:  Grysfes 
salmoides  C.  &  V.  iii,  54:  Grysies  salmonoidts  Gtinthcr,  i,  252:  Micrapterus  salmoides 
Gill,  Proc.  Amer.  Assoc.  Adv.  Sci.  1873,  (57,  and  of  luauy  American  writers:  CalUurus 
punciulattts  Raf.  Ichth.  Oh.  26:  Grgstes  fasciatus  GUuther,  i,  ;^8:  Centrarchus  ohscurus 
GUnther,  i,  258.) 


•Both  this  species  and  the  preceding  are  popularly  known  in  the  Soathem  States 
by  the  grossly  erroneous  name  of  **  Trout." 
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Family  LXXXV.— PERCIDJE. 

(The  Perches.) 

Body  more  or  less  elongate,  terete  or  compressed,  covered  more  or  less 
completely  with  rather  small,  ctenoid,  adherent  scales.  Lateral  line 
usaally  present,  not  extending  on  the  caadal  fin.  Mouth  tesrminal  or 
inferior,  small  or  large,  the  premaxillaries  protractile  or  not ;  maxillaries 
large  or  small,  without  distinct  supplemental  bone.  Jaws,  vomer,  and 
palatines  with  bands  of  teeth,  which  are  usually  villiform,  but  some- 
times mixed  with  canines;  occasionally  the  teeth  on  the  vomer  or  pala- 
tines are  absent.  Head  naked,  or  more  or  less  scaly ;  preopercle  entire 
or  serrate ;  opercles  usually  ending  in  a  flat  spine.  Branchiostegals  6 
or  7.  Gills  4,  a  slit  behind  the  fourth  ;  gill-membranes  free  or  connected, 
not  joined  to  the  isthmus ;  gill-rakers  slender,  toothed ;  pseudobrdnchifle 
small,  or  glandular  and  concealed,  or  altogether  wanting ;  lower  x)haryn- 
geals  separate,  with  sharp  teeth.  Fins  generally  large ;  two  dorsals, 
the  first  of  6  to  15  spines ;  anal  fin  with  one  or  two  spines  (three  in 
PercichihySy  a  fresh- water  genus  from  Chili).  Ventrals  thoracic,  I,  5 ; 
pectorals  often  very  large ;  caudal  lunate,  truncate  or  rounded.  Anal 
papilla  often  present.  Air  bladder  small  and  adherent,  often  entirely 
wanting.    Pyloric  coeca  few.    Vertebrae,  30  to  45. 

Genera  about  22 ;  species,  90  to  100 ;  inhabitants  of  the  fresh  waters 
of  cool  regions,  most  of  them  being  American  and  nearly  all  belonging 
to  the  fauna  of  the  United  States.  The  great  majority  of  the  species 
belong  to  the  sub-family  of  UtheostomatincCj  the  Darters,  all  the  species 
of  which  group  are  American.  They  are  among  the  most  singular  and 
interesting  of  our  fishes.  They  differ  from  the  typical  Pereitiw  in  their 
small  size,  bright  colors,  and  large  fins,  and  in<;re  technically  in  the 
rudimentary  condition  of  the  pseudobranchiie  and  the  air  bladder,  both 
of  which  organs  are  usually  inappreciable.  The  preopercle  is  unarmed, 
and  the  number  of  branchiostegiUs  is  six.  An  anal  papilla  is  likewise 
developed,  as  in  the  GohiidcCj  to  which  group  the  Darters  bear  a  consid- 
erable superficial  resemblance,  which,  however,  indicates  no  real  affinity. 
The  relations  of  the  Darters  to  the  Perches  have  been  aptly  expressed 
by  Professor  S.  A.  Forbes: 

"Given  a  supply  of  certain  kinds  of  lood  nearly  inaccessible  to  the 
ordinary  fish,  it  is  to  be  expected  that  some  fishes  would  become 
especially  fitted  for  its  utilization.    Thus  the  Ftheostomatincd  as  a  group 


85.    PERCID^.  487 

are  explained  in  a  word  by  the  hypothesis  of  the  progressive  adapta- 
tion of  the  young  of  certain  Percidee  to  a  peculiar  place  of  refuge  and  a 
peculiarly  situated  food  supply.  Perhaps  we  may  without  violence  call 
these  the  mountaineers  among  fishes.  Forced  from  the  populous  and 
fertile  valleys  of  the  river  beds  and  lake  bottoms,  they  have  taken 
refuge  from  their  enemies  in  the  rocky  highlands,  where  the  free  waters 
play  in  ceaseless  torrents,  and  there  they  have  wrested  from  sttibborn 
nature  a  meager  living.  Although  diminished  in  size  by  their  constant 
struggle  with  the  elements,  they  have  developed  an  activity  and  hardi- 
hood, a  vigor  of  life  and  a  glow  of  high  color  almost  unknown  among 
the  easier  livers  of  the  lower  lauds.  •  •  •  Notwithstanding  their 
trivial  size,  they  do  not  seem  to  be  dwarfed  so  much  as  concentrated 
fishes.'^    (Am.  Nat.  1880,  October,  pp.  697-702.) 

The  colors  of  the  EtUeostomatince  are  usually  very  brilliant,  species  of 
PcRcilichthySj  NotJionoUutj  and  Diplesium  being  among  the  most  brilliantly 
colored  fishes  known ;  the  sexual  differences  are  often  great,  the  females 
being  as  a  rule  dull  in  color  and  more  speckled  or  barred  than  the  males. 
Most  of  them  prefer  clear  running  water,  where  they  lie  on  the  bottom 
concealed  under  stones,  darting,  when  frightened  or  hungry,  with  great 
velocity,  for  a  short  distance,  by  a  powerful  movement  of  the  fan-shaped 
pectorals,  then  stopping  as  suddenly.  They  rarely  use  the  caudal  fin 
in  swimming,  and  they  are  seldom  seen  moving  or  floating  freely  in  the 
water  like  most  fishes.  When  at  rest,  they  support  themselves  on  their 
expanded  ventrals  and  anal  fin.  All  of  them  can  turn  the  head  from 
side  to  side,  and  they  frequently  lie  with  the  head  in  a  curved  position 
or  partly  on  one  side  of  the  body.  The  species  of  Amniocrypt&i  and 
perhaps  some  of  the  others  prefer  a  sandy  bottom,  where,  by  a  sudden 
plunge,  the  fish  buries  itself  in  the  sand  and  remains  quiescent  for 
hours  at  a  time,  with  only  its  eyes  and  snout  visible.  The  others  lurk 
in  stony  places,  under  rocks  and  weeds.  Although  more  than  usually 
tenacious  of  vitality,  the  Darters,  from  their  bottom  life,  are  the  first 
to  be  disturbed  by  impurities  in  the  water.  All  the  Darters  are  car- 
nivorous, feeding  chiefly  on  the  larvae  of  Dipteraj  and  in  their  way  vonv- 
cious.  All  are  of  small  size;  the  largest  (Pcrcina)  reaches  a  length  of  8 
inches,  while  the  smallest  (Microperca)  is  piobably  the  smallest  spiny- 
rayed  fish  known,  barely  attaining  the  length  of  an  inch  and  a  half. 
They  are  of  tQo  small  size  to  be  used  for  food,  although,  according  to 
Bafinesqne,  ''they  are  good  to  eat,  fried.'' 

The  Percince  lire  represented  in  America  by  two  genera,  and  in  Europe 
by  the  same  two  and  three  others — Acerinuj  Percarinay  and  Aspro — the 
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latter  bearing  a  strong  external  resemblance  to  the  EtheostomatincBy  and 
serving  as  a  connecting  link  between  them  and  the  more  typical  forms. 

(Percidw  part,  Giinther,  i,  58-78;  genera  Perca,  Lueioperca,  Fileoma,  Bohosoma,  Ace- 
fftia,  Percarinay  Aspro^  PercichtkySy  and  Percilia.) 

*  Anal  spines  one  or  two. 

a.  Pbeudobrauchia)  imperfect  or  wanting;  preopercle  entire;  branchiostegals  6.   {Ethe^ 

osiomatince, ) 
h.  Premaxillaries  protractile. 

c.  Body  extremely  elongate,  snbcylindrieal,  translucent,  the  belly  at  least  naked; 

lateral  line  complete;  gill-membranes  broadly  united. 

d.  Anal  spine  single ;  anal  tin  nearly  as  large  as  second  dorsal. 

Ammocbypta,  252. 

dd.  Anal  spines  two;  anal  fin  small - Ioa,  253. 

cc.  Body  less  elongate,  opaque,  chiefly  scaled. 

&.  Anal  spine  obscure,  normally  single. 

/.  Lateral  line  complete,  or  wanting  on  a  few  scales  only..BoLE08()MA,  254. 

ff.  Lateral  line  incomplete Vaillaktia,  255. 

ee.  Anal  spines  two,  the  first  commonly  the  longer. 

g.  Gill-membranes  more  or  less  broadly  united ;  belly  with  ordinary  scales. 

h.  Maxillary  bone  normal Ulockntra,  256. 

hh.  Maxillary  adnate  to  the  preorbital Diplesium,  257. 

gg.  Gill-membranes  scarcely  connected. 

i.  Belly  with  enlarged  caducous  plates. Cottogaster,  258. 

ii.  Belly  without  enlarged  caducous  plates Imostoma,  259. 

hh.  Premaxillaries  not  protractile. 

j.  Lateral  line  complete. 

k.  Ventral  line  with  a  series  of  enlarged,  spinous,  caducous  scales 

or  (if  these  are  fallen)  a  naked  strip. 

I,  Mouth  small,  inferior,  beneat  ha  pig-like  snout ..  Percina,  260. 

U,  Mouth  larger,  the  snout  not  projecting  bejond  it. 

Alvordius,  261. 
kk.  Yelitral  lino  without  caducous  scales. 

III.  Gill-membranes  scarcely  connected. 

n.  Anal  fin  larger  than  second  dorsal    Hadkoptercs,  262. 

nil.  Anal  fiu  smaller  than  second  dorsal .  .Notiionotus,  26«i. 

mm.  Gill-membranes  broadly  connected  ..  .Naxostoma,  2154. 

jj.  Lateral  line  present,  incomplete. 

o.  Gill-membranes  broadly  united Etheostoma,  265. 

00.  Gill- membranes  separate  or  nearly  so. 

PcECiLiciixnYS,  236. 

jjj.  Lateral  line  obsolete Microperca,  267. 

.  Pseudobranchiie  well  developed ;  preopercle  serrate ;  brauchiostegals7.    (/<Tciii<p.) 

p.  Canine  teeth  none ;  body  oblong. .  - Pkrca,  268. 

pp.  Canine  teeth  in  jaws  and  palatines;  iKxly  elongate. 

SllZOSTKDlUM,  269. 

359.— A]«I]«IO€RFPTA  Jordan. 
Sand  Darters. 

(*  Pleurolepia  Agassiz;  not  PleurolepU  Egerton,  a  genus  of  extinct  Ganoids.) 
(Jordan,  Bull.  U.  8.  Nat.  Mus.  x,  6,  1877:  type  Amntocrifpta  &cant  Jordan.) 

Boily  slender  and  elongate,  sub-cylindrical;  pelluci<l  in  life.    Head 


*  Agassiz,  Bull.  Mus.  Comp.  Zool.  i,  5,  1863:  tyx>e  £iheo8toma  pcllucidum  Bainl  MSS. 
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slender.  Mouth  rather  wide,  terminal,  horizontal,  the  lower  jaw  in- 
cluded; premaxillaries  very  protractile;  teeth  on  the  vomer.  Scales 
thin,  ctenoid,  little  imbricated,  present  along  the  region  of  the  lateral 
line  and  on  the  tail,  sometimes  wanting  on  the  back  or  belly }  lateral  line 
complete.  Head  scaly  or  naked ;  no  ventral  plates ;  the  belly  naked. 
Gill-membranes  considerably  uniteil,  forming  an  angle  at  their  junction. 
Dorsal  tins  moderate,  about  equal  to  the  anal  fin  and  to  each  other ; 
dorsal  with  about  ten  spines ;  anal  spine  single,  weak.  Vertebrae  22 
+  22  {A.  pellncida).  Darters  of  moderate  or  rather  large  size,  inhabi- 
ting the  sandy  bottoms  of  clear  streams,  where  they  bury  themselves 
entirely  excepting  the  eyes  and  snout.  (Coloration  translucent,  with 
bright  reflections.     («/i/ioc,  sand ;  xpo-zo^^  concealed.) 

o.  Cheeks  and  operclcs  naked ;  body  imperfectly  scaled. 

7G1.  A.  beani  Jordan. 

Body  greatly  elongated,  sub-cylindrical,  transparent.  Head  rather 
large,  heavier  than  in  A,  pelludda.  Mouth  rather  wide,  nearly  termi- 
nal ;  the  upper  jaw  somewhat  the  longer;  outer  teeth  strong,  hooked. 
Opercular  spine  obsolete.  Head  entirely  naked.  Body  nnked,  except 
the  caudal  peduncle,  which  is  sparsely  covered  with  thin,  imbedded 
scales,  and  a  series  of  rather  large  scales  along  the  sides,  on  which  the 
lateral  line  runs.  Dorsal  fins  high,  wide  apart,  about  equal  in  height  to 
the  anal  fin  and  to  each  other;  caudal  fin  emarginate.  Color  trans- 
lucent, without  bars  or  spots,  the  lateral  line  shining-golden  in  life. 
Spinous  dorsal  with  a  large  black  spot  on  the  membrane  anteriorly, 
another  near  the  middle,  and  some  small  ones  behind;  other  fins  with 
their  membranes  dusted  with  dark  points.  Head  3f ;  depth  7^.  D.  X- 
10 ;  A.  1, 9  ;  Lat.  1. 05.    L.  2.J  inches.    Louisiana  and  Mississippi. 

{Ammocryntn  beanii  Jordan,  Bull.  U.  S.Nat.  Mus.  x,  5,  1877  :  Ammocrypta  gelida  Hay, 
Proc.  U.  S.  Nat.  Mus.  1680,  490 — apx>areiitly  the  youug;  the  size  smaller  aud  the  tius 
lower.) 

aa.  Cheeks  and  opercles  scaly. 

769.  A.  pcllacida  (Baird)  J.  &  G.Sand  Darter. 

Translucent;  scales  with  fine  black  dots;  a  series  of  small,  squarish 
olive  or  bluish  blotches  along  the  back  and  another  along:  each  side; 
lateral  8i)ots  connected  by  a  gilt  bau<l.  Body  slender;  head  stout. 
Cheeks,  opercles,  and  temporal  region  scaled ;  the  scales  imbedded  and 
more  or  less  cycloid.  Neck  above  thinly  scaled  or  naked ;  scales  of  body 
not  very  rough,  those  along  lateral  line  and  caudal  peduncle  most 
closely  imbricated ;  belly  entirely  naked ;  opercle  ending  in  a  short,  flat 
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spine.  Maxillary  barely  reacliing  to  opposite  the  large  eye;  eyes  bigh 
up,  separated  by  a  narrow,  grooved  space.  Pectorals  short,  reaching 
tips  of  ventrals,  half  way  to  vent.  Head  4^ ;  depth  7.  D.  X-10 ;  A. 
I,  8;  Lat.  1.  aboat  75,  about  6  series  of  scales  above  it.  L.  3  inches. 
Ohio  valley  and  northwestward ;  abounding  in  clear  sandy  streams ;  one 
of  the. most  interesting  of  our  fishes. 

{Etheostoma  pellucidum  BairdMSS.:  Pleurolepis pellucidus  Agas^iz,  Bull.  Mn.s.  Comp. 
Zool.  i,  5,  18G:J:  Pleurolepis  pellucidua  Vaillunt.  Recherchea  tjur  Etbeostoin.  in  Nouv. 
Arcliiv.  Mns.  1874, 138:  Pleurolepis  peUucidus  Jordan,  Man.  Vert.  ed.  2,'219:  Pleurolepis 
pellucidus  Jordan  &.  Copeland,  Amer.  Nat.  1877,  86.) 

763.  A*  asprella  Jordan. 

Head  long,  rather  slender.  Eyes  very  large,  high  up  and  very  close 
together.  Mouth  not  large,  sub-terminal,  horizontal.  Cheeks  and  oper- 
cles  with  pectinated  scales.  Opercular  spine  well  developed.  Squama- 
tion  much  more  complete  than  in  A,  pcUuculaj  the  scales  small  and 
quite  rough,  largest  posteriorly.  Throat  and  belly  naked,  the  space 
between  the  ventral  fins  scaled.  Back  of  neck  scaly.  Fins  large,  the 
dorsals  well  separated;  the  spinous  high,  highest  in  front;  second  dor- 
sal smaller, smaller  than  anal;  anal  spine  high,  flexible;  caudal  lunate. 
Coloration  clear  olivaceous,  sides  with  8  to  10  dark  squarish  blotehes, 
quite  small  and  far  apart;  a  blackish  shade  forward  from  eye,  and  a 
dusky  shade  across  opercle.  Said  to  present  in  life  '*  almost  all  the 
colors  of  the  rainbow .'^  Head  4^;  depth  8.  D.  lX-10;  A.  I,  8;  Lat  1. 
98,  ten  series  above  the  lateral  line.  L.  4  inches.  Illinois  to  Alabama, 
in  sandy  streams;  a  much  larger  and  rougher  species  than  the  precetling. 

{Pleurolepis  asprellua  Jordan,  Bull.  Ills.  Lab.  Nat.  Hist.  2,  38,  187b:  Pleurolepis  aa- 
prelim  Jordan,  Man.  Vert.  ed.  2,  404. ) 

953«— lOA  Jordan  &  Brayton. 
(Jordan  &  Brayton,  Bull,  U.  S.  Nat.  Mas.  xii,  ^j  1878:  type  Pcccilichthya  Kiireua  Cope.) 

This  genus  differs  from  Ammocrypta  chiefly  in  the  presence  of  two  well- 
developed  spines  in  the  anal  fin.  The  anal  fin  is  proportionately  smaller, 
and  the  scales  are  larger  and  rougher,  more  fully  covering  the  body. 
The  squamation  of  the  head  is  moie  complete  than  in  any  other  genus. 
Species  slender,  translucent  in  life,     {ioq,  an  arrow  or  dart.) 

Y64I.  I.  vitrca  (Cope)  J.  &  B. 

Form  of  Ammocrypt4i.  Dead  slender,  acuminate;  mouth  not  very 
small;  temporal  region  scaled;  cheeks  and  opercles  covered  with  large, 
imbricated,  very  roughly  ctenoid  scales,  these  scales  extending  forward 
to  the  maxillary  and  backward  to  edge  of  opercle  and  on  subopercle; 
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the  feeble  opercular  spine  is  almost  hidden  by  them.  Middle  and  lower 
part  of  the  sides  of  the  body  covered  with  large,  imbricated,  very  rough 
scales,  these  less  closely  set  below;  breast  naked;  behind  the  ventrals 
the  middle  line  of  the  belly  with  some  small  scales,  behind  which  is  a 
naked  space  bounded  by  small  imbedded  scales,  and  extending  as  far 
as  the  vent;  back  from  middle  of  first  dorsal  forward  naked,  posteriorly 
more  or  less  scaly.  Fins  low  and  small,  the  second  dorsal  larger  than 
the  first  or  the  anal;  the  spines  slender;  anal  spines  short;  pectoral 
fins  long  and  narrow.  Translucent,  with  small  dark  spots  on  back  and 
sides,  besides  finer  speckliugs ;  fins  plain.  Head  4^;  depth  7.  D.  VII 
to  IX-11  to  13;  A.  II,  6  to  8;  Lat.  1.  60.  L.  2  inches.  Neuse  River, 
North  Carolina;  locally  abundant. 

(Pceoilichthya  vitreus  Cope,  Proc.  Amer.  Philos.  Soo.  Phila.  1870,  263;  Jordan  A 
Bray  ton,  Bull.  U.  8.  Nat.  Mus.  xii,  82,  1878.) 

S54I.— BOI^EOSOniA  DeKay. 
Tessellated  Darters. 

(Arlina  and  Eairella  Grd.) 

(DcKay,  New  York  Fauna  Fisli.  1842,  20:  type  BoUosoma  tesaellatum  DeKay =Etheo8' 
toma  olmstedi  Storer.) 

Body  moderately  elongate,  fusiform,  not  translucent.  Head  small, 
narrowed  forwards,  the  profile  convex.  Mouth  small,  horizontal,  the 
lower  jaw  included;  premaxillaries  protractile.  Maxillary  not  adnate 
to  preorbital.  Vomerine  teeth  present.  Scales  large.  Lateral  line  con- 
tinuous (rarely  wanting  on  two  or  three  scales).  Belly  with  ordinary 
scales.  Gill-membranes  narrowly  connected.  Dorsal  si>ines  7-10,  slen- 
der; soft  dorsal  much  larger  than  anal;  anal  normally  with  a  single, 
short,  slender  spine,  the  first  soft  ray  simple,  but  articulate.  Vertebrre 
(B.  nigrum)  17  +  20.  Coloration  olivaceous  and  speckled,  the  males 
blackish  in  spring.    Size  small.     {pioXi^,  a  dart;  trw/xa^  body.) 

a.  Dorsal  Hpines  normally  9. 

b.  Cheeks  scaly;  S4?cond  dorsal  with  13  or  14  rays olmstedi. 

&&.  Cheeks  and  breast  normally  naked  (occasionally  fully  scaled), 
c.  Body  fusiform,  with  slender  caudal  peduncle;   fins  moderate;  second  dorsal 

with  11  or  12  rays;  lateral  lino  usually  not  quite  complete..... nigrum, 

cc.  Body  robust,  compressed ;  tins  very  high. 

d.  Second  dorsal  with  13  rays ;  lateral  line  with  about  40  scales effu Igena, 

dd.  Second  dorsal  with  10  rays ;  lateral  line  about  35 rexillare, 

aa.  Dorsal  sxunesT  (f) asopus. 
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a.  Dorsal  spines  normally  9. 

b.  Cheeks  scaly ;  second  dorsal  with  13  or  14  rays. 

7S5»  B.  olmstedi  (Storer)  Agassiz. 

Body  sleuder,  little  compressed,  with  loDg  caudal  peduncle.  Head 
slender,  rather  pointed.  Cheeks  and  opercles  scaly;  space  before  dor- 
sal naked;  breast  naked.  Fins  ver>^  high,  pectorals  reaching  past  tips 
of  ventrals.  Coloration  olivaceous,  tessellated  above;  sides  with 
blotches  and  zigzag  markings;  fins  speckled  or  somewhat  barred; 
head  not  speckled,  dusky  in  males;  usually  a  black  stripe  forward  from 
the  eye  and  another  downward.  Head  4;  depth  5 J.  D.  lX-14;  A.  I, 
9;  Lat.  1.  50.  L.  3^  inches.  Great  Lakes  to  Georgia  and  Massachu- 
setts; the  commonest  eastern  species.  A  southern  form,  var.  macula- 
iiceptfj  has  the  cheeks  scaly  above  only,  and  is  more  speckled;  var.  atro- 
nuiculaUim,  found  eastward,  has  the  breast  closely  scaled. 

{Etheostoma  olmatedi  Storer,  Bost.  Joiim.  Nat.  Hist.  1842,  61:  Boleosoma  teswllatum 
DeKay,  New  York  Fauna  Fi»h.  1842,  20;  Agassiz,  Lake  Superi»>r,  299;  Gunther,  i,  77; 
Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  IHGH,  1213;  Vaillant,  I.e. 79:  Boleosoma  macalaiicfps 
Cope,  Proc.  Amer.  Philos.  Soc.  1870,  269:  Estrtlla  atromaculata  Girard,  Pioc.  Acad. 
Nat.  Sci.  Phila.  18.^9,  66.) 

hb.  Cheeks  and  hreast  (normally)  naked. 

d.  Body  fiiMiform,  with  slender  caudal  peduncle;  fins  rao<lerate;  second  dorsal 
with  11  or  12  rays;  lateral  lino  usualiy  not  quite  complete. 

Y66«  B«  nigrum  (Raf.)  Jor. — Johnft:j  Darter, 

Body  fusiform,  slender.  Head  conical,  moderate,  the  snout  some- 
what decurved.  Mouth  small,  lower  jaw  included.  Cheeks  and  breast 
naked  (specimens  occasionally  found  with  these  regions  closely  scaly); 
opercles  scaly;  space  before  dorsal  mostly  scaled.  Fins  high,  but 
smaller  and  lower  than  in  the  other  species.  Coloration  pale  oliva- 
ceous; back  much  tessellated  with  brown;  sides  with  numerous  small 
W-shaped  blotches;  head  speckled  above,  mostly  black  in  the  males; 
a  bliick  line  forward  from  eye,  and  sometimes  a  line  downward  also; 
fins  barred ;  males  in  the  spring  blackish  anteriorly,  sometimes  almost 
entirely  black.  Tubes  of  the  lateral  line  obsolete  on  the  last  4  or  5 
scales.  Head  4J;  depth  5.  D.  IX-12;  A.  I,  8;  scales  5-51-9.  L.  2J 
inches.  Ohio  Valley,  Great  Lake  region,  and  Upper  Mississippi;  very 
abundant  where  found.  It  perhagi3  varies  into  B.  olmstedij  but  may  be 
distinguished,  as  far  as  we  have  seen,  by  the  shorter  dorsal. 

(Etheostoma  nigra  Raf.  Ichth.  Oh.  1820,  37:  Boleosoma  macvlatum  Agassiz,  Lake  Su- 
perior, iHoO,  305:  Boleosoma  breripinne  Cone ^  Proc.  Amer.  Philos.  Soc.  1870,268;  Gttn- 
ther,  i,  77 :  Boleosoma  mutatum  Vaillant,  1.  c.  88:  ^ Pceciliehthjs  mesccus  Cope,  Proc.  Acad. 
Nat.  Sci.  Phila.  1804,  232:  Boleohoma  maculatum  Jordan,  Man.  Vert.  cd.  2,  224.) 
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dd.  Body  robnst,  compressed ;  fins  very  high. 

e.  Second  dorsal  with  13  rays;  lateral  line  about  40. 

T6T.  B.  effoalgens  (Grd.)  Cope. 

Body  rather  slender;  caudal  peduncle  not  coDtracted ;  opercular  spines 

•    rudimental;  muzzle  abruptly  decurved.    Eye  3^  in  head.    Fins  very 

high;  caudal  very  much  rounded;   ventrals  reaching  anal;  pectorals 

still  longer.    Color  brown,  with  traces  of  nine  spots  on  the  side;  muzzle, 

chin,  and  spot  below  the  eye  black ;  fins  black,  the  second  dorsal  and 

caudal  with  white  specks.     Head  4|;  depth  6J.    D.  IX-13;  A.  II,  8; 

scales  5-40-G.    L.  2J  inches.    Maryland  to  North  Carolina.   (Cope.) 

{Arl'ma  effulqenn  Girard,  Proc.  Acad.  Nat.  Sci.  Phlla.  1859,  64;  Cope,  Proc.  Anu 
Philos.  Soc.  1870,  289.) 

06'.  S(H?und  dorsal  with  10  rays;  lat.  1.  about  35. 

768.  B«  vcxilEare  Jordan. 

Body  rather  short  ond  stout ;  caudal  peduncle  not  contracted ; 
opercular  spine  moderately  developed;  space  in  front  of  dorsal  fin 
naked;  muzzle  moderately  decurved;  eye  moderate.  Second  dorsal 
very  high,  higher  than  long;  pectorals  and  ventrals  long,  nearly  reach- 
ing anal.  Coloration  olivaceous,  the  sides  with  traces  of  vertical  bars; 
first  dorsal,  ventrals,  and  anal  black;  second  dorsal  and  caudal  strongly 
barred  with  pale  in  fine  pattern;  head  black  in  the  male;  lateral  line 
complete.  Head  4;  depth  4f.  D.  VIII-10;  A.  I,  7;  scales  4-35-6. 
L.  2^  inches.  Eappahaunock  River,  Warrenton,  Va.;  a  single  speci- 
men known. 

(Jordan,  Proc.  IT.  S.  Nat.  Mus.  1880,  237.) 
aa.  Dorsal  spines  7. 

769.  B.  cesopus  Cope. 

Body  stout,  the  back  rather  elevated;  the  caudal  peduncle  somewhat 
contracted;  muzzle  some  what  decurved ;  month  terminal.  Dorsal  fins 
much  elevated.  Color  light  brown,  with  six  small  dark  dorsal  spots, 
and  ten  similar  small  spots  along  the  dorsal  line;  a  bar  around  muzzle 
and  one  below  eye.  D.  VII-14;  A.  10;  scales  5-47-8.  L.  2^  inches. 
Loyalsoc  Creek,  a  tributary  of  Allegheny  River.  {Cope,)  One  speci- 
men known,  perhaps  an  accidental  variation. 

(Cope,  Proc.  ^Vm.  Philos.  Soc.  Phila.  1H70,  270.) 

255.— VAILLANTIA  Jordan. 
(Jordan,  Bull.  U.  S  Nat.  Mus.  xii,  89,  1H78;  type  BoUosoma  camurum  Forbes.) 

This  genus  agrees  with  Boleosoma  in  all  respects,  except  that  the 
lateral  line  is  incomplete,  usually  ceasing  near  the  middle  of  the  body. 
(To  L^on  Vaillant,  author  of  an  excellent  monograph  of  these  fishes.) 
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TTO.  T.  camnra  (Forbes)  Jor. 

Body  slender,  elongate,  with  long  caudal  pedancle.  Back  somewhat 
elevated.  Head  small,  rather  slender,  the  snout  shorter  than  eye, 
strongly  decurved.  Mouth  inferior,  horizontal,  small,  the  maxillary 
extending  to  the  middle  of  the  eye.  Gill-membranes  little  connected. 
Cheeks,  opercles,  and  breast  closely  covered  with  rather  large  scales; 
median  line  of  neck  naked;  opercular  spine  strong;  scales  moderate; 
lateral  line  quite  short,  nearly  straight,  reaching  to  the  middle  of  the 
spinous  dorsal,  developed  on  20  to  30  scales.  Fins  small,  the  dorsals 
well  apart;  first  dorsal  larger  than  the  second,  which  is  larger  than  the 
small  anal.  Coloration  as  in  Boleosoma^  olivaceous,  the  back  spotted 
and  tessellated;  sides  with  about  ten  irregular  spots;  a  dark  spot  on 
opercles.  Head  spotty  above;  a  black  line  across  the  muzzle;  no  bar 
below  eye  ;  dorsals  and  caudal  fin  finely  barred.  Head  4^;  depth  5J. 
D.  X-10;  A.  I,  8;  scales  5-56-10.    L.  2\  inches.    Eivers  of  Illinois* 

{Uoleonoma  camura  Forbes,  Bull.  Ills.  Lab.  Nat.  Hist,  ii,  40,  1878.) 

7T1.  T.  cblorosoina  Hay. 

Body  slender,  compressed,  the  dorsal  region  much  arched.  Caudal* 
peduncle  long  and  slender,  the  body  abruptly  contracted  at  the  vent. 
Head  small,  convex  in  profile.  Cheeks  and  opercles  scaled.  Breast 
scaled  or  naked.  Dorsals  separated  by  a  distance  equal  to  half  the  head, 
about  equal  to  each  other,  larger  than  the  anal.  Lateral  line  developed 
on  4  to  20  scsiles.  Greenish  yellow,  with  many  blotches  and  zigzag 
markings  of  brown;  a  row  of  about  10  of  these  blotches  along  each  side, 
most  distinct  on  caudal  peduncle;  about  8  square  brown  dorsal  spots. 
Top  of  head,  opercular  spot,  and  subocular  spot,  black.  A  black  streak 
from  eye  to  snout.  Head  4J;  depth  o\,  D.  IX-11 ;  A.  I,  7  or  I,  8 ;  Lat. 
1  50  to  GO.  L.  2  inches.  Eastern  Mississippi;  apparently  not  diflferent 
from  the  preceding. 

(Hay,  Proc.  U.  8  Nat.  Mus.  1880,  495.) 

956.— ULOCENTRA  Jordan. 
(Jordan,  Man.  Vert.  E.  U.  8.  ed.  2,  223,  1878;  type  Arlina  atripinnis  Jor.) 

Body  moderately  elongate,  little  compressed.  Head  short,  thick,  with 
tumid  cheeks.  Mouth  small,  horizontal,  the  lower  jaw  included.  Pre- 
maxillaries  protractile,  little  movable;  maxillary  movable,  not  joined  to 
the  i)reorbital  except  at  its  root ;  vomerine  teeth  present,  small.  Gill- 
membranes  more  or  less  broadly  connex5ted.  Scales  moderate.  Ko  ven- 
tral plates.    Lateral  line  complete  or  incomplete.    First  dorsal  with  12 


a'S.    PERCID^ — ULOCENTRA.  495 

spines ;  anal  smaller  than  second  dorsal^  with  two  well-developed  spines, 
the  first  the  longer.  Small  species,  rather  brightly  colored.  (ouXoqj  com- 
plete ;  xs^rpouy  spine ;  the  development  of  the  anal  spines  distinguishing 
it  from  Boleosama.) 

a.  Lateral  line  incomplete. 

T79.  U.  pblox  (Cope)  J.  &  6. 

Vermillion  red,  with  faint  small  brown  dorsal  spots;  a  series  of  similar 
blue  spots  along  the  lateral  line.  Sj^inous  dorsal  with  a  dark  blue  bor- 
der; second  dorsal  with  a  dark  shade;  caudal  cross-barred.  Body  rather 
stout.  Head  comi)ressed.  Mouth  terminal,  the  premaxillaries  freely 
protractile ;  opercular  spine  strong.  Cheeks  and  opercles  naked.  Breast 
and  neck  scaleless  or  nearly  so.  Scales  rather  large,  the  belly  scaled 
like  the  sides.  Gill-membranes  not  described.  Lateral  line  straight, 
reaching  middle  of  second  dorsal.  Anal  fin  small,  other  fins  large.  D. 
X-12;  A.  II,  5;  scales  5-52-8.   L.  2  inches.  Trinity  River,  Texas.   (Cape.) 

{Boleosoma  phlox  Cope,  Ball.  U.  S.  Nat.  Mus.  xvii,  30,  1880.) 

TT3.  U.  stigmeea  Jordgm.^Speck, 

Boily  slender,  formed  as  in  Boleosoma.  Head  narrow  and  thin,  the 
snout  somewhat  pointed,  obliquely  truncate  in  profile.  Mouth  narrow, 
horizontal,  subinferior,  its  cleft  nearly  reaching  eye;  premaxillaries  little 
protractile.  Latei^al  line  extending  to  opposite  middle  of  second  dorsal. 
Scales  rather  large.  Opercles,  cheeks,  and  neck  scaly;  breast  naked. 
Gill-membranes  not  very  broadly  joined;  opercular  spine  sharp.  Fins 
rather  large;  caudal  emarginate.  Olivaceous,  tessellated  and  speckled 
above;  sides  with  about  8  W  shaped  dark  green  blotches  below  the  lat- 
eral line  and  various  duller  ones  above;  upper  parts  in  the  larger  speci- 
mens sprinkled  with  small  orange  spots,  which  are  more  conspicuous 
after  death,  when  the  green  has  faded.  Fins  mottled ;  spinous  dorsal 
'  with  a  band  of  orange-red  above,  and  one  or  two  narrow  dark  ones  below 
it.  A  dark  stripe  forward  and  another  downward  from  eye.  Head  4J ; 
depth  5.  D.  X-12 ;  A.  II,  7  ;  scales  5-46-7.  L.  2J  inches.  Georgia  to 
Louisiana;  rather  common  in  the  ponds  and  streams  of  the  hill  country. 

(f  oleosoma  Bit ffniceum  Jordan f  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  311.) 

aa.  Lateral  line  complete. 

7T4.  U.  atrlpinnis  Jordan. 

Body  rather  short,  somewhat  compressed  behind.  Head  extremely 
short  and  deep,  the  snout  very  short  and  abruptly  rounded,  as  in  Dip- 
lesium.    Eye  large.    Mouth  small,  with  equal  jaws.    Cheeks  and  oper- 
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cles  scaly ;  the  cheek  scales  small  and  closely  set ;  a  triangalar  series 
of  scales  on  temporal  region;  throat  smooth;  neck  above  closely 
scaly;  belly  closdy  scaled.  Fins  large;  spinous  dorsal  high,  the 
second  still  higher,  bat  smaller  than  the  first,  its  base  about  eqasd  to 
the  length  of  the  head;  dorsal  fins  contignons,  slightly  connected. 
Color  olivaceous ;  head  above  entirely  black ;  back  with  8  dark  cross- 
bars; about  11  bar-like  blotches,  somewhat  indistinct,  arranged  along 
the  lateral  line;  fins  chiefly  black;  membranes  of  the  second  dorsal 
and  ventral  fins  entirely  black,  that  of  the  spinous  dorsal  with  a  broad 
black  horizontal  bar  at  base,  above  which  are  numerous  distinct  black 
oblique  streaks;  anal  with  a  broad  black  bar;  caudal  and  pectoral  fins 
largely  dusky.  Females  and  young  probably  paler.  Head  4}  ;  depth 
4J.  D.  XIl-lO;  A.  II,  7;  Lat.  I.  (not  counted).  L.  2J  inches.  Cum- 
berland River;  but  one  specimen  known. 

{Arlina  atripinnis  Jordan,  Bull.  U.  S.  Nat.  Mas.  1877,  10;  Jordan,  Man.  Vert.  ed. 
2,  223.) 

775.  U.  simotera  (Cope)  Jordan. 

Body  short  an<l  rather  deep.  Head  small ;  the  snout  very  obtuse,  as 
blunt  as  in  Dlplesium.  Cheeks,  opercles,  and  breast  scaly.  Dorsal  fins 
well  separated.  Back  and  sides  each  with  a  series  of  quadrate  blackish- 
green  blotches;  belly  saffron-color;  upper  parts  sprinkled  with  red 
spots ;  first  dorsal  margined  with  orange-red ;  a  row  of  oval  red  spots 
across  the  middle  of  the  fin ;  second  dorsal  with  the  membrane  chiefly 
blood-red;  a  black  spot  on  occiput  and  opercle;  a  dark  stripe  downward 
and  one  forward  from  eye;  caudal  fin  brown,  barrel.  Head  5;  depth 
4.  D.  X-11 ;  A.  II,  7  ;  scales  10-52-12.  L.  3  inches.  Headwaters  of 
the  Tennessee  and  Cumberland  rivers;  an  elegant  and  peculiar  species, 
carrying  to  an  extreme  the  gobioid  appearance  of  these  fishes. 

{Hijostoma  Himoterum  Cope,  Jonni.  Acad.  Nat.  Sci.  Phila.  18t)8, 215:  HifostomaBimoterum 
Vaillaut  RechercheH,  100:  Diplemum  simoterum  Jordan,  Man.  Vert.  ed.  2,  223.) 

9^7.-DIP£.ESIU]VI  Rafinesqne. 
{Hyoatoma  Agassiz.) 
{Dipleaion  Rafinesqne,  Ichth.  Oh.  1^20,  37;  type  Etheoaioma  blennioidea  Raf.) 

Body  elongate,  subterete.  Head  very  short  and  blunt,  with  tumid 
cheeks;  the  profile  very  convex.  Mouth  small,  inferior,  horizontal.  Pre- 
maxillaries  protractile,  little  movable,  joined  to  the  forehead  mesially 
by  a  slight  frenum ;  maxillary  not  protractile,  adnate  for  most  of  its 
length  to  the  fleshy  skin  of  thepreorbital;  lower  jaw  very  short;  teeth 
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in  jaws  strong ;  no  teeth  on  vomer  or  palatines.  Gill-membranes  broadlj 
connected.  Scales  moderate,  rongh.  Lateral  line  complete ;  no  tolarged 
ventxal  plates.  Dorsal  fins  large,  the  spinous  dorsal  longer  and  lower 
than  the  second,  of  about  13  spines ;  anal  smaller  than  second  dorsal 
with  2  strong  spines.  Vertebrae  (2>.  blennioides)  19  +22.  Coloration 
largely  green,    (^tc,  two ;  r>li<Ttov,  near ;  dorsal  fin  nearly  divided  in  two.) 

YT6*  P«  blennioides  (Raf.)  Jor. — Green-eided  Darter, 

Body  stoat,  elongate,  little  compressed ;  profile  very  convex.  Eyed 
large,  high  np  and  close  together;  a  longitudinal  farrow  between  the 
eyes.  Mouth  small,  horizontal,  quite  inferior;  upper  jaw  concealed  in  a 
furrow  under  the  snout.  Scales  moderate;  those  on  the  belly  large,  not 
caducous;  cheeks  with  fine  scales;  opercles  with  large  ones ;  neck  scaly; 
chest  naked.  Anal  papilla  very  large.  Anal  spines  strong;  caudal  fin 
emarginate ;  lower  rays  of  the  pectorals,  and  the  rays  of  the  ventralsand 
anal  enlarged  and  fleshy  in  the  males.  Color  olive  green,  tessellated 
above;  sides  with  about  eight  double  transverse  bars,  each  pair  form- 
ing a  Y-shaped  figure ;  these  are  sometimes  joined  above,  forming  a  sort 
of  wavy  lateral  band ;  in  life  these  markings  are  of  a  clear  deep^reen; 
sides  sprinkled  with  orange  dots;  head  with  olive  stripes  and  the  usual 
dark  bars;  first  dorsal  dark  orange  brown  at  base,  blue  above,  becoming 
pale  at  tip;  second  dorsal  and  anal  of  a  rich  blue  green,  with  some  red- 
dish; caudal  greenish,  faintly  barred;  young  and  female  specimens  are 
more  or  less  dull,  but  the  pattern  is  peculiar.  Head  4^;  depth  4|.  D. 
XIlI-13;  A.  II,  8;  Lat.  1.  65  to  78.  L.  3-5  inches.  Pennsylvania  to 
Kansas,  south  to  Alabama;  one  of  the  handsomest  and  most  abundant  of 
the  Darters. 

(Eiheoatoma  hlennioide$  Raf.  Jonm.  de  Physique,  1819,  419:  Pileoma  cymalogramma 
Abbott,  Proc.  Aca4.  Nat.  Sci.  Phila.  1860,  327:  Hyostoma  cymatoyrammum  Vaillant, 
L  0.  102;  Jordan,  Man.  Vert.  22*2:  Hyostoma  hlennioperea  Cope  (Joarn.  Acad.  Nat.  Sci. 
Phila.  1868, 214)  is  a  form  larger  than  nsaal  and  with  rather  smaller  scales :  Hyostoma 
newwiani  Agaasiz  (Am.  Joarn.  Sci.  Art«,  1854,  305)  is  slenderer,  with  rather  larger 
scales  on  the  body  and  on  the  cheeks.    Both  grade  into  the  common  form.) 

95§.— COTTOOASTER  Putnam. 

{Rheocrypta  JoTdsm,) 

(Putnam,  Bull.  Mus.  Comp.  Zool.  1863,  5 :  type  SoUosoma  tessellatum  Thompson,  not 
of  DeKay.) 

Body  rattier  robust,  little  compressed.    Head  moderate,  bluntish. 
Month  small,  the  lower  jaw  Included ;  premaxillaries  protractile;  maxil- 
lary not  adherent  to  the  preorbital.    Teeth  on  vomer.    Oill-membranes 
nearly  separate.    Scales  ctenoid;  those  of  the  middle  line  of  the  belly 
Bull.  Fat  Mus.  No.  16 32 
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enlarged  and  spinoas,  falling  off  at  times*,  leaving  a  naked  strip;  lateral 
line  continaoas.  Dorsal  flns  large,  the  second  usually  smaller  than  the 
first  and  smaller  than  the  anal.  Anal  spines  two,  strong,  the  first  the 
longer.    Size  moderate. 

{xorroS,  scnlpin;  yadzifpy  belly.) 

T77.  C.  copelandi  Jordan. 

Body  rather  slender  and  elongate.  Head  rather  large  and  long, 
somewhat  narrowed,  resembling  that  of  Boleosoma.  Mouth  small,  hori- 
zontal, subinferior.  Eye  large,  3^  in  head.  Cheeks  naked;  opercles 
and  neck  each  with  a  few  scales ;  throat  naked.  Yentral  plates  well 
developed;  scales  moderate,  strongly  ctenoid.  Color  brownish  olive; 
a  series  of  rather  small,  horizontally-oblong,  black  blotches  along  the 
lateral  line,  forming  an  interrupted  lateral  band;  back  tessellated; 
blackish  streaks  forward  and  downward  from  eye;  ventral  fins  dusky 
in  the  male;  vertical  fins  with  dusky  specks;  a  black  spot  on  anterior 
rays  of  spinous  dorsal.  Head  4J;  depth  5 J.  D.  XI- 10;  A.  II,  9;  Lat. 
1. 56.    L.  2 j  inches.    White  Elver,  Indiana ;  abundant  near  Indianapolis. 

( Rkeocrypta  copelandi  Jordan,  Boll.  U.  8.  Nat.  Mas.  X,  9, 1877 :  Bheoorypia  oopelandi 
Jordau,  Man.  Vert.  222.) 

T7§.  C«  pntnami  J.  &  G.  (nom.sp.nov.). 

General  form  of  the  preceding.  Mouth  large,  the  maxillary  reaching 
to  the  pupiL  Snout  convex.  Cheeks  naked;  opercles  closely  scaled; 
chest  naked;  neck  above  scaly;  scales  large.  TesscUated  above;  sides 
with  ten  square  blotches,  which  are  small  and  slightly  connected  by  a 
dusky  band;  spinous  dorsal  with  a  brown  median  band;  second  dorsal 
and  caudal  barred;  entral  in  the  males  dusky;  a  dusky  stripe  down 
ward  and  one  forward  from  eye.  Head  4 ;  depth  6.  D.  XI-11 ;  A.  II,  8 ; 
Lat.  1.  44.  L.  3  inches*  Lake  Champlain.  (Described  from  No.  1314, 
U.  S.  Nat  Mus.) 

( BoleQsoma  teaaellatum  Thompson,  Appendix  Hist.  Vermont,  1853,  31 ;  n*ot  of  Dekay : 
Cottogaster  tenaellatua  Putnam,  BuU.  Mus.  Comp.  Zool.  1863,  5.) 

259.— imOSTOICIA  Jordan. 

(Jordan,  Proo.  Acad.  Nat.  Sci.  Phila.  1877,  49:  tyx^  Hadropterua  ahvmardi  Grd.) 

Body  robust.  Head  large.  Mouth  comparatively  large,  horizontal, 
the  lower  jaw  included;  premaxillaries  protractile;  maxillary  not  adnate 
to  preorbital.  Belly  without  caducous  plates.  Fins  as  in  Alvardiusy  the 
anal  larger  than  the  second  dorsal,    (et/zt,  to  move;  (rro/xa,  mouth.) 

TT9.  I.  •bamardi  (Grd.)  Jordan. 

Body  stout,  heary  forward,  compressed  behind.     Head  broad  and 
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thick.  Eye  large,  3  J  in  head.  Mouth  large  and  broad,  the  lower  jaw  wide, 
a  little  shorter  than  ihe  upper;  maxillary  reaching  to  the  eye.  Cheeks, 
opercles,  and  neck  scaly;  chest  naked;  belly  naked  anteriorly,  scaly  for 
a  distance  in  front  of  the  vent;  scales  rather  large.  Dorsal  flns  large, 
the  first  larger  than  the  second,  which  is  smaller  than  the  anal,  though 
longer;  the  two  dorsal  fins  well  separated;  anal  fin  large,  very  deep,  in 
some  specimens  (males!)  reaching  to  the  caudal;  anal  spines  strong,  the 
first  the  larger.  Color  dark,  densely  but  vaguely  blotched  with  darker; 
sides  with  8-10  obscure  blotches,  the  anterior  ones  bar-like;  a  large  black 
spot  on  base  of  spinous  dorsal  behind,  and  a  small  one  in  front;  second 
dorsal,  caudal,  and  pectorals  barred ;  a  very  strong  black  suborbital  bar, 
and  a  faint  dark  line  along  muzzle.  Head  3f ;  depth  5.  D.  X-15 ;  A.  II, 
11 ;  scales  6-56-11.    L.  3  inches^  Wabash,  Illinois,  and  Arkansas  Bivers. 

(Hadropierus  ahumardi  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1859,  100;  Joidan,  Proo. 
Acad.  Nat.  Sci.  Phila.  1877,  49;  Jordan,  Man.  Vert.  222.) 

960.— PERCIWA  Haldeman. 

Log  Perches. 

{Pileoma  DeKay.) 

(Haldeman,  Joum.  Acad.  Nat.  Sci.  Phila.  viii,  330,  1842:  type  Peroa  nehuhaa  Hald.  = 
Sciasna  caprodes  Raf. ) 

Body  elongate,  slightly  compressed,  covered  with  small  ctenoid 
scales.  Lateral  line  continuous;  ventral  line  with  enlarged  plates, 
which  fall  off,  leaving  a  naked  strip.  Head  depressed,  rather  pointed, 
the  mouth  being  small  and  inferior,  overlapped  by  a  tapering,  sub- 
truncate,  pig-like  snout ;  upper  jaw  not  protractile.  Teeth  on  vomer 
and  palatines.  Gill-membranes  scarcely  connected.  Dorsal  fins  well 
separated,  the  first  the  larger,  of  13-15  spines;  the  second  dorsal  rather 
longer  than  the  anal,  which  has  two  spines,  the  first  of  which  is  usually 
the  shorter.  Air-bladder  and  pseudobranchiie  present,  rudimentary. 
Vertebrae  (P.  caprodes)  19  +  22.  General  pattern  of  coloration  olivace- 
ous, with  dark  vertical  bands  alternately  long  and  short.  (A  diminu- 
tive of  Ferca.) 

780«  P.  caprodes  (Raf.)  Grd. — Log  Perch;  Rock  fish;  ffog-molly;  Hog-fisK 

Body  elongate,  compressed.  Head  long  and  pointed,  depressed  and 
sloping  above.  Mouth  small,  quite  inferior,  the  maxillary  not  reach- 
ing nearly  to  the  front  of  the  eye.  Cheeks,  opercles,  and  neck  scaly; 
chest  naked.  Fins  rather  low.  Color  yellowish-green,  with  about  15 
transverse  dark  bands  from  the  back  to  the  belly,  these  usually  alter- 
nating with  shorter  and  fainter  ones,  which  reach  about  to  the  lateral 
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line;  a  black  spot  at  the  base  of  the  caudal;  fins  barred.  Head  4; 
depth  6.  D.  XV-15;  A.  II,  9;  Lat.  1.  92.  L.  6-8  inches.  Great  Lakes 
and  streams  of  the  South  and  West;  the  largest  of  the  darters. 

(Sci€Bna  eaprodes  Rafinesqne,  Amer.  Month.  Mag.  1818,  534:  Pileoma  »em\fasciatuM 
DeKay,  New  York  Fauna  Fish.  1842,  16:  Etheostoma  eaprodes^  n«&u2oMi,  sem^fasciata, 
and  himaoulaia  Storer,  Synop.  Fish.  N.  A.  270-272;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila. 
1859,  66:  PiUoma  9€m%fa»ciatum  GiLnther,  i,  76:  Pileoma  eaprodes  Yaillant  1.  c.  43; 
Jordan,  Man.  Vert.  220:  Pileoma  oarhonaria  Baird  &,  Girard,  Proc.  Acad.  Nat.  Sci. 
Phila.  1853,  387:  Pileoma  carbonaria  Gttnther,  i,  76:  Pileoma  carhonaria  Girard,  1859, 
10:  Perdna  carbonaria  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  67;  the  latter  a 
variety  from  Texas  with  the  fins  mostly  higher.) 

Var.  manitoa  Jordan. 

Space  in  front  of  spinous  dorsal  naked;  lateral  bars  short,  more  or 
less  confluent,  each  one  not  meeting  its  fellow  of  the  other  side  across 
the  back;  otherwise  essentially  as  in  the  preceding,  with  which  it  inter- 
grades.  Chiefly  northwestward;  abundant  in  Wisconsin.  Examples 
intermediate  between  eaprodes  and  manitou  from  Potomac  Eiver  {Bean; 
Jouy)  and  Illinois  [Forbes). 

{Percina  manitou  Jordan,  Proc.  Acad.  N^t.  Sci.  Phila.  1877,  53.) 

961.— AI.TORDIUS  Girard. 

BUielc-sided  Darters. 

{Etheostoma  Agassiz ;  not  of  Rafinesqne. ) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  68:  type  Alvordius  maculatua  Girard.) 

Body  rather  elongate,  little  compressed.  Mouth  rather  wide,  ter- 
minal, the  lower  jaw  included,  the  snout  above  not  protruding  beyond 
the  premaxillaries,  which  are  not  protractile.  Teeth  on  vomer,  and 
usually  on  palatines  also.  Gill-membranes  separate.  Scales  small, 
ctenoid,  covering  the  body.  Belly  with  a  median  series  of  enlarged 
spinous  plates,  which  fall  off,  leaving  a  naked  strip;  sides  of  head 
scaly  or  not.  Lateral  line  complete.  Fins  large,  the  soft  dorsal  smaller 
than  the  spinous  or  the  anal.  Anal  spines  2;  dorsal  spines  10-15. 
Vertebne  23  +  22  {A.  aspro);  17  +  22  {A,  evides).  Coloration  bright; 
sides  with  dark  blotches.    The  most  active  and  graceful  of  the  darters. 

(Dedicated  to  Maj.  B.  Alvord,  who  discovered  ^^ Alvordius  maculatus*^  at  Fort  Gratiot, 
on  Lake  Huron.) 

«.  VertebrsB  more  than  40;  dorsal  spines  11  to  15;  palatine  teeth  present.    (Jlror- 
dim,) 
h.  Cheeks,  opercles,  and  ante-dorsal  region  entirely  scaleless;  head  very  long  and 

large;  lat.  1.75-80 macrocephalM, 

hb.  Cheeks  covered  with  fine  scales;  opercles  with  larger  ones. 
0,  Head  very  slender,  with  long  acuminate  muzzle;  Jaws  nearly  equal;  space  be* 
fore  dorsal  scaled;  lat.  1.  65-70;  lateral  blotches  smaU,  quadrate. 

pkoxooephdlM, 
oc.  Head  stooteri  with  wider  muzzle j  lower  Jaw  iBoluded ^^'P^t  nmintuU^ 
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hhh.  Cheeks  naked;  opercles  scaly  above  only;  space  before  dorsal  naked;  muzzle 
blnnt. 

d.  Ventral  shields  moderate ;  colors  dull,  plain crassM, 

dd.  Ventral  shields  very  large,  4  or  5  times  the  size  of  the  ordinary  scales;  colqrs 

brilliant * variatus. 

aa,  VertebrsB  less  than  40;  dorsal  spines  10  or  11;  palatine  teeth  obsolete;  males  with 
the  lower  fins  tuberculate  in  spring.    ( EricoBma  Jordan. )  •  •  • .  eoidea^  fasciatuB, 

a,  VertebrsB  more  than  40;  dorsal  spines  11  to  15;  palatine  teeth  present.    (Alvordims,) 
5.  Cheeks  and  opercles  entirely  scaleless ;  bead  very  long  and  large ;  lat.  1. 75  to  80. 

Y§1.  A*  macrocephalas  (Cope)  Jor. 

Body  elongate.  Head  long  aod  large ;  month  rather  large,  maxillary 
reaching  to  opposite  anterior  margin  of  orbit.  Eye  shorter  than  snont, 
4^  in  head.  Ventral  shields  twice  as  large  as  other  scales.  Head,  neck, 
and  chest  without  scales.  Color  light  brown,  with  a  slightly  andula- 
ling  whitish  band  from  npper  angle  of  opercle  to  caudal  peduncle ;  back 
with  dark  quadrate  spots;  sides  with  9  blackish  longitudinal  spots, 
alternating  with  smaller  ones;  streaks  downward  and  forward  from 
eye;  vertical  fins  somewhat  barred;  spinous  dorsal  with  a  median 
blackish  band;  head  spotted  above.  Head  3^;  depth  7.  D;  XV-13; 
A.  II,  11 ;  scales  11-77-15.    L.  3  inches.    Ohio  Valley ;  not  very  common. 

(Etheosioma  macrocephalum  Cope,  Trans.  Am.  Philos.  Soc.  1866,  401 ;  Jordan,  Man. 
Vert.  ed.  2,  220.) 

hh.  Cheeks  covered  with  fine  scales;  opercles  with  larger  ones. 

c  Head  very  slender,  with  long  acuminate  muzzle ;  jaws  nearly  equal;  space  he- 
fore  dorsal  scaled;  lat.  1.  65  to  70;  lateral  blotches  small,  quadrate. 

Y§3.  A*  phoxocephalus  (Nelson)  Cope  &  Jordan. 

Body  rather  slender,  compressed.  Head  extremely  long,  narrow  and 
tapering,  the  snout  very  acuminate.  Mouth  large,  the  maxillary  reach- 
ing to  the  eye ;  the  lower  jaw  unusually  narrow  and  long,  scarcely  shorter 
than  upper.  Eye  about  equal  to  snout,  4^  in  head.  Cheeks,  opercles, 
and  neck  with  small  scales;  chest  naked.  Color  yellowish  brown,  some- 
what as  in  ^.  aspro,  but  the  lateral  spots  smaller  and  more  numerous, 
quadrate  in  form;  a  small  blackish  spot  at  each  end  of  the  lateral  line. 
Head  4;  depth  5^.  D.  XII-15 ;  A.  II,  9;  scales  12-68-14.  L.  4  inches. 
Indiana  to  Kansas;  not  common. 

(Etheosioma  phoxocephalum  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist,  i,  35,  1876;  Jordan, 
Man.  Vert.  Ed.  ad,  221.) 

oc.  Head  stouter,  with  wider  muzzle ;  lower  jaw  included. 
Y§8.  A*  aspro  Cope  &  Jorduil — Black-tided  Darter, 

Body  rather  elongate,  fusiform,  compressed  behind.  Head  moderately 
elongate,  less  pointed  than  in  some  of  the  species.  Mouth  moderate, 
the  lower  jaw  included ;  maxillary  reaching  just  past  the  front  of  the 
eye.    Eye  about  equal  to  snout,  4  in  head.    Gill-membranes  little  con- 
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nected.  Lateral  line  straight,  proloDged  forwards  to  the  eye.  Opercles 
with  rather  large  scales ;  cheeks  covered  with  very  small  ones,  which 
are  scarcely  visible;  breast  naked;  neck  naked,  or  more  or  less  scaly; 
body  otherwise  entirely  scaly,  the  scales  small  and  rough.  Straw-yel- 
low or  greenish,  with  dark  tessellations  and  marblings  above,  and  about  7 
large  dark  blotches  along  the  sides,  which  are  partly  confluent,  thus  form- 
ing a  moniliform  band ;  tins  barred.  Head  4 ;  depth  6.  D.  XIII  to  XV- 
12 ;  A.  II,  9 ;  scales  9-65-17.  Ohio  River  to  the  Upper  Missouri,  chiefly 
northward;  one  of  the  most  curious  and  elegant  of  the  darters.  Its 
coloration  varies  much  in  intensity  with  differences  in  surroundings. 
Specimens  from  the  Ohio  Valley  slenderer  than  the  typical  form,  with 
narrower  head,  scaly  neck  and  paler  colors,  form  a  slight  variety  ap- 
proaching A.  phoxocephalus. 

(Etheostomablennioides  Kirtlaud,  Bost.  Joiirn.  Nat.  Hist.  1839,  340— not  of  Rafinesqne : 
Etheostoma  blenvioides  Vaillant,  1.  c.  57 ;  Cope  &,  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila. 
1877,  51:  Jlvordius  nuiculatus  Jordan,  Man.  Vert.  e<l.  2,  220,  probably  not  of  Girard, 
who  describes  the  bead  as  scale! ess.) 

7§4.  A.  nevisensis  (Cope)  Jor. 

"  This  is  an  elongate  fish,  with  muzzle  obtuse  in  profile,  as  well  as  wide, 
viewed  from  above.  Cheeks,  operculum,  and  middle  dorsal  line  scaled. 
Ventral  line  without  spinous  scales ;  one  only  being  present  in  the  sym- 
physis of  the  *  coracoids'.  Anal  fin  with  base  a  little  shorter  than  spi- 
nous dorsal;  the  species  may  really  be  a  Pcecilichthys,  First  dorsal 
moderately  elevated ;  second,  peculiar  In  spinous  ray,  well  separated 
from  the  first  dorsal.  Caudal  fin  slightly  forked.  Ground  color  above 
yellowish,  crossed  by  9  dark  chestnut  quadrate  spots  on  the  median  line, 
which  are  wider  than  their  interspaces  and  are  connected  at  their  ends 
by  an  undulate  chestnut  band.  Below  the  latter  a  similar  longitudinal 
band  on  the  anterior  half  of  the  body.  Six  quadrate  black  spots  on  the 
sides,  with  a  small  spot  between  each.  A  dark  baud  from  end  of  muz- 
zle to  scapula ;  below  it  on  operculum,  a  silver  spot.  A  black  bar  below 
eye.  Belly  white.  Caudal  and  second  dorsal  distinctly,  pectoral  and 
ventral  faintly  black  barred.  A  series  of  black  8i)ots  along  middle  of 
first  dorsal."  Head  ^ ;  depth  4J.  D.  XIII-I,  12 ;  A.  II,  8;  scales  8-53- 
11.    L.  3 J.    (Cope.)    Maryland  to  North  Carolina. 

{Hadropterus  maculatus*  Grd,  Proc.  Acad.  Nat.  Sci.  Phila.  1859;  not  Alv.  fnaculatus 
Ord. :  Eiheoaioma  nevisenae  Cope,  Proc.  Amer.  Philos.  Soc.  Phila.  1870,  261.) 

tbb.  Cheeks  naked ;  opercles  scaly  above  only ;  space  before  dorsal  naked ;  muzzle  blunt. 
d.  Ventral  shields  moderate ;  colors  dull,  plain. 

*The  types  of  this  species,  lately  examined  by  ns,  seem  to  be  identical  with  A,  neri- 
9eim$ ;  cheeks  with  rather  large  scales ;  middle  of  breast  with  scales ;  ventral  plates 
large.    Scales  7-56-12.    D.  Xiy-12 ;  A.  II,  9.    Maryland. 


85.   PERCm^ — ^ALVOEDIUS.  503 

Y§«l«  A.  crassus  Jordan  &  Brayton. 

Body  stouter  and  more  compressed  than  in  A.  aspro.  Head  stout; 
month  as  in  A.  a^ro,  the  maxillary  reaching  front  of  eye.  Outer  teeth 
slightly  enlarged.  Cheeks  entirely  naked ;  opercles  scaly;  breast  and 
anterior  part  of  neck  scaleless;  ventral  shields  moderate.  Coloration 
essentially  as  in  A,  aspro^  the  blotches  rather  faint  and  band-like.  Depth 
5 ;  beau  4.  D.  Xr-12 ;  A.  II,  8 ;  scales  7-54-7.  L.  3-4  inches.  Rivers 
of  North  and  South  Carolina. 

(Etheoaiotna  nuicuWnm  var.  Copo,  Proc.  Acad.  Nat.  8ci.  Phlla.  1870,  261  (not  ffadrop' 
teruB  maculatus  Ord.);  Jordan  &  Brayton,  BuU.  xii  U.  S.  Nat.  Mas.  1678,  12.) 

dd.  Ventral  shields  very  large,  4  or  5  times  the  size  of  the  ordinary  scales;   colors 
briliiaut. 

Y§6.  A.  variatus  (Kirt.)  Jor. 

Body  moderately  elongate ;  deeper  than  in  A.  (utpro.  Head  rather 
short  and  stent.  Mouth  large,  the  maxillary  reaching  the  eye;  lower 
jaw  scarcely  shorter  than  upper ;  outer  teeth  somewhat  enlarged.  Eyes 
mcklerate,  about  as  long  as  snout,  3^  in  head.  Head  naked,  with  the 
exception  of  a  few  scales  on  the  upper  anterior  part  of  the  opercle;' 
ne^k  and  breast  scaleless.  Ventral  shields  larger  than  in  any  of  the 
other  species ;  four  times  as  large  as  the  other  scales,  6  to  8  in  number, 
with  strong  radiating  points.  Coloration  bright  olive,  the  back  witb 
short  brown  cross  bars ;  the  sides  with  broad  brownish  shades;  black 
blotch  on  neck  and  on  opercle ;  blackish  bars  downward  and  forward 
from  eye ;  fins  barred,  the  spinous  dorsal  with  a  black  band.  Accord- 
ing to  Dr.  Kirtland,  the  males  are  further  variegated  with  blue,  green, 
and  orange.  Head  3|;  depth  5.  D.  XlI-12;  A.  II,  8;  scales  7-53-9. 
Ohio  and  Pennsylvania. 

{Ftlieostoma  varialum  Kirtland,  Bost.  Jonm.  Nat.  Hist.  1840,  274:  Etheoetofna  pelta- 
um  Stanffer  M8S.  Cope,  Proc.  Acad.  Nat.  8ci.  Pbila.  18t>4,  p.  333 :  t  Jlvordius  maculatua 
Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  68:  EtheoaUma  j>elto(<fm  VaiUant,  1.  c.  61: 
AlvordiuB  peltatus  Jordan,  I.  c.  2flO,) 

aa.  Vertebrae  less  than  40;  dorsal  spines  10  or  11;  palatine  teeth  obsolete;  males  with 
the  lower  tins  tubercalate  in  spring.    (Ericoama*  Jordan.) 

Y§7.  A*  evides  Jordan  &  Copcland. 

Body  moderate,  somewhat  compressed.  Head  heavy,  the  profile 
rather  convex.  Eye  rather  large,  high,  3J  in  head.  Mouth  moderate, 
somewhat  oblique,  the  lower  jaw  included  ;  maxillary  reaching  front  of 
eye.  Cheeks,  neck  above,  and  throat  naked ;  Opcrcles  with  rather  hirge 
scales;  ventral  plates  little  enlarged.    Fins  large;  second  dorsal  lower 

*  Ericoama  Jordan,  Bull.  U.  S.  Nat.  Mns.  x,  8,  1877 :  type  Alvordiua  cvidca  Jordun  6t 
Copelaud;  (77/9,  spring-time;  Hoi/dsoo^  to  adorn.) 
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than  anal,  but  with  longer  base.  Coloration  extremely  brilliant;  dark- 
olivaceous  above,  tessellated  with  dark ;  sides  with  about  7  broad  trans- 
verse bars  extending  from  below  the  lateral  line  on  one  side  across  the 
back  and  down  the  other  side ;  these  bars  are  wider  than  the  eye  and 
are  connected  along  the  lateral  line  by  a  £aint  black  stripe.  In  the  female 
these  bars  are  black  and  the  intervening  spaces  yellowish.  In  the  male 
the  bars  are  of  a  dark  rich  blue-green  with  metallic  lustre;  the  con- 
necting longitudinal  line  greenish -bronze ;  just  above  this  line  is  a 
luminous  yellowish  streak,  and  above  in  each  of  the  interspaces  between 
the  bars  is  a  bright  blotch  of  bronze-red ;  entire  lower  parts  of  the  body 
of  a  bright  clear  yellow,  which  becomes  on  the  under  side  of  the  head, 
throat,  and  branchiostegals  a  bright  orange-red ;  blackish  green  streaks 
downward  and  forward  from  eye ;  cheeks  orange-red,  the  color  of  iron 
rust ;  dorsal  fin  orange-colored,  with  a  bright  bronze  edge,  a  blackish 
spot  on  the  last  rays;  second  dorsal  and  caudal  pale  orange;  two  bright 
yellowish  spots  at  base  of  caudal ;  anal  bronze,  with  a  blue-black  shad- 
ing 5  ventral  fins  dark  blue-black ;  pectorals  faintly  orange.  Males  with 
the  rays  of  the  ventral  and  anal  fins  covered  with  small  corneous  tuber- 
cles, exactly  as  in  some  Cyprinidw.  Female  and  alcoholic  specimens 
show  little  of  the  bright  colors,  although  the  same  pattern  is  preserved. 
The  spinous  dorsal  has  a  dusky  spot  on  its  posterior  rays,  and  the  fins 
are  destitute  of  the  dark  bars  found  in  the  other  species  of  Alvorditu. 
Head  4^;  depth  5^.  D.  XI-10;  A.  II,  8;  scales  9-63-9.  L.  2^  inches. 
White  Biver,  Indiana;  locally  abundant;  one  of  the  most  brilliant  of 
fishes. 

(Alvordius  cvides  J ordsin  &  Copeland,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  51:  Eriooima 
evides  Jordan,  Bull.  U.  S.  Nat.  Mns.  x,  8,  1877.) 

Y§8.  A.  fasciatns  (Grd.)  Jor. 

"It  has  the  same  blennioid  aspect  as  its  congener  {Alvordius  aspro) ; 
the  total  length  of  the  specimens  observed  measuring  about  two  inches 
and  a  quarter,  the  head  entering  in  it  four  times  and  a  half.  The  eye  is 
of  medium  size,  subcircular;  the  diameter  being  contained  4  times  in 
the  side  of  the  head.  The  first  dorsal  is  lower  and  longer  than  the 
second,  to  which  it  is  contiguous.  The  anal  is  well  developed,  rather 
deeper  than  the  second  dorsal  but  shorter  upon  its  base.  The  caudal 
fin  is  subtruncated.  The  ventrals  and  the  pectorals  are  of  moderate 
development,  their  tips  being  nearly  even.  The  rays  are  D.  X,  12 ;  A. 
I,  8;  the  scales  are  small,  deeper  than  long,  posteriorly  rounded  off  and 
minutely  pectinated,  whilst  their  anterior  margin  is  truncated,  exhibit- 
ing numerous  radiating  ridges  ux)on  the  latter  section  only.    Their  im- 
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brication  takes  place  after  the  fasbion  of  the  Sciienoicls ;  instead  of 
longitudinal  series,  they  constitute  transverse  oblique  series.  As  to  the 
coloration,  it  is  but  imperfectly  preserved.  Transverse  bands  of  deep 
chestnut  alternate  with  white  or  yellowish  ones.  These  bands  or  &s- 
eiffi  are  better  defined  below  the  lateral  line  than  above  it,  where  they 
are  sometimes  inteiTupted.  The  head  is  brown,  with  a  vertical  black 
streak  across  the  orbits.  The  fins  are  yellowish,  unicolor,  except  the 
first  dorsal,  which  is  margined  with  black.  During  life  we  imagine  this 
fish  to  be  one  of  the  prettiest  inhabitants  of  the  fresh  waters  of  this 
continent."  ( Girard.)  Chihuahua  River,  Mexico.  The  types  of  this  spe^ 
cies  are  lost,  but  it  is  doubtless  closely  allied  to  A.  evides. 

(£HpleBionf€isciatu8  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18o9,  IGl.) 

363.— HADROPTERU8  Agassiz. 

(ffffpohomus  Cope:  Plmoperca  VaiUant.) 
(Agaasiz,  Amer.  Joarn.  Sci.  Arts,  1854,  305:  type  ffadropterus  nigrofa%ciatus  Ag.) 

This  genus  differs  from  Alvordius  only  in  the  absence  of  the  caducous 
ventral  plates,  the  belly  being  covered  with  persistent  scales,  similar  to 
those  on  the  sides.    {ddp6<;^  strong ;  itrtpov^  fin.) 

o.  Anal  fiu  large,  not  smaller  than  the  second  dorsal. 

&.  Scales  small,  more  than  75  in  the  lateral  line;  body  elongate,  little  compressed ; 
D.  XV-15.    {Hypohomua*  Cope.) 

V89.  H.  aarantiacas  (('ope)  Jor. 

Form  elongate;  caudal  peduncle  slightly  contracted;  orbit  smaller 
than  length  of  muzzle,  4  in  head,  excluding  the  opercular  spine ;  man- 
dibles shorter  than  muzzle ;  cheeks  and  operculum  covered  with  small 
scales;  scales  very  small,  covering  the  ventral  line;  gnlar  region 
smooth ;  third  dorsal  ray  longest,  fin  outline  rapidly  descending  poste- 
riorly; first  anal  ray  below  first  of  second  dorsal;  caudal  fin  even. 
Golden-brown  above,  with  a  series  of  small  round  brown  spots  nearer  to 
the  basis  of  the  dorsal  fin  than  the  lateral  line ;  the  latter  traversed  by  a 
broad  black  band,  which  passes  on  sides  of  head  around  muzzle ;  below 
bright  citron-yellow  ;  fins  unspotted.  Head  4J;  depth  C.  D.  XV-15; 
A.  II,  11;  Lat.  1.  about  85.  L.  4^  inches.  {Cope.)  Headwaters  of  Ten- 
nessee Kiver. 

(CoitogoBter  auraniiacus  Cope,  Joum.  Acad.  Nat.*  Sci.  Phila.  1669,  211:  Bypohomiu 
aurantiticus  Cope,  Proc.  Amer.  Philos.  Soc.  1870,  451:  Hadropterus  aurantiacus  Jor- 
dan, Man.  Vert.  221.) 

bb.  Scales  large,  less  than  60  in  the  lateral  lino ;  body  robust,  more  or  Icks  compressed ; 
dorsal  XII-12.     (Hadroptenui.) 

*  JSjfpohomua  Cope,  Proc.  Amer.  Philos.  Soc.  1870,  451:  type  Cottogaater  aurantUicu$ 
Cope.    (i;;ro9,  below ;  6// o?,  uniform.) 
t  PleHoperca,  VaiUant. 
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Y90.  H«  nig'rofasciatus  Agossiz. — Crawl-a-hottom, 

Head  and  body  8tx)ut  and  heavy,  the  body  compressed.  Mouth  moder- 
ate, the  maxillary  reaching  front  of  eye;  eye  moderate,  4  in  head. 
Scales  rather  large.  Fins  all  large.  Breast  usually  naked,  but  some- 
times closely  scaled;  scales  on  the  median  line  of  the  belly  somewhat  en- 
larged, but  not  caducous  nor  especially  spinous.  Dark  olive  above,  with 
blackish  markings;  sides  with  vertical  bars,  somewhat  diamond-shaped, 
but  quite  narrow;  these  acute  above  and  below,  more  or  less  confluent 
along  the  middle,  about  12  in  number;  the  bands  dark  greenish,  vary- 
ing to  jet  bhick,  most  distinct  near  the  middle  of  the  body  and  broadest 
behind;  inner  half  of  each  of  the  vertical  fins  black;  outer  half  more  or 
less  speckled  and  barred;  top  of  head  black,  a  black  band  through  eye 
and  snout,  and  a  dark  vertical  shade  below  the  eye;  a  small  black  spot 
between  two  smaller  ones  at  base  of  caudal  fin.  Head  4;  depth  5.  D. 
XII-12 ;  A.  II,  10;  scales  7-58-15.  L.  4  inches.  Rivers  of  the  Southern 
States  from  South  Carolina  to  Louisiana;  one  of  the  largest  of  the 
darters. 

(Agassiz,  Amer.  JourD.  Sci.  Arts,  xvii,  305,  1854 ;  Jordan,  Ann.  Lye.  Nat.  Hist.  N. 
Y.,  1877,  310:  Pleaioperca  anceps  Vaillaut,  1.  c,  37:  Alvordin8  apillnuini  Hay,  Proc. 
U.  8.  Nat.  Mu8.  1880,  491,  from  Cbickasawha  River,  Mississippi,  specimens  with  the 
eye  larger,  the  snout  more  pointed,  the  fins  higher,  and  the  color  very  dark.) 

963.— NOTHOMOTIJS  Agassiz. 

Bluebredsted  Darters. 

(Agassiz,  Bull.  Mns.  Comp.  Zool.  1863,  i,  3:  typo  Etheostoma  maculatum  Kirtlaud.) 

Body  robust,  or  rather  elongate,  compressed.  Mouth  terminal,  mod- 
erate; the  lower  jaw  somewhat  included ;  premaxillaries  not  protractile ; 
maxillary  movable.  Teeth  strong,  present  on  vomer  and  palatines. 
Gill-membranes  scarcely  connected.  Scales  moderate  or  small,  ctenoid; 
those  of  the  middle  line  of  the  belly  not  enlarged,  persistent.  Lateral 
line  well  developed,  nearly  straight.  Fins  large,  with  strong  spines; 
first  dorsal  longer  and  larger  than  the  second  with  10  to  15  spines ;  anal 
with  two  strong  spines,  the  anterior  usually  the  larger.  Coloration 
often  brilliant.  {voOo^^  prominent;  vwto?,  back,  in  allusion  to  the  large 
size  of  the  dorsal  fins,  the  name  given  in  opposition  to  Catonotus,) 

a.  Head  short,  the  muzzle  ahrnxHly  dccurved;  lat.  1.  52;  dorsal  spines  10  to  12;  fins 
dark- edged. 

Y91»  Hr*  camunis  (Cope)  Jor. — Blue-hreasted  Darter, 

Body  stout;  head  short;  muzzle  abruptly  decurved,  the  mouth  some- 
what  inferior ;  lower  jaw  included.    Caudal  broad,  truncate.   Males  very 
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dark  olive  or  blackish,  with  an  obscure  band  of  a  paler  shade ;  belly 
paler ;  breast  and  throat  deep  rich  blue ;  sides  profusely  sprinkled  with 
crimson  dots;  these  spots  sometimes  arranged  in  short  longitudinal 
series  of  threes  and  fours;  series  of  olivaceous  lines  along  the  rows 
of  scales ;  first  dorsal  with  a  black  spot  at  base  in  froutg^nd  a  crim- 
son one  on  the  margin  between  the  .first  and  second  rays;  second  dor- 
sal, caudal,  and  anal  crimson,  borde^red  with  yellow^  which  again  is 
bordered  with  black  or  dark  blue  on  the  edge  of  the  fin;  the  crimson  is 
deepest  next  the  yellow;  pectoral  and  ventral  fins  with  a  broad  red  mar- 
gin. Females  le^s  distinctly  marked;  olivaceous,  somewhat  barred. 
Head  4;  depth  ^.  D.  XI-13;  A.  II,  8;  scales  7-53-8.  L.  2 J  inches. 
Ohio  to  Tennessee  in  clear  streams ;  one  of  the  most  elegant  members 
of  this  most  beautiful  genus. 

(PcBcilichthya  camurus  Cope,  Proc.  Am.  Philos.  Soc.  Pliila.  1870,  S65:  Xothonoiu9 
eanmruB  Jordan,  1.  c.  225.) 

aa.  Head  rather  long  and  pointed ;  ninzzle  not  decurved. 
b.  Dorsal  spines  10  to  12. 
c.  Scales  small;  lateral  line  55  to  65;  fins  not  dark- edged. 
d.  Body  slender. 

792.  IV.  san^uiflaus  (Cope)  Jor. 

Body  elongate,  with  dorsal  line  not  elevated,  and  the  caudal  peduncle 
very  deep.  Head  flat,  acuminata),  the  front  descending  very  gradually, 
the  mandible  rising  as  gradually  to  its  extremity ;  orbit  rather  large,  equal 
to  snout,  4  in  head ;  end  of  maxillary  reaching  front  of  pupil ;  teeth 
of  outer  row  larger.  Fins  generally,  especiidly  the  caudal,  short ;  latter 
slightly  rounded;  first  dorsal  much  elongate;  first  anal  spine  very 
large.  Coloration  above  black,  shading  to  dark  olive  below,  and  with 
a  narrow,  wavy,  leather  colored  dorsal  band;  throat  turquoise  blue; 
sides  and  dorsal  region  marked  with  small  circular  spots  of  bright  crim- 
son, irregularly  disposed,  and  in  cx>nsiderable  number;  first  dorsal 
uncolored,  with  a  black  spot  at  base  anteriorly  and  a  dark  shade  through 
the  middle;  second  dorsal  blood-red,  without  border;  caudal  with  two 
large  crimson  spots  confluent  on  the  middle  line  of  the  tail  at  its  base, 
without  border ;  pectorals  and  ventrals  not  red-bordered ;  i'emales  dull, 
with  the  fins  black-barred  and  not  crimson.  Head  4 ;  depth  5^.  D.  XII- 
12;  A.  II,  9;  scales  9-58-10.  L.  2 J  inches.  South  Fork  of  Cumber- 
land Eiver,  Tenn.    (Cope.) 

(Pcecilichthys  sanguifluue  Cope,  Proc.  Am.  Philos.  Soc.  Phila.  1870,  264:  Nothonotu$ 
§angui/luu$  Jordan,  Man.  Vert.  226,) 
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dd.  Body  comparatiyely  deep,  oompreased. 

Y98.  N.  macalatas  (Kirtland)  Ag. 

Body  moderately  elongate,  deep,  and  compressed.  Head  long  and 
rather  pointed.  Month  rather  large ;  jaws  equal.  Dorsal  fin  elevated, 
the  longest  rays  reaching  caudal.  Olive  green ;  sides  with  rather  large 
spots  of  brilliant  carmine ;  vertical  fins  more  or  less  barred  with  red 
and  white.  Head  4  ,•  depth  ^.  D.  XII-13 ;  A.  II,  8 ;  Lat  1.  60.  L. 
2 J  inches.    Mahoning  Eiver,  Ohio ;  not  yet  recognized  elsewhere. 

{Eihwstoma  tnaculata  Kirtland,  Boat.  Joum.  Nat.  Hist.  1840, 276 :  E.  maculata  Storer, 
Synopsis,  270:  Nothonotus  maculutus  Agassiz,  Boll.  M.  C.  Z.  1863,  3:  NothanoUu  macu' 
latui  Jordan,  Man.  Vert.  225.) 

« 

ce.  Scales  larger;  lateral  line  43  to  47;  body  stont. 

Y94.  N.  rulllineatus  (Cope)  Jor. 

Stx)nt,  the  dorsal  line  elevated  and  descending  regularly  from  the  base 
of  the  first  dorsal  to  the  end  of  the  muzzle.  Muzzle  short,  regularly 
conic,  about  equal  to  eye,  whicli  is  smaller  than  usual,  4^  in  head. 
Dorsal  well  developed ;  caudal  peduncle  deep ;  caudal  fin  small,  trun- 
cate. Scales  large.  Color  pale  olive,  -with  numerous  narrow  longi- 
tudinal lines,  each  on  the  adjacent  margins  of  two  rows  of  scales;  these 
lines  include  a  number  of  quadrate  spots  of  a  mahogany  or  brick-red 
color,  which  alternate  with  each  other,  but  are  not  regular  in  ]>osition 
or  number;  pectoral  region  bright  turquoise  blue;  belly  bright  reddish 
orange;  head  with  two  longitudinal  mahogany-colored  bands,  and  a  spot 
of  the  same  below  the  eye;  five  red  spots  on  each  side  of  the  head,  one 
on  operculum,  preopcrculuni,  suboperculum,  and  on  each  lip;  fins  all 
broadly  crimson -bordered,  the  anal  and  caudal  with  narrow  black 
edging ;  two  orange  areas  at  base  of  caudal ;  anal  vermilion,  with  yel- 
low base  and  black  margin  on  posterior  half.  Females  more  olivaceous, 
obscurely  barred  and  with  the  fins  speckled.  Head  4 ;  depth  4^.  D. 
XI-12 ;  A.  II,  8 ;  scales  6-45-7.  L.  3  inches.  French  Broad  Eiver, 
Warm  Springs,  N.  C.    (Cope.) 

{PiBcilichthys  rufilim'aius  CopBy  Proc.  Am.  Philos.  Soc.  Phila.  1870,  267.) 

hh.  Dorsal  spines  14  ;  scales  small ;  lat.  1.  53 ;  back  not  arched. 

79^ •  IV.  vulneratus  (Cope)  Jor. 

Body  fusiform,  stout.  Caudal  i)eduncle  very  deep.  Dorsal  outline 
scarcely  arched:  top  of  head  gently  and  regularly  curved  to  the  end 
of  the  muzzle,  much  as  in  N,  sanguifluus.  Orbit  four  times  in  length  of 
head,  equal  to  muzzle.  First  dorsal  not  low;  caudal  truncate,  rounded; 
anal  small ;  scales  small.    Color  light  olive,  with  about  eight  vertical 
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dkar  olive  bars  on  the  sides,  which  are  intemipted  above  the  lateral  line ; 
a  few  irregular  crimson  dots  on  the  sides.  Fins  uniform,  transparent, 
except  the  first  dorsal  and  caudal ;  the  former  has  a  median  series  of 
red  spots,  the  latter  is  pale  orange,  with  a  black  mai;gin ;  no  cross-bars 
on  fins  in  the  male;  second  dorsal  with  a  black  margin.  Head  4; 
depth  4J.  D.  XIV-13;  A.  11,  8;  scales  8-53-9.  L.  2  inches.  French 
Broad  River.    {Cope.) 

{PcBoiliclifhya  vulneratua  Cope,  Proc.  Am.  Philos.  Soc.  Phila.  1870,  266.) 
«*«  Species  incompletely  described. 

The  following  species  have  not  been  recognized  since  their  original 
description.    They  i>erhaps  belong  to  Nothonotus. 

796*  IV.  T  tessellatns  (Storer). 

"Body  oblong.  Head  gibbous,  less  than  one-fourth  the  length  of 
the  body.  Lateral  line  straight.  Top  of  the  head  and  upper  portion 
of  the  sides  of  a  greenish-brown  color;  8  or  10  transverse  bluish  bands 
on  the  sides ;  the  inters^als  between  these  bands  are  yellowish,  and  in 
the  centre  of  each  is  a  bluish  rhomb;  a  black  blotch  at  the  base  of  the 
tail;  the  lips,  opercles,  and  rays  of  the  first  dorsal  gamboge-yellow. 
D.  XII-IS;  P.  13;  V.  I,  5;  A.  II,  10.  L.  3  inches.  Florence,  Ala. 
Caught  in  running  water."    {Storer.) 

(Eih€09toma  teMtllata  Storer,  Proc.  Bosl.  Soc.  Nat.  Hist.  1845:  E.  ienellata  Storer, 
Synopsis,  273.) 

V9Y.  N.Tcinereii9(Storer). 

"Body  oblong,  compressed.  Head  gibbons  directly  over  the  eyes. 
The  upper  portion  of  the  sides  is  of  a  light  yellow  color,  crossed  longi- 
tudinally by  3  or  4  cinereous  interrupted  narrow  bands,  one  or  two  of 
which  commence  at  the  snout,  the  others  back  of  the  head,  and  are 
lost  anterior  to  the  tail ;  between  these  bands  is  a  series  of  longitu- 
dinally-arranged oval  blotches,  of  a  similar  color,  and  from  these  bands 
descend  obliquely  backward  and  downward  to  the  abdomen  narrow 
transverse  lines;  lower  portion  of  the  sides  yellowish-white;  first  dor- 
sal margined  with  red;  second  dorsal  and  anal  variegated  with  red 
dots.  D.  XI-13;  P.  15;  V.  I,  5;  A.  II,  8.  L.  3-4  inches.  Florence, 
Ala.    Caught  in  deep,  still  water  when  fishing  for  perch.'^    (Storer.) 

(Etheostoma  cinerea  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  1845:  E,  oinerea  Storer,  Synop- 
sis 273.) 

364.— NANOSTOMA  Putnam. 

(Patnam  MSS.  Jordan,  Bnll.  U.  S.  Nat.  Mas.  z,  7, 1877 :  type  Pcdciliohthy$  zonalU  Cope.  > 

Body  ftisiform^  not  greatly  compressed.     Mouth  smoU^  subinferior. 
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the  preinaxillaries  not  protractile.  Vomerine  teeth  very  feeble  or 
wanting.  Scales  large.  Gill-membranes  broadly  connected;  no  en- 
larged ventral  plates.  Lateral  line  complete.  Dorsals  well  separated, 
the  second  larger  than  anal,  higher  and  shorter  than  spinous  dorsal ; 
dorsal  spines  about  10;  anal  spines  2.    {vavoqj  small;  <rro,aa,  mouth.) 

a.  Cheeks,  opercles,  and  throat  closely  soaled. 

798*  N.  zonale  (Cope)  Jor. 

Body  slender,  somewhat  compressed.  Head  small,  rather  short;  the 
mouth  small,  subinferior.  Snout  decurved«  rather  obtuse,  maxillary 
not  reaching  front  of  eye«  Cheeks,  opercles,  neck,  and  throat  closely 
soaled.  Eye  rather  large.  Teeth  very  feeble,  those  on  the  vomer  not 
evident;  probably  none  on  the  palatines.  First  dorsal  well  developed, 
sei)arated  from  the  second,  which  is  higher  and  shorter  than  the  spin- 
ous dorsal,  and  considerably  larger  than  the  anal;  caudal  emarginate. 
Bright  olivaceous  above,  golden  below;  6  dark-brown  quadrate  dorsal 
spots,  which  connect  by  alternating  spots  with  a  broad  brown  lateral 
band,  from  which  8  narrower  dark-bluish  bands  more  or  less  completely 
encircle  the  belly;  paired,  anal,  and  caudal  fins  golden,  brown-spotted; 
middle  half  of  the  first  dorsal  crimson;  a  series  of  round  crimson  spots 
near  the  base  of  the  second  dorsal ;  occiput,  a  band  on  muzzle  and  one 
below  eye  black;  a  black  spot  on  operculum  and  one  at  base  of  pec- 
toral; females  duller  and  speckled  with  ventrals  barred  and  lateral 
bars  feebler.  Head  4J;  depth  5.  D.  XI-12;  A.  H,  7;  scales  11-50-12. 
L.  3  inches.    Mississippi  Valley,  in  clear  streams;  rather  rare. 

{Pcodlichthys  zonalis  Cope,  Jonm.  Acad.  Nat.  Sci.  Phila.  1888,  212;  Jordan,  Man. 
Vert.  225:  Sanosioma  vinctipea  Jordan,  Bull.  U.  S.  Nat.  Mus.  ii,  236,  1879;  the  female.) 

Y99.  If.  ele^ans  Hay. 

Body  stout,  somewhat  compressed.  Heiid  short  and  deep,  with 
swollen  cheeks.  Snout  abruptly  decurved.  Mouth  subterminal,  hori- 
zontal, small,  the  maxillary  not  reaching  the  front  of  the.  eye.  Eye  4 
in  head.  Lateral  line  nearly  straight.  Cheeks,  opercles,  and  back  of 
neck  scaly;  chest  and  region  just  behind  ventrals  naked.  Spinous 
dorsal  half  as  high  as  long,  a  little  longer  than  the  head;  soft  dorsal 
f  as  long  as  head  and  §  as  high  as  long;  anal  |  length  of  head,  as  high 
as  long;  pectoral  fins  very  large,  reaching  beyond  ventrals  to  vent. 
Color  purplish;  6  large  quadrate  black  blotches  along  back  and  8  broad 
transverse  bars  along  sides  fainter,  these  alternating  with  dark  si>ots; 
many  of  the  scales  above  with  jet-black  spots  forming  longitudinal 
streaks;  two  black  spots  at  base  of  caudal;  a  few  black  spots  behind 
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eye;  dark  spots  downward  and  forward  from  eye:  ventral  and  anal 
flns  indigo-blue;  pectorals  with  blue;  a  bar  of  deep  orange-red  along 
base  of  both  dorsals.  Head  4;  depth  5.  D.  X-12;  A.  II,  8;  scales  5^ 
42-6.    L.  2|  inches.    Chickasawha  River,  Mississippi.    {Say.) 

(Hay,  Proc.  U.  8.  Nat.  Mus.  1880,  493.) 
aa.    Cheeks,  opercles,  and  breast  entirely  scaleless. 
§00*  N.  thalassinum  Jordan  &  Brayton. 

Body  rather  stout,  compressed  behind,  the  back  somewhat  arched. 
Head  large,  the  snout  rather  blunt  and  convex  in  profile.  Eye  large, 
high  up,  longer  than  muzzle,  3 J  in  head;  interorbital  space  rather  nar- 
row. Mouth  moderate,  slightly  oblique,  the  maxillary  reaching  to  the 
orbit.  Upper  jaw  slightly  longer  than  the  lower.  Head  entii^ely  naked ; 
throat  naked;  neck  naked  anteriorly.  Fins  all  large;  membrane  of  the 
first  dorsal  continued  to  the  base  of  the  second;  longest  dorsal  spine 
scarcely  shorter  than  the  soft  rays,  the  base  of  the  spinous  ,dorsal  a 
little  longer  than  that  of  the  soft  dorsal;  anal  not  much  smaller  than 
the  soft  dorsal,  its  first  spine  the  longer;  caudal  fin  deeply  lunate;  pec- 
toi*als  reaching  nearly  to  vent.  Male,  in  life,  with  the  body  dark  green 
and  blotched  above;  sides  with  9  dark  blue-green  vertical  bars,  the 
five  next  the  last  most  distinct;  spinous  dorsal  reddish  at  base,  then 
a  broad  black  band,  tbe  uppermost  third  of  a  bright  ferruginous  red; 
second  dorsal  blackish  at  base,  reddish  above;  caudal  with  2  orange 
blotches  at  base,  black  mesially,  pale  orange  distiilly;  anal  fin  of  a 
brilliant  blue-green  color  at  base,  pale  at  tip;  ventrals  greenish;  head 
mostly  grass-green ;  the  streaks  forward  and  downward  from  eye  dark 
grieen;  females  duller  and  more  speckled.  Head  4;  depth  5.  D.  X- 
11;  A.  II,  8;  scales  5-43-5.  L.  2 J  inches.  Saluda  River,  South  Caro- 
lina; abundant. 

{Noihonotu8  thalaseinus  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mas.  xii,  13, 1878.) 

§01.  If.  tessellatum  Joi-dan. 

Color  olivaceous,  the  markings  obliterated  in  the  type.  Body  fusi- 
form. Head  broad  and  heavy,  entirely  naked.  Mouth  moderate,  hori- 
zontal, the  lower  jaw  included,  the  maxillary  extending  to  opposite 
front  of  eye.  Anal  higher  than  second  dorsal,  but  not  so  long,  its 
spines  strong.  Gill-membranes  broadly  united.  D.  X-12;  A.  II,  8; 
Lat.  1.  48.  L.  2J  inches.  Allegheny  Kiver;  only  the  type  (1199,  U.  S. 
Kat.  Mus )  now  known. 

(Hadropteru8  tesseUatui  Jordan,  Ball.  U.  S.  Nat.  Mas.  x,  7, 1877.) 
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§02«  N«  inscriptum  Jordan  &  Brayton. 

Body  rather  stout  and  deep,  strongly  compressed.  Caudal  pednnde 
rather  deep.  Head  large,  rather  obtuse,  the  profile  quite  gibbous,  a 
considerable  angle  formed  opposite  the  eyes,  which  are  high  up  and  dose 
together.  Eye  about  equal  to  snout,  3^  in  head.  Mouth  moderate, 
slightly  oblique,  the  inaxillary  reaching  eye,  the  upper  jaw  the  longer. 
Head  entirely  scaleless;  neck  above  scaly;  breast  naked;  belly  closely 
scaled;  scales  large.  Fins  large;  spinous  dorsal  longer  than  soft  dorsal, 
which  is  somewhat  larger  than  the  anal;  the  two  dorsals  connected  by 
membrane;  dorsal  spines  a  little  more  than  half  the  length  of  the  head; 
pectorals  large.  Color  olire,  with  a  bright  scarlet  spot  on  each  scale, 
these  forming  continuous  lines  along  the  rows  of  scales;  3  dark  blotches 
across  the  back;  one  in  front  of  dorsal,  forming  a  black  spot  on  the  ante- 
rior spines;  one  between  the  two  dorsal  fins,  forming  a  similar  black  spot 
on  the  last  rays  of  the  spinous  dorsal ;  and  one  on  the  caudal  peduncle, 
behind  the  second  dorsal;  sides  with  about  6  irregular  dark-olive  blotches 
just  below  the  lateral  line ;  edge  of  spinous  dorsal  black,  below  this  bright 
orange-red,  a  dusky  bar  at  the  base;  entire  anal  fin,  cheeks,  bpercles,  and 
a  bar  below  the  eye  bright  blue;  females  without  red  spots,  the  sides 
blotched.  Head  4f ;  depth  4f.  D.  XI-12;  A.  II,  8;  scales  6-40-5.  L. 
2 J  inches.  Oconee  Eiver,  Georgia;  one  of  the  most  beautiful  of  the 
group. 

(Nothonoius  inacriptua  Jordan  &  Brayton,  Bull.  U.  S.  Nut.  Mas.  xii,  34,  1878.) 

365.— ETHEOSTOMA  Rafiuesqiie. 

(Catanotus  Agassiz.) 
(Cafinesqne,  Journ.  de  Physiqne,  1819,  419:  type  Etheostoma  flahellaria  Raf.) 

Body  elongate,  compressed.  Mouth  terminal,  more  or  less  oblique; 
upi)er  jaw  not  protractile.  Vomerine  teeth  present;  teeth  in  the  jaws 
strong,  the  outer  series  canine-like.  Opercular  spine  well  developed. 
Gill-membranes  broadly  united.  Scales  rather  large.  Lateral  line 
incomplete;  an  enlarged,  black  humeral  scale.  First  dorsal  fin  low, 
considerably  lower  than  thQ  second  dorsal,  of  7  to  9  subequal  spines, 
which,  in  the  males,  end  in  little  fleshy  knobs;  anal  fin  smaller  than 
the  second  dorsal,  with  2  spines,  the  first  of  which  is  always  the  larger, 
Vertebne  (E.  Uneolatum)  14  +  21 ;  size  small.  Coloration  dark.  The 
species  are  extremely  quick  in  their  movements,  and  their  coloratioui 
although  not  gaudy,  is  very  elegant. 

(The  wonl  Ethcoatania  is,  stated  by  Rafinesqne  to  mean  **  various  mmUht^"  the  spedes 
known  to  him — t.  e.,  Peroina  oaprodes^  Diplesium  blcnnioidea,  and  Etheo$toma  JldbelUure 
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being  so  different  in  respect  to  the  form  of  the  mouth,  that  he  conceived  that  they 
might  belong  to  different  subgenera*    The  etymology  of  the  "word  is  not  evident.) 

a.  Head  entirely  naked;  lateral  line  short;  lower  jaw  prominent. 
5.  Body  with  longitudinal  dark  stripes. 

§  J8.  £•  lineolatum  (Ag.)  Jor.^Striped  Darter, 

Body  elongate,  compressed,  the  back  scarcely  arched.  Head  long 
and  rather  pointed,  entirely  destitute  of  scales.  Mouth  rather  large, 
terminal,  oblique,  the  lower  jaw  the  longer.  Eye  moderate,  longer  than 
the  snout,  about  4  in  head.  Opercular  spine  strong.  Fins  all  low,  the 
first  dorsal  in  the  males  about  half  as  high  as  the  second;  higher  in  the 
females^  caudal  large,  rounded.  Anal  spines  longer  in  females  than  in 
the  males;  dorsal  and  anal  spines  pointed  in  the  female,  in  the  male  with 
thickened  fleshy  tips.  Scales  moderate.  Lateral  line  extending  about 
to  end  of  first  dorsal.  Neck  and  throat  naked ;  scales  on  sides  extending 
up  to  the  base  of  the  dorsal  fin.  Color  dark;  each  scale  with  a  dark 
spot,  these  forming  a  series  of  conspicuous  longitudinal  lines  along  the 
rows  of  scales;  second  dorsal  and  caudal  conspicuously  cross-barred; 
head  blackish,  with  dark  stripes  radiating  from  eye;  males  further 
marked  with  conspicuous  dark  cross  bars.  Head  4;  depth  5.  D.  VIII- 
12 ;  A.  II,  8 ;  scales  7-53-7.  L.  2^  inches.  Minnesota  to  Indiana ;  abound- 
ing in  clear  or  rocky  streams;  one  of  the  most  smgular  and  handsome 
of  the  darters. 

(Catonotua  lineolatus  Agassiz,  Amer.  Joum.  Sci.  Arts.  1854,  305:  Catonottu  Hneolatns 
Vaillant,  1.  c.  118.  ) 

&&.  Body  not  striped. 

§04.  E.  flabellare  Raf. 

Very  similar  to  the  preceding,  but  rather  more  elongate  and  leas 
compressed.  Head  rather  larger.  A  narrow  strip  along  base  of  spinous 
dorsal  not  scaled.  Coloration  paler,  there  being  little  or  no  trace  of  the 
longitudinal  stripes,  so  conspicuous  in  E.  Uneolatum;  the  males  with  cross 
blotches,  the  females  nearly  plain  olivaceous ;  second  dorsal  and  caudal 
fins  barred ;  black  humeral  spot  conspicuous.  Lateral  line  usually  ver  y 
little  developed ;  lower  jaw  less  projecting  than  in  E.  Uneolatum.  Head 
4 ;  depth  5.  J).  VIII- 1 2 ;  A.  II,  8 ;  Lat.  1. 46.  Length  2 J  inches.  West- 
ern New  York  to  Ohio  Valley  aid  North  Carolina;  very  abundant  in 
the  tributaries  ot  Lake  Ontario.' 

(Rafinesque,  Jouru.  de  Pbys.  etc.  Paris,  1819,419:  Catonotus  flahellatus  YaiWAutf 
Recherches,  1873,  1*21:  Catonofusfasciatus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,07: 
Oligooephalus  humeralia  Girard,   Proc.   Acad.   Nat.   Sci.   Phila.   1859,  G6:  ICatonotuM 

Bull.  Nat.  Mus.  No,  IC 33 
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kennicotii*  Putnam,  Bull.  Mus.  Comp.  Zool.  1863,  3:  Eth4!o$toma  Unsleyi  Storer,  Pror. 
iSoc.  Nat.  HiHt.  1851,  37:  Catonotus  flabellatus  Vaillant  1.  c.  121:  Catonotua  linnlfyi 
Yaillaiit,  Rccherches,  1873,  125:  Etheoatama  flahelldre  Jordan,  Man.  Vert.  ed.  2,  227.) 

ma  Checks,  opercles,  neck,  and  throat  closely  scaly ;  jaws  equal ;  lateral  line  nearly  com> 
plete. 

805.  £•  squamiceps  Jordan. 

Body  rather  elongate,  considerably  compressed,  the  caudal  peduncle 
deep.  Head  large ;  the  jaws  comparatively  short  and  equal.  Lateral 
line  wanting  only  on  a  few  of  the  posterior  scales,  and  with  occa- 
hional  tubes  behind  the  continuous  series.  Spinous  dorsal  low  and 
short,  the  spines  about  equal,  less  than  half  the  height  of  the  second 
dorsal;  bases  of  the  two  dorsals  about  equal, slightly  connected  by 
membrane.  Color  dark,  without  spots,  stripes  or  bauds,  in  spirits; 
male  mottled,  with  about  6  cross-blotches ;  vertical  fins  cross-barred ; 
lower  fins  black  in  the  male,  pale  in  the  female ;  a  large  black  humeral 
spot  Head  3^ ;  depth  5.  D.  lX-12 ;  A.  II,  7 ;  scales  5-50-6.  L.  2^ 
inches.    Ohio  Valley ;  not  common. 

(Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  11,  1877.) 

366.— POBCILICHTHTS  Agassiz. 
Rainhow  Darters. 

{OligocephalvBj    Boleichthys^   Apleaion,   and    Alcarivs   Girard:    Aslatichthya   Vaillant: 

Hololepia  Agussiz.) 

(Agassiz,  Amer.  Jonrn.  Sci.  Arts,  1854,  304:  type  Pcecllichthys  rariatus  Agassi z=i?/A«M- 
toma  ccerulea  Storer. ) 

Body  variously  robust  or  elongate,  usually  compressed.  Head  rather 
large.  Mouth  moderate,  nearly  horizontal,  terminal  or  nearly  so ;  vo- 
mer with  teeth;  piemaxillaries  not  ])rotractile.  Gill -membranes  scarcely 
connected.  Scales  rather  large,  those  on  the  belly  similar  to  the  others. 
Latei^al  line  wanting  posteriorly,  its  tubes  beginning  at  the  orbit.  Dor- 
sal spines  6  to  II,  the  middlt^  ones  highest  and  more  than  half  the  height 
of  the  soft  rays ;  second  dorsal  larger  than  spinous  dorsal  or  anal ;  anal 
with  two  spines,  the  first  usually  the  larger.  Vertebrae  in  P.  cceruleus, 
15  +  18;  in  P.  eos,  15  +  21.  Size  small.  Coloration  usually  brilliant. 
{rotxiXn^j  variegated ;  ";^<9uc,  fish.) 

•  The  original  types  of  Catonotus  kennicottij  now  in  poor  condition,  show  the  follow- 
ing characters: 

Color  plain,  without  trace  of  lines  or  spots ;  pectorals,  caudal,  and  both  dorsals 
checkered  \vith  black.  Black  humeral  spot  large.  Cheeks,  opercles  and  breast  naked. 
Scales  rather  large.  Lateral  lino  extending  to  below  mid<lle  of  second  (lorsal.  Gill- 
nierabrancs  funning  an  angle  with  each  other.  Pectorals  a  little  shorter  than  head. 
HeiMl  3i;  depth  Sf     D.  VIII,  10;  A.  11,  5;  scales  C-40  6.     From  Southern  Illinois. 
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a.  Dorsal  spines  8  or  more ;  anal  spines  well  developed. 

b.  Humeral  region  with  an  enlarged  black  scale-like  process. 

c.  Cheeks  and  opercles  naked ;  nape  naked ;  body  striped. vtrgatus, 

cc.  Cheeks  and  nape  naked;  opercles  scaly .,,^8<u:atUia, 

ccc.  CheekSf  opercles,  and  nape  more  or  less  scaly puuctuJatuSy  arteaias, 

bb.  Humeral  scale  obsolete  or  wanting. 

d.  Opercles  and  cheeks  naked;  preopercle  crenulate;  anal  spines  very  long. 

lepiduM, 
dd.  Opercles  scaly ;  preopercle  strictly  entire. 

e.  Lateral  line  nearly  straight. 

/.  Cheeks  naked;  or  with  only  3  or  4  small  imbedded  scales  close  behind 

eye cceruleuSf  spectabilis. 

ff.  Cheeks  evidently  scaly,  at  least  above asprigenia,  jfsaicB. 

ee.  Lateral  line  forming  a  slight  curve  above  the  pectorals;  dorsals  sub-equal. 

Dorsal  spines  9  or  10.     ( Boleichihys  Girard. ) 

g.  Cheeks  scaly butlerianua,  barrattiy  fusiformis,  erochrauSj  eo8, 

gg.  Cheeks  naked exiliSf  warrenif  gracilis, 

aa.  Dorsal  spines  6 ;  anal  spines  obsolete  f    (AlvaHus) lateralis. 

a.  Dorsal  spines  8  or  more ;  nnal  spines  well  developed. 

b.  Humeral  region  with  an  enlarged  scale-like  process,  wbich  isalways  black. 
^  c.  Opercles,  cheeks,  and  nape  naked ;  body  striped. 

806.  P.  virsatus  Jordan. 

Body  slender,  siibfusiform,  compressed,  the  back  somewhat  elevated, 
the  caudal  peduncle  rather  deep.  Head  long,  rather  slender  and  pointed, 
little  compressed,  the  snout  but  little  decurved.  Mouth  rather  large, 
somewhat  oblique,  the  maxillary  reaching  to  the  pupil,  the  lower  jaw 
sdJarcely  shorter  than  the  upper ;  teeth  small,  even,  in  several  rows. 
¥jje  ratther  large.  Posterior  border  of  preopercle  above,  obtusely  cre- 
nate.  Scales  rather  large;  lateral  line  distinct,  onabout  20  scales;  53  in 
a  lengthwise  series.  Head  naked ;  nape  and  breast  naked.  Color  green- 
ish, each  scale  with  a  small  blackish  spot,  forming  conspicuous  lateral 
stripes,  as  in  Etheosfoma  liiieoJaUcm  ;  back  and  sides  with  cross-blotches ; 
humeral  scale  large  and  black ;  dorsal  and  caudal  fin  faintly  barred. 
Head  ^ ;  depth  5.  D.  IX-10 ;  A.  II,  8.  Rock  Castle  River,  Kentucky ; 
resembles  the  species  of  Etheosfoma. 

(Jordan,  Proc.  U.  8.  Nat.  Mus.  ii,  236,  1879.) 
oc.  Cheeks  and  nape  naked ;  opercles  scaly. 

807.  P.  saxatalis  Hay. 

Body  rather  slender.  Head  pointed,  the  profile  descending  in  a 
gradual  curve.  Mouth  large,  the  maxillary  extending  to  opposite  front 
of  pupil.  Eye  equal  to  snout,  4  iu  head.  Cheeks,  breast,  and  throat 
naked ;  opercles  with  a  few  large  scales.  Lateral  line  little  arched,  its 
tabes  on  about  35  scales.  Dorsals  well  separated,  the  second  shorter 
and  higher  than  first.    Greenish,  with  darker  tessellations;  a  black 
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humeral  scale,  a  black  streak  downward  and  forward  from  eye;  opercles 
inostly  black.  Head  4 ;  depth  5.  D.  XI-10 ;  A.  II,  7 ;  scales  11-50-5, 
L.  1^  inches.    Chickasawha  Eiver,  Mississippi.    {Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mu8.  1880,  495.) 
occ.  Cheeks,  opercles,  and  nape  more  or  less  scaly. 

Ii08«  P.  punctulatus  Ag. 

Body  elongate,  compressed,  the  back  not  elevated.  Head  slender, 
rather  long  and  pointed,  compressed.  Mouth  large,  terminal,  oblique,  the 
jaws  about  equal,  the  maxillary  extending  nearly  to  opposite  middle  of 
eye.  Scales  quite  small;  a  few  imbedded  scales  on  upper  part  of  cheeks 
and  behind  eye;  neck  mostly  covered  with  small  scales;  throat  naked* 
Fins  rather  small,  the  pectorals  short.  Color,  in  life,  not  known;  in 
spirits,  the  sides  of  the  body  clouded  or  reticulated  with  darker;  a  con- 
spicuous black  humeral  spot;  first  dorsal  dark  at  base,  then  pale,  with 
a  narrow  dark  border;  the  other  vertical  fins  similarly  colored,  the  dark 
colors  probably  blue  in  life;  females  with  the  sides  and  fins  speckled. 
Head  4;  depth  4J.  D.  X-ll;  A.  II,  7;  scales  9-60-20.  L.  2J  inches. 
Missouri  to  Texas. 

(Agassiz,  Amer.  Joiim.  Sci.  Arts,  1854,  304:  Boleichthya  whippJei  Girard,  Proc.  Acad. 
Nat.  ScL  Pliila.  1859,  101:  Nothonotus  punctulatus  Agassiz,  Bull.  Miis.  Comp.  Zool.  i,  3, 
1863.) 

809.  P.  artesiffi  Hay. 

Body  elongate,  compressed.  Head  large.  Mouth  large,  terminal, 
nearly  horizontal,  the  lower  jaw  slightly  included;  maxillary  reaching 
to  opposite  front  of  pupil.  Palatine  teeth  in  a  broad  band.  Eye  equal 
to  snout,  4 J  in  head.  Cheeks  entirely  covered  with  small  scales;  oper- 
cles with  large  scales;  scales  along  back  very  small.  Lateral  line  ex- 
tending to  end  of  second  dorsal,  on  about  45  scales.  Dorsals  contig- 
uous; first  dorsal  as  long  as  head,  its  height  less  than  half  its  length; 
soft  dorsal  considerably  higher;  anal  a  little  over  half  length  of  head; 
pectorals  reaching  tips  of  ventrals,  much  smaller  than  in  P.  cceruleiis. 
Yellowish-olive,  with  transverse  oblique  bars  of  darker,  and  sprinkled 
with  small  blotches  of  carmine;  pectorals  and  ventrals  dull  blue;  dor- 
sals with  a  broad  band  of  carmine  along  their  middle,  bordered  on  each 
gide  by  orange;  tips  of  dorsals  dull  blue,  as  is  the  base  of  the  soft  dor- 
sal; base  of  spinous  dorsal  with  several  carmine  spots;  anal  mostly 
crimson,  tipped  with  blue;  caudal  blue,  then  orange,  carmine  orange, 
and  tipped  with  blue;  a  black  humeral  scale.    Head  3|;  depth  5.    D. 
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XI-13;   A.  II,  7;  scales  a-SC-ll.     L.  2f  inches.    Tombigbee  River, 
Mississippi.     (Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  494.) 

hb.  Humeral  scale  obsolete. 

d.  Opercles  and  cUeeks  naked ;  pi*eopercle  crenulate ;  anal  spines  very  long. 

810.  *P.  lepidus  (B.  &  G.)  6rd. 

Body  rather  stout,  compressed,  tapering  backwards.  Head  sub- 
conical.  Mouth  moderate,  with  equal  jaws;  maxillary  reaching  front 
of  orbit.  Eyes  large.  First  dorsal  rather  low;  dorsal  fins  somewhat 
connected.  Head,  as  well  as  throat  and  neck,  entirely  scaleless.  Color 
olivaceous,  with  some  dark  (blue?)  bars;  scales  dusky  at  base;  dorsals 
and  caudal  mottled  or  barred.  Head  4J;  depth  4§.  D.  lX-11 ;  A.  II, 
6;  scales  in  about  oO  series.    L.  2^  inches.    Texas. 

(Boleosoma  lepida  B.  &,  G.  Proc.  Acad.  Nat.  Sci.  PhiJa.  388,  1853;  Girard,  IT.  S.  Mex. 
Bound.  Surv.  Ichth.  1859,  11 :  OlUjocephalua  lepidus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila^ 
1859,  67;  Boleosoma  lepidum  Giinther,  i,  77.) 

dd.  Opercles  scaly;  preopercle  strictly  entire;  anal  spines  moderate. 

e.  Lateral  lino  nearly  straight. 

/.  Cheeks  naked,  or  with  only  3  or  4  small  imbedded  scales  close  behind  eye, 

81  !•  P.  cceruleus  (Storer)  Agassiz. — DUte  Darter ;t  Rainbow  Darter;  Soldier-fish. 

Body  robust,  rather  deep  and  compressed,  the  back  somewhat  ele- 
vated. Head  large,  compressed.  Mouth  moderate,  terminal,  obliquei 
the  lower  jaw  somewhat  included,  the  maxillary  reaching  front  of  orbit. 
Palatine  teeth  in  one  row.  Neck  and  breast  usually  naked.  Fins  all 
large;  dorsal  fins  usually  slightly  connected.  Males  olivaceous,  tessel- 
lated above,  the  spots  running  together  into  blotches;  back  without 
black  lengthwise  stripes;  sides  with  about  12  indigo-blue  bars  running 
obliquely  downwards  and  backwards,  most  distinct  behind,  separated 
by  bright  orange  interspaces;  caudal  fin  deep  orange,  edged  with  bright 
blue;  anal  fin  orange,  with  deep  blue  in  front  and  behind;  soft  dorsal 
chiefly  orange,  blue  at  base  and  tip;  spinous  dorsal  crimson  at  base, 
then  orange,  with  blue  edgings;  ventrals  deep  indigo;  cheeks  blue; 
throat  and  breast  orange;  females  much  duller,  with  little  blue  or  red, 
the  vertical  fins  barred  or  checked;  young  variously  marked.  Head 
3 J  ;  depth  4|.  D.  X-12;  A.  U,  7;  scales  5-45-8,  the  lateral  line  devel- 
oped on  about  30-35  scales.    L.  2 J  inches.    Mississippi  Valley;  very 

•  Four  more  nominal  species  of  this  type  are  described  by  Girard  (Proc.  Acad.  Nat. 
Sci.  Ph»la.  1859,  102)  under  the  names  Aplesion  potsiij  OHgocephalus  grahami,  ().  leonvn- 
siSf  and  O.  palvhcllus;  tLe  first  from  Chihuahua,  the  next  two  from  Texas,  the  latter 
from  Canadian  River.  A.  poisii  has  D.  X-I,  11;  O.  grahami  has  D.  IX-13;  A.  II,  B; 
O.  leonensis  D.  IX-10;  A.  II,  7;  O.  pvlchellus  A.  II,  C.  All  are  probably  identical  with 
F,  kpidus. 
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abundant  in  river  channels.  One  of  the  most  gorgeously -colored  darters, 
but  less  jrraceful  than  most  of  them. 

( Etheostoma  cartilea  Storer,  Proc.  Boat.  Soc.  Nat.  Hist.  1845,  47 :  PcdcUitkthyB  oaermleus 
Ajxassiz,  Bull.  Miis.  Comp.  Zool.  i,  3,  1833:  Pcecilivhthys  ranatus  Jordan,  Man.  Vert. 

ed.  2,  2*26:  Aittatichthifs  pulchellus  Vuillant,  1.  c.  113.) 

819.  P.  spectabilis  Agassiz. 

Very  similar  to  the  preceding,  but  more  elongate  and  rather  more 
compressed;  the  colors  similar,  but  the  upper  portion  of  the  sides  with 
distinct  blackish  stripes  along  the  rows  of  the  scales,  and  the  ground 
color  of  the  back  and  sides  having  a  peculiar  whitish  or  bleached  ap- 
pearance. The  two  dorsal  fins  usually  well  separated.  Scales  usually 
present  below  and  behind  eye.  Head  4;  depth  4 J.  D.  X-12j  A.  II,  7; 
scales  5-40-7;  Lat.  1.  on  20-25  scales.  L.  2-3  inches.  Mississippi  Val- 
ley ;  rather  less  abundant  than  the  other,  and  ascending  small  or  even 
muddy  streams.  Probably  merely  a  brook  variety  of  the  preceding, 
from  which  it  is  not  always  to  be  distinguished  with  certainty. 

(Agassiz,  Amer.  Jonrn.  Sci.  Arts,  1854,  304;  Jordan,  Man.  Vert.  ed.  2,  227.) 

ee.  Cheeks  evidently  scaly,  at  least  above. 

813.  P.  asprlsenis  Forbes. 

Body  rather  stout,  compressed.  Head  small  and  pointed.  Eye  large, 
longer  than  snout.  Mouth  terminal,  oblique,  the  jaws  even.  Breast 
always  naked;  opercles  scaly;  cheeks  closely  scaled,  the  lower  fourth 
rarely  bare.  Dorsal  fins  usuallj'^  separated.  Coloration  mottled  green- 
ish ;  the  spinous  dorsal  dusky  behind,  in  life  with  a  broad  band  of  blue 
and  crimson ;  soft  fins  speckled.  Head  4;  depth  4 J.  D.  XI-12;  A.  II, 
8;  Lat.  1.  49,  the  tubes  -developed  on  34-41  dcales.  L.  2J  inches.  Illi- 
nois Eiver. 

(Forbes,  Bull.  III.  Lab.  Nat.  Hist,  i,  41,  1877;  Jordan,  Man.  Vert.  ed.  2,  404.) 

814.  P.  JessiflB  Jordan  &.  Bray  ton. 

Body  fusiform,  rather  deep  and  compressed.  Head  rather  large, 
moderately  pointed.  Mouth  rather  large,  terminal,  the  upper  jaw 
slightly  longest.  Cheeks  scaly  above,  the  greater  part  naked;  opercles 
scaly;  throat  naked;  neck  above  scaly.  Lateral  line  extending  nearly 
to  end  of  second  dorsal.  Fins  moderate.  Chestnut  colored  above,  with 
about  9  quadrate  bar-like  blotches  of  a  dark-blue  color  along  the  sides, 
and  about  5  dark  cross-blotches  on  the  back;  fins  mottled  with  chest- 
nut;  a  yellow  or  orange  band  across  the  dorsal;  second  dorsal  and  anal 
speckled  with  golden.     Head  4;  depth  5.    D.  XII-12;  A.  II,  9;  scales 
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6-47-7,  the  tnbes  of  tbe  lateral  line  on  about  35  scales*    L.  3  inches. 
Chickamauga  Eiver,  Georgia. 

(Jordan,  Man.  Vert.  ed.  2, 1878,227;  Jordan  &  Drayton,  Ball.  U.  S.  Nat.  Mus.  xii, 
59,  187H.) 

00.  Lateral  line  forming  a  slight  curve  above  the  pectorals;  dorsals  subequal ;  dorsal 
spines  9  or  10.     {Boleichthys*  Grd.). 
g.  Cheeks  scaly. 

SI 5.  P.  butlerianns  Hay,  (sp.  nov.). 

Body  elongated,  contracted  behind  ventral  fins;  dorsal  region  ele- 
vated. Mouth  horizontal,  small;  maxillary  extending  to  opposite 
anterior  edge  of  pupil.  Opercles  with  2  rows  of  scales  along  lower 
edge;  cheeks  densely  scaled;  lateral  line  running  high,  extending  to 
opposite  end  of  anterior  dorsal,  on  18  scales.  Pale  greenish,  yellow 
below;  above  and  on  sides  much  mottled  with  brown;  about  10  square 
blotches  along  back;  a  dark  spot  on  opercle,  one  behind  and  one  below 
eye;  a  streak  on  snout  between  eyes;  dorsals  with  dark  markings;  a 
red  streak  along  margin  of  spinous  dorsal;  anal  fin  nearly  white;  cau- 
dal barred.  Head  4  in  length;  depth  5|^.  Eye  3J  in  head.  Caudal 
peduncle  3^  in  body.  D.  IX-11;  A.  II,  0;  scales  3-44-12.  Black 
River,  Mississippi.    {Hay  MSS.) 

816.  P.  barratti  (Holbr.)  J.  &  G. 

Body  comparatively  short,  chubby  and  compressed.  Head  rather 
large.  Mouth  large,  oblique;  the  jaws  equal,  the  teeth  rather  strong. 
Eye  large,  3  in  head.  Scales  large,  varying  in  number.  Lateral  line 
beginning  nt  the  ey<»,  arched  high  over  the  pectorals  and  ceasing  about 
midway  of  the  body,  developed  on  about  20  scales.  Opercular  spine 
strong.  Dorsal  fins  moderate^  about  equal,  separated  by  an  interspace. 
Color  greenish,  with  dark  specks;  fins  mottled;  a  dark  line  downward 
and  one  iorward  from  eye;  a  series  of  rather  small  greenish  blotches 
along  each  side  and  oil  the  back.  Head  3f ;  depth  4f.  D.  X-12;  A. 
II,  7;  lateral  line  45-55.  L.  2  inches.  Maryland  to  Illinois  and  south- 
ward ;  chiefly  in  streams  of  the  lowlands. 

{Bolcosoma  barraUi  Holbr.  Joiirn.  Acad.  Kat.  Sci.  Phila.  1855,  56:  HoloUpis  harratU 
Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  lHr>4,  233:  EololepU  barratti  Vaillaut,  I.  c.  127:  Bo- 
Icichihya  ciegans  Jordan,  Amer.  Lye.  Nat.  Hist.  N.  Y.  1876,  308:  Boleichthya  elefjana 
Jordan,  Man.  Vert.  404,  and  probably  of  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 
104.) 

*  Boleichlhya  G'lTSLTd,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  103:  type  Boleiohthys  cxiltM 
Grd.    (/C?oA/f,  dart;  £;;tOu?,  lish.) 
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817.  P.  rusiformis  (Grd.)  J.  &  G. 

Body  moderately  elongate,  strongly  compressed.  Head  rather  long 
and  narrow ;  muzzle  short,  decurved,  shorter  than  the  eye.  Month  com- 
paratively large,  terminal;  maxillary  reaching  past  front  ot  eye.  Eyes 
large,  4  in  head.  Opercular  spine  strong.  Lateral  line  beginning  at 
the  eye,  on  about  12  to  15  scales.  Neck  scaly ;  belly  and  throat  scaly. 
Olivaceous,  dotted  with  dusky  points ;  second  dorsal  and  anal  sx>eckled. 
Ilead  4;  depth  6.  D.  X-0;  A.  II,  7;  Lat.  1.  55.  L.  2  inches.  Massa- 
chusetts to  New  Jersey. 

{DolcoHoma  fmiformts  Girard,  Proc.  Bost.  Soc.  Nat.  Hist,  v,  1854,  41:  HoloJepis  fm»l- 
formU  Cope,  Proc.  Acad.  Nat.  8ci.  Pliila.  1804,  233:  Holokpis  fusiformU  Vaillimt,  1.  c 
131:  Bolcichthys  fusifamiis  Jordan,  Man.  Vert.  228.) 

818.  P.  erochrons  (Cope)  J.  <&  G. 

Body  elongate,  compressed;  the  dorsal  outline  curved,  the  ventral 
Bearly  straight.  Head  long,  decurved  and  narrowed  in  front  Mouth 
snbinferior;  the  maxillary  reaching  past  front  of  eye.  Eye  4  in  head, 
greater  than  length  of  snout.  Opercular  spiue  strong.  Lateral  line 
developed  on  about  16  scales.  General  color  rather  dark;  blackish 
above;  a  black  streak  on  muzzle  and  one  downward  from  eye;  a  dark 
band,  irregularly  notched,  along  the  sides,  besides  dark  specks ;  caudal 
barred;  the  sides  along  the  lateral  band  marked  by  red  dots  in  life. 
H  ead  4 ;  depth  6.  D.  IX-10 ;  A.  II,  7 ;  Lat.  1. 43.  L.  2  inches.  Streams 
tributary  to  Delaware  and  Chesai^eake  Bays.    ( Vaillant) 

{Hololcim  crochroua  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1834,  233:  Hololepia  erochroiu 
Vaillant,  1.  c.  i33:  Boleichtliye  erochrous  Jordan,  Man.  Vort.  228.) 

819.  P*  eos  Jordan  &,  Copeland. 

Body  elongate,  slender,  somewhat  compressed,  especially  behind, 
rather  heavy  forwards,  with  very  long  and  slender  caudal  peduncle. 
Head  long,  lounded  in  front.  Month  small,  little  oblique,  the  upper 
jaw  a  very  little  the  long*  r.  Dorsal  iiiis  high,  about  equal ;  caudal  trun- 
cate. Cheeks,  opercles,  and  neck  closely  scaled.  Breast  Ucaked,  or  with 
a  median  series  of  smnll  scales.  Liiteral  line. developed  on  22  to  26 
scales.  Color  dark  olive,  with  darker  markings;  10  or  12  dark  dorsal 
spots  or  bars,  and  as  many  short  dark-blue  bars  across  the  lateral  line 
nearly  opposite  the  dorsal  bars,  but  not  continuous  with  them;  the  in- 
terspaces between  these  bars,  as  well  as  most  of  the  ventral  region, 
bright  crimson  in  the  males,  nearly  plain  in  the  females;  lower  parts  of 
the  sides,  cheeks,  etc.,  with  various  sharply  defined  but  irregular  black 
markings ;  second  dorsal,  caudal,  and  pectorals  strongly  marked  with 
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"wavy  bands;  first  dorsal  bright  blue  in  the  males,  with  a  broad  median 
band  of  crimson;  speckled  in  the  females;  top  of  head  dark;  black 
streaks  downward  and  forward  from  eye.  Head  4 ;  depth  5^.  D.  IX-- 
11;  A  11,7;  Lat.  1.  58.  L.  2^  inches.  Indiana  to  Minnesota;  abun- 
dant in  clear  cold  streauis ;  one  of  the  prettiest  of  the  darters. 

{Boltiditlufs  cos  JordaD  &  Copelaud,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  4(5:  Bolcichthya 
eoa  Jordan,  Mau.  Vert.  228.) 

gg.  Cheeks  naked ;  operclos  scaly. 

830.  P.  exiflis  (Grd.)  J.  <&  G. 

Body  compressed,  tapering  towards  the  caudal  peduncle,  which  is 
slightly  conti acted.  Eye  large,  subcircular,  3J  in  head;  maxillary 
reaching  anterior  edge  of  pupil.  Lateral  line  nearer  the  dorsal  than 
the  abdominal  outline;  pectorals  extending  further  than  the  ventrals. 
Yellowish -brown,  speckled  with  grnyish- black,  dorsals  and  caudid 
barred;  a  dark  si)ot  on  the  occipital  region  and  a  streak  in  advance  of 
as  well  as  beneath  the  orbit.  Head  4J  (with  caudal).  D.  X-10;  A.  IF, 
8.  L.  If  iuches.  Little  Muddy  Kiver,  a  tributary  of  the  Upper  Mis- 
Bouri.     {(Hrard,)    Dill'ers  from  P.  eos  in  the  naked  cheeks. 

(Boleichihy>i  exilia  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 103.) 

§91.  P.  warrerai  (Grd.)  J.  &  G. 

"ResemUles  P.  exilis  more  than  any  of  its  congeners  by  the  shape 
of  the  body  and  the  general  appearance.  It  differs  by  a  more  comi^act 
body,  a  proportionally  shorter  head,  smaller  scales,  and  the  number  of 
fin  rays.  Giound  color  yellowish-brown,  the  middle  of  the  flanks  macu- 
lated with  transverse  spots  of  blackish ;.  the  belly  exhibiting  a  rather 
orange  hue;  the  first  dorsal  has  a  series  of  vertically  elongated  black 
spots  resembling  a  dark  band  across  the  middle  of  the  fin ;  the  second 
dorsal  and  caudal  are  transversely  multilineated.  A  black  streak  may 
be  seen  in  advance  of  the  orbit  and  another  beneath  it.''  D.  IX-1 1 ;  A. 
11,0.  L.  2  iuches.  Cannon  Ball  River.  {Girard.)  Perhaps  identical 
with  the  i)receding. 

(Boleichthys  warrcni  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  104.) 

899.  P.  B^raciSis  (Grd.)  J.  <&  G. 

Slender  and  graceful;  first  dorsal  lower  and  longer  than  the  second; 
anal  much  deeper  than  long ;  tips  of  the  ventral  fins  extending  a  little 
further  back  than  those  of  the  pectorals.  Olivaceous,  spotted  with 
blackish ;  second  dorsal  and  caudal  barred ;  a  longitudinal  black  streak 
in  advance  of  the  orbits  and  a  vertical  one  beneath  them.    Head  4J 
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(with  caudal).  D.  X,  10;  A.  8.  L.  1^  inches.  Rio  Seco  and  Rio  Leona, 
Texas.  (Oirard.)  The  types  of  this  species, examined  by  us,  have  the 
lateral  line  incomplete  and  the  premaxillaries  not  protractile. 

(Doleoaoma  gradle  Girardy  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  103.) 
**  Dorsal  spines  6;  aual  spines  obsolete?    {Alvarius*  Girard.) 

833.  P.  lateralis  (Grd.)  J.  <&  G. 

"A  representative  of  the  Etheostomoid  family  was  procured  by  the 
United  States  and  Mexican  Boundary  Commission  at  the  Rio  Grande 
del  Norte  (Rio  Bravo).  It  constitutes  a  new  generic  type  allied  to 
CatonotuSj  and  to  which  we  have  applied  the  name  of  AlvaritiSj  with  the 
following  characters.  Head  elongated  and  tapering.  Mouth  terminal, 
large,  not  protractile;  lower  jaw  longer  than  the  upper.  Teeth  very 
minute.    Opercular  apparatus,  cheeks,  and  throat  scaly.    First  dorsal 

* 

nearly  equal  in  height  to  the  second,  from  which  it  is  quite  distinct. 
Anal  fin  much  smaller  than  the  second  dorsal ;  caudal  fin  truncated ; 
five  soft  rays  to  the  ventrals.  Ventral  scales  uniform.''  Body  slender, 
elongate.  Head  subconical  and  tapering  forward.  Eye  equal  to  snout, 
4  iu'head.  Maxillary  reaching  pupil.  First  dorsal  about  equal  to  second 
and  separated  from  it.  Anal  smaller  than  second  dorsal,  the  la-st  rays 
of  the  two  fins  opposite  each  other.  Scales  very  small.  Lateral  line 
median.  Brownish,  back  spotted ;  sides  with  a  narrow  blackish  streak, 
which  extends  around  the  snout;  first  dorsal  with  a  black  spot  on  its 
upper  posterior  edge;  caudal  transversely  barred.  D.  VI,  10;  A.  8.  L. 
If  inches.    Rio  Grande.   {Girard.) 

(Aharius  lateralis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  101.) 

367.— miCROPERCA  Putnam. 
(Putnam,  Bull.  Mas.  Comp.  Zool.  I,  1833,  4:  type  Microperca punctulata  Futn.) 

Body  rather  short,  compressed.  Mouth  moderate,  the  jaws  about 
equal.  Premaxillaries  not  protractile.  Vomerine  teeth  present.  Gill- 
membranes  scarcely  connected.  Scales  large.  Lateral  line  obsolete. 
Dorsal  fins  small,  subequal,  well  separated,  the  first  with  six  or  seven 
spines;  anal  fin  much  smaller  than  second  dorsal,  with  two  well-devel- 
oped spines.  Color  greenish,  with  dusky  markings.  Size  very  small, 
probably  the  smallest  of  the  spiny -rayed  fishes.  (/i«/ooT,  small;  nepxr^, 
perch.) 

824*  M.  prosliiaris  Hay.  ^ 

Body  short  and  stout.     Snout  conical,  pointed;  jaws  equal;  mouth 

*^/rariM»  Girard,  Proc.  Acad.  Nat.  Sci.  PUila.  1859,  101:  type  Alvariua  lateralis.    (A 
coined  name  without  meaning. ) 
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small,  sliglitly  oblique,  maxillary  reaching  front  of  eye.  Eye  Bmall,  4 
in  head.  Cheeks  and  opercles  with  large  scales.  Opercular  spine  well 
developed.  Scales  large,  the  tubes  of  the  lat-eral  line  developed  on  two 
of  them;  dorsals  well  separated.  Anal  spines  slender,  high;  pectorals 
and  ventrals  reaching  about  to  vent.  Olive,  speckled  with  brown ;  ten 
brownish  spots  along  the  sides;  black  streaks  downward  and  forward 
from  eye;  dorsal  fins  mottled.  Head  4;  depth  4|.  D.  VIII,  11;  A. 
II,  6.    Lat.  1.  36.    L.  1^  inches.    Alabama  and  Mississippi. 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880^496.) 
825«  WLm  punctulata  Putnam. — Least  Darter, 

Body  rather  short  and  deep,  somewhat  compressed,  the  back  arched. 
Caudal  peduncle  rather  long.  Head  moderate.  The  snout  somewhat 
decurved.  The  mouth  moderate,  terminal,  oblique.  Cheeks  naked. 
Opercles  somewhat  scaly.  Opercular  spine  very  small.  Keck  and  chest 
naked.  Ko  trace  of  lateral  line.  The  usual  series  of  tubes  along  the  tem- 
poral region.  Scales  quite  large,  strongly  ctenoid.  Vertical  fins  short. 
Anal  spines  strong,  the  first  usually  the  largest.  Coloration  olivaceous, 
the  sides  closely  speckled  and  with  vague  bars  and  zigzag  markings ;  sec- 
ond dorsal  and  caudal  barred ;  dark  streaks  radiating  from  eye ;  a  dark 
humeral  spot.  Head  3f ;  depth  4 J.  D.  VI-VII,  10;  A.  II,  6;  Lat.  1. 
34.  L.  1^  inches.  Smalle^st  of  the  darters,  and  one  of  the  smallest  of 
fishes,  abounding  in  the  clear  streams  of  the  Northwestern  States. 

(Putnam,  Bull.  Mus.  Comp.  Zool.  1,  1863,  4 ;  Jordan,  Man.  Vert.  229.) 

26§.— PERCA  Linnseus. 

Perch. 

(Artedi:  LinnrouA,  Systema  NaturaD :  type  Perca  fluviatilia  Jj,) 

Body  oblong,  somewhat  compressed,  the  back  elevated.  Cheeks 
scaly;  opercles  mostly  naked;  the  operculum  armed  with  a  single 
spine.  Preopercle  and  shoulder  girdle  serrated.  Mouth  moderate, 
terminal ;  preraaxillaries  protractile ;  teeth  in  villiform  bands  on  jaws, 
vomer,  and  palatines ;  no  canine  teeth.  Eranchiostegals  7.  Gill-mem-  . 
branes  separate;  pseudobranchise  small,  but  perfect;  no  anal  papilla. 
Scales  rather  small,  strongly  ctenoid.  Lateral  line  complete.  Dorsal 
fins  entirely  separate,  the  first  of  12-15  spines;  anal  fin  with  two  slender 
spines;  caudal  emarginate;  air-bladder  present.  Pyloric  coecaS;  ver- 
tebrae (P,  fluviatiUs)  21+20.  Fresh  waters  of  northern  regions;  three 
species  now  known:  P,  fluviatilis  in  Europe,  P.  schrencJci  in  Asia,  and 
P.  americana.    This  genus  has  long  been  considered  the  type  of  the 
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spiuy-rayed  fishes,  and  in  many  systems  it  has  been  placed  firet  in  the 
scries  of  fishes,  {'ipxrjy  Perca,  the  ancient  name  of  P.  fluviatilis^  from 
T.ipxoq^  dusky.) 

826«  P.  americana  Schranck. — Yellow  Perch;  American  Perch ;  Ringed  Perch, 

Back  dark  olivaceous ;  sides  golden  yellow;  belly  pale;  sides  with  6 
or  8  broad  dark  bars,  which  extt  nd  from  the  back  to  below  the  axis  of 
the  body ;  lower  fins  largely  red  or  orange ;  upper  fins  olivaceous ;  usually 
no  distinct  black  spot  on  anterior  or  posterior  part  of  spinous  dorsal. 
Back  highest  at  origin  of  spinous  dorsal,  which  is  more  or  less  behind 
insertion  of  pectoral ;  profile  convex  from  dorsal  to  occiput,  thence  con- 
cav<*.  anteriorly,  the  snout  projecting.  Mouth  somewhat  oblique,  max- 
illary reaching  opposite  middle  of  orbit.  Cheeks  closely  scaled  through- 
out, the  scales  imbricated ;  opercular  strite  and  rugosities  on  top  of  head 
well  marked.  Pseudobranchije  quite  small.  Gill- rakers  stout,  short- 
ish. Head  3J  in  length ;  depth  SJ.  D.  XIII-1, 14 ;  A.  II,  7 ;  scales  5- 
65-17.  Fresh  waters  of  the  Eastern  United  States ;  chiefly  northward 
and  eastward ;  abundant. 

This  species  has  been  recently  considered  as  a  slight  variety  of  the 
European  Perca  fluviatilis.  It  is,  however,  distinguished  by  the  follow- 
ing characters :  The  head  in  P.  americana  is  rougher,  the  opercle  more 
strongly  striate,  thebones  generally  with  finer  and  more  numerous  serrae; 
the  preorbital  is  serrate,  the  scales  on  the  cheeks  are  larger,  imbricated 
and  distinctly  ctenoid ;  the  maxillary  extends  to  opposite  the  middle  of 
the  pupil.  The  gill-rakers  are  stout,  the  longest  but  three  times  as  high 
as  broad.  The  pseudobranchite  are  much  smaller  thjin  in  P.  fluviatilis. 
First  spine  of  the  dorsal  over  or  behind  the  posterior  edge  of  the  opettele, 
a  series  of  scales  downward  from  it  reaching  about  to  base  of  pectoral. 
In  P.  JiuviatUiH  the  dorsal  is  further  forward,  and  the  anterior  spines  are 
considerably  higher  than  in  P,  americana.  The  scales'  are  usually  larger 
in  the  American  species,  the  dark  bars  are  more  shari)ly  defined,  and  thie 
black  spot  on  the  membrane  of  the  last  dorsal  spines,  well  defined  in  P. 
fluviatilis,  Is  usually  wanting.  The  most  important  characters,  the  dif- 
ference in  the  insertion  of  the  dorsal,  and  in  the  gill-rakers  and  2)seudo- 
branchi^,  have  not  been  noticed  bj"  those  wiiters  who  have  decided 
that  our  species  is  identical  with  the  European. 

(Perca  americana  Sehranok,  about  1790,  fulo  Gill:  Bodianus  faveseens  Mitch.  Trans. 
Lit.  &  Phil.Soc.  N.  Y.  1815,  421:  Perca  flavescena  Holbrook,  Iclith.  S.  C.  18G0,  2:  Perca 
flare8cen$y  acuta,  and  ^ra<;i7(«  GUnther,  i,  59-60:  Perca  fluviatilia  var.  SteiudachueTy 
Sitzuugsber.  Wioucr  Akad.  1878.) 
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969.— 8T1ZOSTEDIUIVI  Kafinesque. 

Pilce  Perclies. 

(Lucioperca  Cuvier:  Centropomus  Bleeker.) 
(Stizostedion  Rafinesque,  Ichth.  Oh.  1820,  23:  type  Perca  salmonea  Raf.) 

Body  slender, •elongate,  fusiform.  Head  subconical,  long.  Cbeeks 
and  opercles  more  or  less  scaly  5  top  of  the  head  with  some  scales. 
Mouth  large,  the  jaws  about  equal;  premaxillaries  protractile,  little 
tnovable.  Teeth  in  villiform  bands,  the  jaws  and  palatines  with  long, 
sharp  canines.  Gill-rakers  slender,  strong;  gill-membranes  separate. 
Preopercle  serrated ;  opercle  with  one  or  more  spines,  terminations  of 
radiating  striae.  Dorsal  fins  separate,  the  first  with  12  to  15  spines; 
anal  spines  2,  slender;  ventral  fins  not  close  together.  Scales  small, 
strongly  ctenoid ;  lateral  line  continuous.  Pseudobranchite  well  devel- 
oped. Pyloric  cceca  3  to  7.  Large  carnivorous  fishes  of  the  fresh  waters 
of  North  America  and  Europe;  two  strongly  marked  species  on  each 
continent.  (rrr£r">,  to  prick;  ^re^tov,  a  little  breast ;  "the  name  means 
pungent  throat,"  according  to  Rafinesque.) 

a.  Pyloric  cccca  3,  subcqaal,  all  abont  aslong  as  the  atomach.    (Siizostedium,) 

897.  S.  vitreum  (Mitch.)  Joidan&Copelaud.— jraZ?-c|^f<f  Piit^;  Dory;  Glass-eye; 
Yellow  Pike;  Blue  Pike;  Jack  Salmon, 

Dark  olive,  finely  mottled  with  brassy,  the  latter  color  forming  indis- 
tinct oblique  lines  ;  sides  of  head  more  or  less  vermiculated ;  lower  jaw 
flesh-colored;  belly  and  lower  fins  pinkish;  spinous  dorsal  with  a  large 
jet-black  blotch  on  the  membrane  of  the  last  two  or  three  spines,  other- 
wise nearly  plain  ;  second  dorsal  and  caudal  mottled  olive  and  yellow- 
ish; base  of  jiectorals  dusky  without  distinct  bla€k  blotch.  Body  slen- 
der, becoming  compressed  with  age,  the  back  more  arched  than  in  8.  ca- 
vadense.  Dorsal  spines  high,  more  than  half  length  of  head;  soft  dorsal 
nearly  as  long  as  spinous  dorsal.  ITead  3rf ;  depth  about  4  J.  Eye  shorter 
than  snout,  41-5  in  head.  D.  XIIl-I,  21 ;  A.  IT,  12;  Lat.  1.  di).  Pyloric 
coeca  3,  rather  long.  Great  Lake  region.  Upper  Mississippi,  and  some 
Atlantic  stretims,  north  to  the  fur  countries;  an  abundant  and  valued 
food-fish,  reaching  a  length  of  nearly  3  feet  and  a  weight  of  10  to  20 
pounds. 

(Perca  vitrea  Mitch.  Sup.  Aiiicr.  Month.  Mag.  ii,  247,  1818:  Ludoperca  americana 
Ciiv.  &.  Val.  ii,  12*2;  Lucioperca  americana  GUiither,  i,  74;  Jordan,  Bull.  U.  S.  Nat.  Muh» 
X,  43:  Perca  salmonca   Raf  Amer.  Mouth.  Mag.  v,  3o4,  1818:  Stisoate  hium  salmovtnm 
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Jordan,  Bull.  U.  S.  Nat.  Mns.  x,  47:  Stiaostethium  ritrevm  var.  ealnKmeum  Jordan,  Man. 
Vert,  ii,  230,  the  **Blue  Pike,'*  a  local  variety  in  Ohio  and  southward;  bluer,  with  the 
body  shorter  and  deeper,  the  size  smaller.) 

aa.  Pyloric  coeca  small,  unequal,  4  to  7  in  number.     (Cifnoperca  Gill  &' Jordan.*) 
82§*  S«  canadenset  (Smith)  Jor. — Sanger;  Sand-pike;  Gray-pike;  Horn-fish, 

Olive  gray  above,  sides  brassy  or  pale  orange,  with  much  dark  mot- 
tling ;  young  pale  orange  with  large  dark  lateral  shades ;  spinous  dorsal 
with  2  or  3  rows  of  round  black  spots;  no  distinct  black  blotch  on 
the  posterior  part  of  the  fin ;  a  large  black  blotch  at  base  of  pectorals ; 
second  dorsal  with  about  3  rows  of  irregular  dark  spots ;  caudal  dusky 
and  yellowish.  Body  elongate,  more  terete  than  in  the  preceding.  Head 
quite  pointed,  depressed,  about  3.5  in  length ;  depth  4J-5.  Eye  small, 
5  in  head.  Opercular  spines  varying  in  number  and  size.  D.  XIII-I, 
18 ;  A.  II,  12  5  Lat.  1.  95.  Pyloric  coeca  4-7,  smaller  than  in  8.  vitreum, 
L.  15  inches.    Great  Lake  region,  Upper  Mississippi  and  Ohio  Bivers. 

(Lticiopcrca  canadensis  C.  H.  Smith,  MSS.  in  Griffith's  edition  Cuvier's  Animal  King- 
dom, X,  275,  183(5 :  Lucioperca  canadensis  Gilnther,  i,  75 :  Ludoperca  grisea  DeKay,  N. 
Y.  Failna,  Fishes,  1842,  19;  Lucioperca  grisea  Giinther,  i,  7G;  Jordan,  Bull.  U.  S.  Nat. 
Mu8.  X,  48 :  Lucioperca  borea  Grd.,  Proc.  Acad.  Nat.  Sci.  Phila.  1857.) 

Familx  LXXXVI.— SERRANID^. 

{The  Sea  B(M8.) 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with  adher- 
ent, ctenoid  (rarely  smooth)  scales  of  moderate  or  small  size.  Month 
horizontal  or  little  oblique,  usually  large.  Premaxillary  protractile. 
Maxillary  broad,  with  or  without  a  supplemental  bone,  its  posterior  part 
not  slipping  under  the  edge  of  the  preorbital.  Jaws  with  bands  of  teeth, 
some  of  the  teeth  sometimes  enlarged  and  canine  like ;  no  incisors  nor 
molar  teeth ;  vomer  and  palatines  with  bands  of  villiform  teeth ;  tongue 
sometimes  with  teeth ;  pterygoids  toothless.  Gill-rakers  usually  stiff  and 
rather  long,  armed  with  teelh.  Gills  4,  a  long  slit  behind  the  fourth. 
Pseudobranchi®  large.    Lower  pharyngeals  separate,  rather  narrow, 

•Jordan,  BuU.  U.  S.  Nat.  Mus.  x,  48 :  type Xuoioperoa  canadensis  Smith,  hvov,  dog; 
fcepxTjt  perch. 

t Three  varieties  of  this  species  may  usually  be  recognized: 

a.  Var.  canadcnsCf  of  the  St.  Lawrence  region,  with  the  operclesand  bones  of  the  head 

considerably  rougher,  the  number  of  opercular  spines,  which  are  merely  the  free 

ends  of  the  stride,  increased  ;  the  head  is  also  more  closely  and  extensively  scaly ; 

h,  Var.  griseum  (DeKay),  the  commou  form  of  the  Great  Lake  region,  described  above; 

and 
c.  Var.  borcum  Grd.  from  the  Upper  Missouri  region,  with  the  head  slenderer. 
These  forms  intergradc  and  are  doubtless  varieties  of  the  same  spex^ies. 
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with  pointed  teeth.  Gill-membranes  separate,  free  from  the  isthmus. 
Branchiostegals  7  or  6.  Cheeks  and  opercles  scaly;  preopercle  with 
its  i)osterior  margin  usually  more  or  less  serrate ;  opercles  usually  ending 
in  one  or  two  flat  points  or  spins.  Ncstrils  double.  Lateral  line  con- 
tinuous,  single,  not  running  up  on  the  caudal  fin  (except  in  Centropomus), 
Skull  without  cranial  spines,  not  cavernous.  No  suborbital  stay.  Dorsal 
fin  variously  developed,  continuous  or  divided,  the  spines  generally  stiflF. 
Anal  fin  rather  short,  with  3  spines,  which  are  rarely  reduced  in  number 
or  obsolete.  Ventrals  separate,  throacic,  1, 5.  Pectorals  well  developed. 
Caudal  fin  truncate,  rounded,  or  moderately  forked,  its  peduncle  stout 
and  not  keeled.  Vertebrae  about  25.  Air-bladder  present,  usually  rather 
small,  and  adherent  to  the  walls  of  the  abdomen.  Intestinal  canal 
short,  with  several  or  many  pyloric  appendages ;  the  stomach  coecal. 

Genera  40;  species  about  300.  Carnivorous  fishes,  chiefly  marine, 
and  found  in  all  warm  seas;  a  few  in  fresh  waters. 

As  here  understood,  the  Serranidce  comprises  the  most  of  the  family 
of  Perddcc  as  understood  by  Gtlnther  and  others,  exclusive  of  those  with 
imperfect  pseudobranchise,  those  with  one  or  two  anal  spines  and  with 
the  number  of  vertebrae  increased,  those  in  which  the  whole  length  of 
the  maxillary  slips  under  the  preorbital,  and  the  forms  related  to 
Pridcanthtis.  Even  after  these  eliminations  the  family  is  considerably 
varied.    The  definition  of  genera  in  this  group  offers  many  difiiculties. 

{P^ddcB,  groups  Percina^  Serranina,  exclasive  of  certain  species,  Giinther,i,  Gl-220: 
SerranidWj  Lalfraddas^  CentropomidcBf  Gill.) 

*Anal  spines  strong;  dorsal  spines  several, 
t Branchiostegals  seven.    • 
a.  Teeth  all  villiform,  without  canines. 
b.  Caudal  fin  deeply  forked ;  dorsal  divided, 
c.  Tongue  toothless ;  supplemental  maxillary  present.     (Ccntropomince.) 

d.  Second  anal  spine  strong Centropomus,  270. 

cc.  Tongue  with  teeth;  supplemental  toaxillary  wanting.    (Labradnce,) 

e.  First  dorsal  with  9  spines Rocccs,  271. 

hh.  Caudal  fin  not  forked. 

€.  Tongue  toothless ;  head  scarcely  armed. 

/.  First  dorsal  of  10  spines,  depressible  in  a  groove ..Stereolepis,  272. 
ee.  Tongue  with  teeth ;  head  well  armed. 

g.  Dorsal  continuous ;  a  rough  ridge  on  the  operculum. 

POLYPRION,  273. 
aa.  Teeth  not  all  villiform,  some  of  them  more  or  less  enlarged  and  canine  like. 

(Serranince.) 
h.  Maxillary  without  distinct  supplemental  bone ;  lateral  canines 

usually  stronger  than  those  in  front Serranus,  274. 

hh.  Maxillary  with  a  distinct  supplemental  bone ;  anterior  canines 
strongest ;  inner  series  of  teeth  depressible. 
t.  Cranium  above  with  three  parallel  raised  crests;  anal  rays 
about  III,  11 Trisotropis,  275. 
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t.  Cranium  with  only  the  median  crest  developed;    anal  ♦hys 

about  III,  9 Epinephelus,  '^6. 

hhh.  Maxillary  unknown ;  *' pyloric  coeca  innumerable." 

Promicrops,  277. 

ft  Branch  iostc^als  6;  dornal  spines  10,  the  third  filamentous Doles,  278. 

•*  Anal  spines  obsolete  or  reduced  to  2;  scales  very  small,  smooth.    (Rhyptic%n<B.) 

j.  Dorsal  spines  2  or  3  only Rhypticus,  279. 

270.— CEBTTROPOMUS  Lac6p6de. 
"•  {Oxylabrax  Bleeker.) 

(Lacdp^de,  Hist.  Nat.  Poiss.  iv,248,  1802:  type  SciwAa  undecimalis  Bloch.) 

Body  elongate,  covered  with  rather  small,  ctenoid  scales.  Head 
oblong-conical,  depressed,  lower  jaw  projecting ;  teeth  on  jaws,  vomer, 
and  palatines,  all  villiforro,  without  canines;  tongue  smooth.  Maxillary 
with  a  strong,  supplemental  bone.  Preopercle  serrated ;  two  stronger 
spines  at  its  angle;  opercle  without  true  spines;  preorbital  and  supra- 
scapular usually  serrated.  Dorsal  fins  entirely  separated;  the  first  with 
8  spines^  the  first  and  second  spines  usually  much  shorter  than  the 
third.  Anal  fin  short,  with  3  spines,  the  second  of  which  is  long  and 
strong.  Caudal  forked.  Lateral  line  conspicuous,  extending  on  the 
caudal  fin.  Branchiostegals  7.  Species  numerous,  inhabiting  tropical 
seas.  Acconling  to  Professor  Gill  the  skeleton  of  Centropomm  differs 
so  widely  from  that  of  the  other  Serranoids  that  it  should  constitute  a 
separate  family.    (x£vt/?ov,  spine;  ;ro)/ia,  operculum.) 

a.  Lat.  1.  about  70;  body  elongate. 

879.  €•  undecimalis  (Bloch.)  Cuv.  <&  Val.^Bohalo. 

Silvery,  greenish  above;  lateral  line  black,  very  distinct;  dorsal  and 
caudal  dusky;  other  fins  yellowish;  ventrals  without  dusky  area.  Pre- 
orbital nearly  entire.  Third  dorsal  spine  longer  than  the  fourth;  second 
anal  spine  comparatively  short,  about  as  long  as  third.  Air-bladder 
anteriorly  with  two  long,  slender,  backward-directed  horns.  Head  3; 
depth  4 J.  D.  VII-1, 9;  A.  Ill,  6 ;  Lat.  1.  70.  A  large  food-fish,  abundant 
in  the  West  Indies;  ranging  northward  to  Lower  California,  Florida,* 
and  Texas. 

{Sciaiiui  undecimalis  Bloch.  Ichth.  303;  Giinther,  i,  79;  Vaillaut  &  Bocourt,  Misa.  Sci. 
au  Mex.  iv,  17:  Centropomus  viridis  Lockiugton^  Proc.  Cal.  Acad.  Nat.  Sci.  Iti77, 16.) 

371.— ROCCUS  Mitchill. 
Bass. 

{Lahrax  Cnvier,  1817;  preoccupied  in  Chiridm.) 

(Mitchill,  Ropt.  part,  Fish.  N.  Y.  1814,  25:  type  Hoccub  striatus  Mitch.  =  5ci<pjia  Un- 
eata  Bloch. ) 

Body  oblong  or  ovate,  compressed  and  more  or  less  elevated*    Head 
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conical,  scaly  above  and  on  sides.  Mouth  rather  large,  nearly  horizon-: 
tal ;  the  jaws  equal,  or  the  lower  projecting.  Premaxillaries  protrac- 
tile; maxillaries  large,  without  supplemental  bone,  only  the  edge  of  the 
anterior  part  slipping  under  the  preorbital.  Teeth  all  villiform,  in 
bands,  on  jaws,  vomer,  palatines,  and  tongue.  Eye  large,  orbital  ridge 
a  little  elevated.  Preopercle  serrate  behind  and  below;  the  teeth  of 
its  lower  margin  sometimes  enlarged.  Opercle  with  two  flat  spines. 
Preorbital  narrow.  Pseudobranchiae  large.  Scales  large.  Brea;st 
scaly.  Dorsal  fins  separate  or  connected  at  base,  the  anterior  with  9 
strong  spines.  Anal  spines  well  developed.  Caudal  fin  lunate.  Pec- 
torals small.  Species  about  6,  in  America  and  Europe,  inhabiting  both 
fresh  and  salt  waters.    (IN'ame  derived  from  the  vernacular  " Rock-fish.") 

a.  Serrsd  on  lower  edge  of  preopercle  small,  not  directed  forwards. 

b.  Teeth  on  base  of  tongue ;  anal  spines  graduated  ;  lower  Jaw  projecting ;  scales 
on  cheeks  almost  cycloid  ;  dorsal  fins  separate, 
c  Teeth  on  base  of  tongue  in  two  patches ;  body  elongate,  little  compressed. 
(Bocctis  Mitchill.) 

880*  R.lineatas  {B\och)  QUI.— Striped  Boss;  Bock-fiah;  Bock. 

Olivaceous-silvery;  sides  and  below  silvery  white  or  brassy;  sides 
marked  with  7  or  8  longitudinal  dark  bands,  one  of  which  runs  along 
the  lateral  line;  the  stripes  usually  continuous.  Body  elongate,  little 
elevated;  the  young  slender;  axis  of  body  about  in  the  middle  of  the 
depth  of  the  body.  Mouth  large,  oblique ;  the  large  maxillary  reaching 
to  below  the  middle  of  orbit.  Eye  about  half  length  of  snout.  Pec- 
toral short,  1|  in  head.  Spines  slenderer  than  in  the  other  species ;  the 
second  anal  spine  ^  length  of  head.  Head  3^  in  length;  depth  3^.  D. 
IX-I,  12;  A.  in,  11;  Lat.  1.  65.  L.  3-4  feet.  Atlantic  coast;  entering 
rivers ;  one  of  the  largest  and  finest  of  our  game  fishes. 

{Sci4:na  lineata  Blocli.  Ichth.  ix,  53 :  Boccus  lineatus  Gill.  Proo.  Acad.  Nat.  Sol.  Phila. 
1860,  64 :  Lahrax  liMatus  Holbrook,  Ich.  S.  C.  I860, 24  :  Labrax  Hnettiua  Gttnther,  i,  64.) 

CO.  Teeth  on  base  of  tongue  in  a  single  patch ;  body  oblong,  compressed.    {Lepihema*' 
Baf.  ) 

881.  R.  chrysops  (Raf.)  QiW.— White  Bas$. 

Silvery,  tinged  with  golden  below  the  lateral  line  and  with  reddish 
above;  sides  with  blackish  or  dusky  longitudinal  lines,  4  or  5  above 
the  lateral  line,  one  through  which  the  lateral  line  runs,  and  a  variable 
number  of  more  or  less  distinct  ones  below  it,  the  latter  sometimes 
more  or  less  interrupted  or  transposed.    Dorsal  outline  much  curved ; 

^Rafinesqne,  Ich.  Oh.  1820,  23:  tyx>e  Peroa  chrysops.    {Xeitt^f  scale;  fi?fM<x,  stair; 
ficom  "  the  scaly  bases  of  the  fins.'O 

Bull.  Kat  Mus.  No. 


630      CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY IV. 

second  anal  spine  J  length  of  head.  Axis  of  body  rather  below  the 
middle  of  its  depth.  Head  conical,  slightly  depressed  at  the  nape. 
Month  small,  nearly  horizontal ;  maxillary  reaching  middle  of  pnpiL 
Head  about  3J  in  length;  depth  about  2J.  Eye  large,  its  diameter 
equal  to  the  length  of  the  snout.  D.  IX-1, 14  5  A.  Ill,  12 ;  Lat.  1.  55. 
L.  15  inches.  Great  Lakes,  Mississippi  Valley,  and  northward.  A  game 
fish  of  some  repute. 

(Perca  chrytopa  Raf.  Ich.  Oh.  1820,  28:  Ldbrax  mulHlineatus  Eirtland,  Boat.  Jonr. 
Nat.  Hist.  V,  21 :  JRoocus  chrysops  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  113 :  Lahrax 
osculatii,  multilineataj  and  notata  Glinther,  i,  65,  67 :  Lahrax  albidus  Dekay,  New  York 
Fauna,  Fish.  1842,  13.) 

hh.  No  teeth  on  hase  of  tongne;  second  anal  spine  enlarged;  jaws  equal ^  scales  on 
cheeks  ctenoid;  dorsal  fins  somewhat  connected.    (Marane*  Gill.) 
d.  Sides  striped  with  black. 

§32.  R.  intermptus  (Gill)  J.  &  G.— Fe/Zotr  Bas8. 

Brassy,  tinged  with  olivaceous  above ;  sides  with  7  very  distinct  lon- 
gitudinal black  bands,  darker  than  in  the  other  species,  those  below 
the  lateral  line  interrupted  posteriorly,  the  posterior  part  alternating 
with  the  anterior.  Body  oblong-ovate,  with  the  dorsal  outline  much 
arched.  Head  depressed,  somewhat  pointed,  its  profile  concave.  Eyes 
large,  their  diameter  equalling  length  of  snout.  Mouth  somewhat 
oblique,  maxillary  nearly  reaching  middle  of  orbit.  Spines  very  robust; 
second  anal  spine  f  length  of  head.  Dorsal  fins  little  connected.  Head 
3  in  length;  depth  2§.  D.  IX-I,  12;  A.  Ill,  9 ;  Lat.  1.  50.  L.  1  foot. 
Mississippi  Valley,  chiefly  southward;  north  to  Illinois. 

(Labrax  ckryaops  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858,  29 ;  not  Peroa  ekry»op9 
Raf.:  MoroneinterruptaQWl,  Proc.  Acad.  Kat.  Sci.  Phila.  1860,  118.) 

dd.  Sides  not  striped  with  black. 

933.  R.  americanas  (Gmel.)  J.  &,  G.—WhiU  Perch, 

Olivaceous ;  sides  silvery,  with  faint  lighter  streaks.  Body  oblong- 
ovate^  dorsal  outline  much  arched;  the  head  depressed  above  eyes, 
and  rather  pointed.  Mouth  rather  small,  somewhat  oblique,  maxillary 
nearly  seaching  the  vertical  from  the  middle  of  the  orbit  Eye  mod- 
erate, its  diameter  about  equal  to  length  of  snout  Spines  strong,  the 
second  Sisxol  €s>ine  nearly  ^  length  of  head.  Dorsal  fins  considerably 
connected.    Head  3  in  length ;  depth  about  3.    D.  IX-I,  12;  A.  Ill,  9; 

*  Gill,  Proc.  ,Acad.  Nat  Sci.  Phila.  1800,  116 :  type  Perca  americana  Gmel.  Mor^t 
Mitch.  'Ecpt  jFiah.  .N.  IL  1814,  18 ;  is  properly  a  synonym  of  Peroa,  (Meaning,  if  any, 
nnknowu.) 
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Lat  1.  50.    LeDgth  scarcely  a  foot.    Cape  Cod  to  FJorida,  abundant^ 
ascending  all  streams  coastwise. 

(Perca  amencana  Gmel.  Syst.  Nat.  I,  pars  iii,  1308,  1789 :  Lahrax  rufua  Storer,  Hist. 
Finh.  Mass.  9:  Marone  americana  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1830,  116:  Perca  mu- 
cronata  Kaf.  Amer.  Month.  Mag.  ii,  205 :  Ldbrax  americanua  Holbrook,  Ich.  S.  C.  5 : 
Labrax  rufu9  fkn^pallidm  GUnthfir,  i,  65,  67.) 

S7S.~STI:RE0I.I:PIS  Ayres. 

Jew  Fishes. 

(Ay res,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  28:  type  StereolepU  gigas  Ayres.) 

Body  oblong,  somewhat  elevated,  little  compressed.  Head  robust, 
the  profile  steeply  elevated,  the  forehead  broad  and  flattish.  Edges  of 
preopercle  and  interoperde  serrate,  becoming  nearly  entire  with  age. 
Crown,  cheeks,  and  opercles  scaly ;  snout,  preorbital,  and  jaws  naked. 
Scales  small,  not  strongly  ctenoid,  their  surface  rugose  with  radiating 
striae.  Mouth  large,  wide,  placed  low ;  lower  jaw  prominent.  Maxil- 
lary with  a  well-developed  supplemental  bone,  extending  to  below  the 
eye.  Preorbital  wide,  only  the  anterior  edge  of  the  maxillary  slipping 
nnder  it.  Teeth  all  villiform,  in  broad  bands,  on  jaws,  vomer,  and  pal- 
atines. Branchiostegals  7.  Pseudobranchise  very  large.  Gill-rakers 
very  strong.  Dorsal  fin  with  11  low,  stout  spines,  the  last  spines  very 
much  shorter  than  the  middle  ones,  and  all  depressible  in  a  deep  groove. 
Anal  fin  similar  to  soft  dorsal,  with  3  low,  stout  spines ;  caudal  fin 
broad,  nearly  truncate;  pectorals  moderate;  ventrals  long.  Pyloric 
cceca  about  7.  Size  enormous,  among  the  largest  of  Percoid  fishes. 
(<yTc/o£o?,  firm ;  Xs^zt^^  scale.) 

934.  S*  9igras  Ayres. — Jew-fish;  Black  Sea  Ba»$, 

Brownish  with  large  black  blotches,  becoming  with  age  nearly  uni- 
form greenish  black;  vertical  fins  in  the  young  with  a  conspicuous 
pale  edge;  ventrals  black.  Body  and  head  robust;  region  from  occi- 
put to  dorsal  carinated.  Soft  parts  of  vertical  fins  scaly ;  spinous  part 
naked ;  first  dorsal  spine  prominent,  curved.  Ventrals  reaching  vent, 
one-fourth  longer  than  the  pectorals.  Head  3;  depth  3.  D.  X-1, 10; 
A.  Ill,  8;  Lat.  1.  115.  Pyloric  coeca  7,  long.  L.  6  feet  Coast  of 
California  from  San  Francisco  southward,  not  rare. 

(Ayres,  Proc.  Cal.  Acad.  Sci.  1859,  88:  StereoUpie  oal\fomiou8  Gill,  Proo.  Acad.  Nat. 
Sci.  Phila.  1863,  330.) 
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978.— POL.TPRION  Cavier. 

Stone  Bass. 

(Cuvier,  R^gne  Anim.  ii,  1817 :  type  Polyprion  oemium  Val.) 

Body  robast^  moderately  elevated,  covered  with  small,  firm  scales, 
which  extend  on  the  vertical  fins.  Month  large,  the  lower  jaw  pro- 
jecting. Teeth  in  villiform  bands  on  jaws,  vomer,  palatines,  and 
tongue.  Preopercle  serrate;  orbital  region  with  spinous  projections; 
a  strong,  rough,  bony  longitudinal  ridge  on  the  opercle.  Dorsal  fin 
continuous,  low,  with  11  strong  spines;  caudal  rounded;  anal  with 
3  spines,  the  third  the  largest;  ventrals  large;  pectorals  short 
Spines  of  anal  and  ventrals  somewhat  serrate  on  the  anterior  edge. 
VertebrsB  13  +  13.  Pyloric  coeca  about  70.  Branchiostegals  7.  (soAy^, 
many ;  izpiwvy  saw.) 

98t1«  P«  oxyg^enias  (Schn.)  J.  &  G. — Stone  Bass;  Wreck-fish;  Cernier, 

Grayish  brown,  the  caudal  edged  with  white;  young  clouded  with 
light  and  dark.  Body  robust,  somewhat  compressed;  the  back  ele- 
vated. Mouth  rather  large,  the  scaly  maxillary  extending  to  opposite 
the  posterior  margin  of  the  eye ;  lower  jaw  the  lonp^er.  Supraocular 
region,  scapula,  suprascapula,  preopercle,  and  a  ridge  on  opercle  spi- 
nigerous.  Anal  spines  short,  serrate  anteriorly,  the  third  much  the 
longest.  Htead  3 ;  depth  2 J.  D.  XI,  12;  A.  Ill,  8;  L.  6  feet  A  very 
large  fish  of  the  coasts  of  Southern  Europe  and  Africa;  a  single  young 
specimen  lately  obtained  in  deep  water  by  the  United  States  Fish  Com- 
mission.   It  resembles  StereolepiSj  but  is  much  rougher. 

{Amphiprion  amerioanus  Bloch  &  Schneider,  205,  t.  ^7, 1801 ;  erroneonsly  ascribed  to 
America  (nomen  ineptum  f ):  Epinephelus  oxifgeneios  Bloch  Sl  Schneider,  301 :  Polypriod 
oeniium  Valenciennes,  M^m.  da  Mas.  xi,  265 :  Polyprion  cemium  Cuv.  &  Val.  iii,  21,  pL 
42:  Polyprion  cemium  Giiuther,  i,  1G9:  Polyprion  cemium  Day,  Brit.  Fish.  17.) 

S74.~Si:RRANirS  Cavier. 

8ea  Bass. 

(Cavier  &  Valenciennes,  Hist.  Nat.  Poiss.  ii,  210,  1828:  type  Perca  seriba  L.) 

Body  oblong  or  moderately  elongate,  covered  with  rather  small, 
ctenoid  scales.  Scales  of  the  lateral  line  quadrilateral  or  subtriangn- 
lar,  ctenoid.  Head  oblong.  Mouth  wide,  oblique.  Maxillary  with- 
out supplemental  bone.  Outer  series  of  teeth  more  or  less  enlarged 
and  canine-like,  the  canines  sometimes  verjr  small,  sometimes  largo, 
commonly  numerous  and  developed  along  the  sides  of  the  lower  jaw, 


86.  SEERANID^ — SERBANUS.  633 

as  well  as  along  the  front ;  teeth  mostly  fixed.  Preopercle  serrate  be- 
hind ;  opercle  ending  in  2  flat  spines.  Cheeks  and  opercles  scaly.  Gill- 
rakers  shortish,  stout.  Fins  little  scaly.  Dorsal  fin  continuous  or 
emarginate,  with  10  strong  spines  and  11-15  soft  rays.  Anal  spin^ 
well  developed.  Caudal  fin  lunate  or  truncate.  Occipital  crests  little 
developed.  Pyloric  c(Bca  few.  Vertebrae  10  +  14.  Species  veiy  nu- 
merous in  warm  seas.  Several  modem  genera  are  here  included,  some 
of  which  may  perhaps  merit  restoration. 

The  typical  species  of  Oentropristis  differs  from  Serranus  scriba  and 
its  relatives  in  numerous  respects,  notably  in  the  scarcely  differentiated 
canines,  the  broader  bands  of  teeth,  the  broader  head,  the  sti*onger 
serrae  qn  the  opercle,  the  rudimentary  dorsal  groove  and  nearly  naked 
spinous  dorsal  (in  Serranus  proper,  of  which  we  have  no  typical  species, 
there  is  no  trace  of  a  groove  and  the  dorsal  is  more  scaly),  the  larger 
scales,  and  the  shorter  soft  dorsal.  Each  of  these  characters  is  shared 
witli  some  of  the  species  now  referred  to  Serranus^  and  any  line  of  divi- 
sion of  the  two  groups  is  simply  arbitrary,  at  least  until  the  species  are 
better  known. 

{Serran  or  serranOy  a  vernacular  name ;  from  the  Latin  serra^  a  saw.) 

*  Candal  trilobate  or  trifurcate. 
t  Dorsal  spines  siaiple.    ( Centropriatis  *  Cuvier. ) 

936.  S.  atrarius  (L.)  J.  &  G.— Black  Fish;  Black  Sea  Bass.  * 

Dusky  brown  or  black ;  more  or  less  mottled,  with  traces  of  pale  longi- 
tudinal streaks  along  the  rows  of  scales ;  young  greenish,  often  with  a 
dark  lateral  band,  sometimes  broken  up,  forming  cross-bars;  dorsal  fin 
with  several  series  of  elongate,  whitish  spots,  forming  interrupted  lines ; 

m 

other  fins  dusky,  mottled.  Body  ovate,  robust,  the  back  somewhat  ele- 
vated ;  axis  of  body  below  the  middle  of  the  depth.  Head  large,  thick, 
little  compressed,  somewhat  pointed ;  top  of  head  naked ;  cheeks  an^L^g^L 
opercles  scaly ;  scales  on  cheeks  in  about  11  rows.  Mouth  oblique,  low,  '  ?^ 
rather  large,  the  preinaxillary  below  the  level  of  the  eye ;  lower  jaw 
prominent;  maxillary  broad,  its  upper  edge  anteriorly  slipping  under 
the  edge  of  the  broad  preorbital,  which  is  nearly  as  wide  as  the  eye. 
Eye  large,  wider  than  interorbital  space,  less  than  snout,  4^  in  head. 
Gill-rakers  long.  Canines  very  small,  scarcely  differentiated.  Teeth 
all  fixed,  the  bands  rather  broader  than  usual.    Dorsal  spines  rather 

•Cavier,  Rogno  Aiiim.  ed.  2,  1829:  type  CentroprisUs  nigricans  Ciiv.  =P«?rca  atraria 
L.     (;f«Vr/oov,  spine;  Tcpiorrjij  saw.) 
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strong,  not  filamentous,  the  middle  ones  rather  higher  than  the  poste- 
rior, which  are  considerably  lower  than  the  soft  rays,  the  highest  spine 
as  long  as  from  snout  to  middle  of  eye.  Anal  short  and  high,  it«  spines 
graduated.  Pectoral  very  long,  IJ  in  head,  reaching  vent.  Ventrals 
long,  nearly  reaching  vent,  inserted  below  front  of  base  of  pectorals. 
Caudal  slightly  double  concave ;  fins  little  scaly,  except  at  base ;  a  rudi- 
mentary groove  at  base  of  spinous  dorsal,  over  which  scales  do  not 
pass.  Head  2f ;  depth  2§.  D.  X,  11 ;  A.  Ill,  7  ^  Lat.  1.  50 ;  coeca  4-7. 
L.  12  inches.    Gape  God  to  Florida ;  generally  abundant. 

(Perca  atraria  L.  Syst.  Nat. :  Centropriatia  nigricans  Cav.  &  Val.  hi,  37 :  Centropristis 
atrariua  Glinther,  i,  86:  CentroprisUa  atjrarius  Holbrook,  Ich.  S.  Car.  42.) 

ft  Dorsal  spines  prodaced  in  long  filaments.    (Triloburus*  Gill.) 

987*  S.  Iriftaircas  (Linn.)  J.  <&  G. 

Grayish,  with  purple  reflections;  sides  with  6  dusky  gray  vertical 
bars  meeting  across  the  back;  silvery  below;  head  bronze,  with  blue 
streaks  in  front  of  eye;  dorsal  shaded  with  olive,  a  large  irregular 
black  spot  near  its  middle ;  dorsal  filaments  red.  Body  slender,  little 
elevated,  subfusiform.  Mouth  large,  nearly  horizontal,  maxillary  reach- 
ing to  opposite  middle  of  orbit.  Preopercle  finely  and  evenly  serrated. 
Most  of  the  dorsal  spines  and  the  three  lobes  of  the  caudal  produced 
and  filamentous.  Head  3 ;  depth  about  4.  D.  X,  11 ;  A,  III,  8 ;  Lat.  1. 
about  55.    South  Atlantic  coast ;  not  very  common. 

(Perca  trifurca  Linn.  Syst.  Nat.  i,  489:  CentroprisHs  trifurca  Holbrook,  Ich.  S.  Car. 
1860,  49:  Anthiaa  fifrcatus  Gttnther,  i.  91.) 

**  Candal  Innate  or  trnncate. 

I  SerrsB  on  lower  limb  of  preopercle  small,  not  antrorse. 
a.  Canine  teeth  small. 
h.  Dorsal  fin  continuous,  none  of  the  spines  elevated.  * 
c.  Sen*£e  at  the  angle  of  the  preopercle  forminj?  one  or  two  groups  of 
radiating  spines;  soft  dorsal  rather  short.    (Diplectrum  t  Holbr.) 

939*  .9.  fasclcnlaris  Cuv.  &  Yai.— Squirrel  Fiah;  Serrano, 

Brownish  above,  silvery  below,  sides  marked  with  7  or  8  longitudinal 
dark-blue  lines;  head  marked  with  blotches  and  lines  of  dark  blue; 
three  or  four  distinct  blue  stripes  across  top  of  head ;  two  across  pre- 
orbital,  the  lower  forked ;  fins  barred  with  blue  and  pale  yellow.  Body 
elongate,  not  elevated.  Head  naked  above;  mouth  rather  large,  maxil- 
lary narrow,  nearly  reaching  posterior  margin  of  orbit.    Dorsal  and 

*  Gill,  Cat.  Fishes  East  Coast N.  Am.  1861, 30 ;  not  characterized:  type  Peroa  frf/kroa 
L.    (rpc?^,  throe;  A.o^6?,  lobe, ;  orpd,  tail.) 

tHolbrook,  Ich.  8.  C.  ed.  1,  32,  1859:  type  Serranus  fascicuJaria  C.  &  V.  (^if, 
two;  itXffHrpoVf  spur.) 
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anal  spines  slender,  rather  low,  the  former  continuons  with  the  soft 
rays;  second  anal  spine  small;  caudal  deeply  emarginate;  pectorals 
shortish,  reaching  tips  of  ventrals,  Serrse  of  preopercle  forming  two 
diverging  groups  of  long  spines  at  its  angle;  lower  limb  of  preopercle 
entire.  Head  3;  depth  4.  D.  IX,  12;  A.  11,  7 ;  Lat.  1.  about  65,  West 
Indies,  north  to  South  Carolina ;  not  rare, 

(Cuv.  &  Val.  ii,  245:  CenfropHsiis  ftucicularis  Giiuther,  i,  83:  Dipleetrum  fasciculare 
Holbrook,  Icth.  S.  C.  1860,  35.) 

cc.  Serrae  of  preopercle  simple.    (Haliperca*  Gill.) 
d.  Soft  dorsal  of  more  than  13  rays. 

839,  §•  sabligrarias  (Cope)  J.  &  G. 

Chocolate-brown;  cheeks,  interopercle,  maxillary,  and  mandible  with 
a  coarse  network  of  white  lines;  yellowish  below;  body  with  5  vertical 
cross-bands,  2  on  the  caudal  peduncle  and  2  above  anal  fin ;  pectoral 
and  caudal  with  small  brown  spots;  second  dorsal  and  anal  brown, 
with  rows  of  small  white  spots.  Form  elongate-oval.  Head  narrow, 
conical ;  profile  regular;  mandible  projecting;  opercle  with  three  points; 
maxillary  smooth ;  cheeks  and  opercles  scaly,  those  on  the  latter  minute ; 
scales  on  the  vertex  ceasing  behind  posterior  margin  of  pupil.  Median 
dorsal  spines  subequal ;  median  anal  spines  extending  beyond  base  of 
anal  fin;  caudal  truncate.  Teeth  and  armature  of  preopercle  not  de- 
scribed, but  doubtless  much  as  in  8.  atrarius.  D.  X,  14;  A.  Ill,  8; 
scales  5^-48-18.    Pensacola,  Fla.     {Cope,) 

{CentroprUtis  subligarius  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1870, .) 

hh.  Dorsal  fin  emarginate,  some  of  the  anterior  spines  being  elevated;  soft  dorsal 
long;  preopercle  simply  serrate.    (Paralalfraxi  Girard.) 

840*  S.claairntus(Gnl.)  St«ind.~i2ocX;^aM;  Cahrilla, 

Grayish  green,  with  obscure,  broad  dusky  streaks  and  bars,  which 
form  reticulations  on  the  sides;  sides  often  mottled  or  shaded  with 
bluish  or  yellowish,  but  usually  without  distinct  spots ;  a  broad  dark 
shade  near  axis  of  body,  below  which  the  color  is  nearly  plain  silvery 
gray.  Preorbital  narrow,  its  least  width  slightly  more  than  half  the 
diameter  of  the  orbit.  Maxillary  broad,  much  expanded  at  tip,  its 
greatest  width  two-thirds  diameter  of  eye.  Gill-rakers  rather  long,  22 
below  the  angle.  Pectorals  long,  IJ  in  head;  ventrals  If  in  head; 
third,  fourth,  and  fifth   dorsal  spines  about  equal,  the  second  spine 


•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  23G:  type  Serranus  hivittatus  C.  &  V.  (aA.?, 
sea;  irkpxrj,  perch.) 

t  Girard,  Proc.  Aca<l.  Nat.  Sci.  Phila.  1856, 131:  type  LahraxnebaUf€rQiT(i,z=Atraoio- 
perca  2ku6,  Go'iioperoa  GW\.    {napccj  near;  Xaflpa^,  Labrax.) 
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half  the  length  of  the  third,  the  third  less  than  length  of  snout  ^md 
orbit ;  second  anal  spine  longest.  Top  of  head  mostly  naked ;  a  few 
scales  along  the  median  line  behind  the  pupil.  Head  3;  depth  3^;  eye 
1§  in  snout  D.  IX,  1, 13;  A.  Ill,  7;  Lat  1.  73.  L.  18  inches.  Coast 
of  California;   abundant  southward. 

(Labrax  clathratu9  GrcL  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 143 :  Paralahrax  claikratMi 
Ord.  U.  S.  Pac.  R.  R.  Surv.  34 :  Paralahrax  clathratua  Giinther,  i,  62 :  Atractoperoa  doth' 
rata  GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  165.) 

841*  S*  macnlofasciatus  St«indacliner.— Ca&riZZa. 

Olive  brown,  everywhere  above  thickly  covered  with  dark  hexagonal 
or  roundish  spots,  which  cover  more  space  than  the  ground  color,  the  latter 
forming  reticulations  around  them ;  spots  on  back  more  or  less  confluent, 
most  distinct  and  tinged  with  orange  on  sides  of  head,  branchiostegals, 
and  base  of  pectorals ;  about  7  oblique  dusky  cross-bars  along  the  sides, 
in  which  the  spots  are  deeper  in  color  and  more  confluent ;  a  bluish  stripe 
from  eye  across  cheeks ;  lips  plumbeous ;  lower  side  of  head  yellow ; 
spibous  dorsal  dusky,  the  membrane  of  third  spine  black ;  soft  dorsal 
with  bronze  spots;  caudal  with  confluent  dark  spots  at  base  and  bronze 
spots  at  tip;  other  flus  mottled  with  bronze  and  dusky.  Preorbital  very 
wide,  wider  than  eye ;  maxillary  narrow,  reaching  middle  of  pupil,  its 
width  about  half  that  of  eye ;  gill  rakers  short,  14  below  angle  of  arch ; 
pectoral  short,  1^  in  head;  ventrals  1^^;  third  and  fourth  dorsal  spines 
elevated,  the  second  two-fifths  the  height  of  the  third,  which  is  longer 
than  snout  and  orbit;  second  anal  spine  shorter  than  third ;  top  of  head 
scaled  on  the  middle  line  to  opposite  front  of  pupil,  naked  on  sides;  eye 
half  as  long  as  snout.  Head  3;  depth  3.  D.  X,  1, 14;  A.  Ill,  7;  Lat. 
1.  00  (72  pores).  L.  12  inches.  Coast  of  California,  abundant  firom  San 
Diego  southward. 

(Steiudachncr,  IchthyoL  Notizen  vii,  969, 1868 ;  Vaillant  &  Bocoart,  Miss.  ScL  au 
Mex.  iv,  72,  1874.) 

943«  S.  nebulifer  (6rd.)  Stemd.— Johnny  Verde. 

Greenish  with  irregular  pale  and  dark  mottlings  and  traces  of  dark 
oblique  cross-bars,  the  colors  having  a  washed  or  faded  appearance ;  fins 
dull  bluish  black,  mottled ;  lower  side  of  tail  with  wavy  whitish  streaks ; 
under  side  of  head  salmon  color;  preorbital,  suborbital,  and  cheeks  pro- 
fusely marked  with  round  orange  spots ;  a  dark  streak  downward  and 
backward  from  eye;  caudal  mottled.  Preorbital  very  broad,  its  least 
width  about  equal  to  the  diameter  of  the  eye;  maxillary  rather  narrow, 
half  as  broad  as  the  eye,  reaching  middle  of  pupil ;  gill-rakers  shortish, 
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abont  16  on  lower  part  of  arch;  pectorals  rather  ehort,  about  |  the 
length  of  the  head;  ventrals  2-2^  in  head;  first  2  dorsal  spines  very 
short,  the  third  very  high,  much  higher  than  any  of  the  others ;  second 
spine  one-third  to  one-fourth  length  of  third,  which  is  longer  than 
snout  and  orbit;  second  anal  spine  as  long  as  third;  top  of  head  closely 
scaled  to  beyond  front  of  eyes.  Head  2| ;  depth  3^ ;  eye  less  than  half 
the  snout  D.  X,  1, 14 ;  A.  Ill,  7;  Lat.  1.  86.  L.  18  inches.  Coast  of 
California,  from  Monterey  southward ;  abundant 

(Labrax nebulifer  GiraidfFTOO.  Acad.  Nat.  Sci.  Phila.  1854,142:  Paralabrax  nebuUfer 
Girard,U.  S.  Pac.  R.  R.  Sarv.  x,  33,  pi.  xii:  Paralabrax  nebulifer  GUnther,  i|62;  Stein- 
chKchner,  Ichthyol.  Beitrago,  iii,  1.) 

tX  SerrsB  on  lower  edge  of  preoi>ercle,  large,  spar-like,  directed  forward.  {Pleotropama* 
Cuvier.) 

§48.  S.  chlorurus  (C.  &  V.)  J.  &  O.—NegHta. 

Color  uniform  blackish,  strongly  tinged  with  violet;  pectoral  and 
caudal  yellow.  Mouth  rather  large,  the  maxillary  without  supplemental 
bone,  extending  to  the  front  of  the  pupil;  lower  jaw  projecting;  nine 
rows  of  scales  on  the  cheek ;  preopercle  finely  serrate  above,  its  lower 
margin  withseveral  antrorse  teeth.  Body  elevated,  somewhat  com- 
pressed. Pectoral  long,  extending  beyond  ventrals ;  caudal  forked ;  sec- 
ond and  third  spines  of  anal  abont  equal.  Head  2§ ;  depth  2|.  D. 
X,  16  4  A.  Ill,  7;  Lat  1.  about  65.  West  Indies,  north  to  Garden  Key, 
Florida. 

{Plectropoma  chlorurum  Cuv.  &  Val.  Hist.  Nat.  Poiss.  ii,  406,  1828:  P.  chlorurum 
GQnther,  i,  167 :  P.  chlorurum  Vaill.  &  Boo.  Miss.  Sci.  Mex.  iv,  104 :  Plectrapoma  nigri- 
cans Poey,  Memorias  Cuba,  i,  71,  1851 :  Hypoplectrus  nigricans  Poey,  Synopsis  Plso. 
Cubens.  290.) 

275.— TRISOTROPIS  GiU. 
{Parepinephelus  Sleeker.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1865,  104:  type  Perca  ^uWato  Bloch.) 

Characters  of  UpinepheluSy  except  that  the  lateral  crests  on  the  cra- 
nium are  well  developed,  like  the  median  one.  "This  genus  is  recog- 
nizable externally  by  its  oblong  form,  the  peculiar  structure  of  the  nos- 
trils, the  form  of  the  fins,  etc.,  but  is  more  especially  distinguished  by 
the  development  of  the  skull,  which  differs  in  a  very  marked  manner* 

•CTavier,  R^j^e  Anim.  ii,  142,  1829:  tyjie  Bo^lanua  maculatua  Bloch.  This  gronp 
has  been  separated  from  Serranud  od  account  of  the  strong  antrorse  teeth  of  the  lower 
edge  of  the  preopercle.  It  has  been  divided  by  Professor  Gill  into  several  genera, 
which  have  been  adopted  and  defined  by  Professor  Poey,  but  their  necessity  is  not 
evident.  It  is  at  best  an  artificial  group,  and  some  of  the  current  species  (P.  afrum^ 
etc.)  heloug  to  Epinephelus,    (;rA^;trpov,  spur;  nSfjiia  operculum.) 
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from  that  of  Epinephelus,  ♦  ♦  ♦  The  skull  difTers  fix)m  that  of  Epi- 
neplielua  by  the  wider  interorliital  area,  the  parallelism  and  continuation 
of  the  lateral  crests  forward  to  the  middle  of  the  orbits  inclosing  an  elon- 
gated parallelogram,  the  surface  of  which,  especially  between  the  orbits, 
is  more  uniform ;  the  absence  of  a  frontal  crest,  the  simple  curvature  or 
straightness  of  the  naso- vomerine  ridge  and  absence  of  the  angle  at  the 
suture  between  the  nasals  and  vomer."  {OilL)  The  species  of  this 
group  have  the  anal  III,  11,  or  III,  12.  They  reach  a  very  large  size, 
and  are  abundant  in  the  tropical  seas.  (*/&e?r,  thrice;  rporuq^  a  keel,  iu 
allusion  to  the  presence  of  the  three  parallel  elevated  keels  on  the  top 
of  the  cranium,  which  distinguishes  this  genus  from  Epinephelm,) 

944.  T*  brunneus  Poey. — Black  Grouper;  Ahadejo. 

Clear  brown,  covered  with  spots  of  darker  brown,  irregular  in  size 
and  form;  pectorals  reddish;  ventrals  bluish;  other  fins  dusky;  max- 
illary with  a  supplemental  bone ;  preopercle  sinuous ;  third  dorsal  spine 
not  a  third  as  high  as  the  body;  soft  dorsal  highest  at  its  middle. 
Head  3J  in  total  length ;  depth  about  4.  Eye  7J  in  head.  D.  XI,  10; 
A.  Ill,  11;  Lat.  1.  about  110;  cceca  15.  {Poey.)  West  Indies,  north  to 
Virginia. 

(Serranua  brunneus  Poey,  Memorias  Cuba,  it,  131,  1858 ;  Goode  &  Bean,  Proc.  U.  S. 
Kat.  Mus.  1879,  143.) 

845.  T.  falcatas  Poey.— Scamp, 

Brown,  with  irregular  darker  spots,  none  on  the  head  or  belly ;  pec- 
torals edged  with  blackish  and  orange.  Body  moderately  compressed. 
Maxillaiy  reaching  vertical  from  posterior  margin  of  eye;  lower  jaw 
much  projecting  beyond  the  upper;  upper  jaw  with  teeth  in  a  single 
series,  with  a  short  baud  in  front;  4  canines;  lower  jaw  with  teeth  in 
two  series,  and  with  several  canines  at  the  symphysis ;  teeth  on  vomer, 
in  an  angular  patch ;  palatine  teeth  in  a  single  series.  Sixth  dorsal 
spine  longest ;  caudal  deeply  forked,  the  external  rays  nearly  twice  the 
length  of  the  middle  ones.  Head  2 J- ;  depth  about  3.  D.  XI,  17 ;  A. 
Ill,  11;  L.  lat.  120;  L.  transv.  |§.  (Ooode  &  Bean.)  West  Indies,  north 
to  Pensacola. 

(Poey,  Memorias,  ii,  138;  Goode  &  Bean,  Proo.  U.  S.  Kat.  Mus.  ii,  140,  1879.) 

946.  T.  niicrolepift  Goode  &  Bean. 

Maxillary  reaching  perpendicular  from  posterior  margin  of  orbit; 
each  jaw  with  two  canines;  upper  jaw  with  an  inner  series  of  villiform 
and  an  outer  series  of  large  slender  conical  teeth  curved  inward ;  lower 
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jaw  with  two  series  of  conical  teeth,  the  inner  the  largest  and  movable ; 
vomer  and  palatines  with  very  small  villiforra  teeth.  Preopercle  with 
fine  denticulations  on  its  posterior  margin  and  some  coarser  ones  at  the 
angle.  Third  and  fourth  dorsal  spines  highest,  the  first  slightly  higher 
than  the  second.  Color  not  described.  Head  2j-2§;  depth  3J.  D. 
Xr,  18;  A.  Ill,  10;  L.  lat.  146;  L.  transv.  |^.  {Ooode  cfe  Bean.) 
Western  coast  of  Florida. 

(Goode  &  Boan,  Proc.  U.  S.  Nat.  Mua.  ii,  1879,  141.) 

276.— EPINEPHELVS  Bloch. 

Groupers^',  Merous. 

(Bloch,  Ichth.  1793;  Bloch  <&  Sdmeider,  Syst.  Ichth.  1601,299:  ty^  Epinephelus  ruber 
Bloch.) 

Body  stout,  compressed,  covered  with  small  ctenoid  scales,  which  are 
often  somewhat  embedded  in  the  skin ;  75-140  in  the  course  of  the  lat- 
eral line ;  scales  of  the  lateral  line  triangular,  cycloid ;  soft  parts  of  the 
vertical  fins  generally  more  or  less  scaly.  Top  of  cranium  narrow,  with 
the  median  crest  only  developed,  the  lateral  keels  being  obsolete.  Pre- 
opercle moderately  serrate  behind,  its  lower  limb  nearly  or  quite  entire, 
rarely  with  an  antrorse  spine;  opercle  with  two  strong  spines.  Mouth 
large;  maxillary  with  a  well-developed  supplemental  bone.  Canine 
teeth  few,  large,  in  the  front  of  the  jaws;  enlarged  teeth  of  the  inner 
series  of  each  jaw  depressible.  Gill-rakers  short.  Dorsal  spines  usually 
9  or  11,  not  filamentous,  the  last  ones  somewhat  shorter  than  the  middle 
ones.  Anal  spines  3,  the  second  usually  the  larger ;  the  number  of  soft 
rays  7-9.  Caudal  fin  rounded.  Pyloric  coeca  usually  few  (usually  10- 
20).  Species  very  numerous,  most  of  them  of  large  size,  abounding 
in  all  the  tropical  seas,  where  they  are  among  the  most  valuable  food- 
fishes.  (i::[vs^£Xo^j  cloudcd ;  in  allusion  to  a  supposed  adipose  mem- 
brane covering  the  eye.) 

^  Dorsal  spines  11. 

a.  Pyloric  co&ca  less  than  85.     (Epinephelna. ) 

947.  E.  capreolus  (Poey)  J.  <&  G,—Cahrilla. 

Brown,  everywhere  covered  with  round  dark  spots  regularly  placed, 
largest  below,  smallest  near  the  dorsal  fin,  those  below  about  as  large 
as  the  pupil;  two  larger  black  spots  at  base  of  spinous  dorsal,  partly  on 
the  fin;  a  few  roundish  pale  spots  on  the  body;  fins  all  spotted;  pec- 

*  A  corruption  of  the  Portuguese  name,  Garrupa, 
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torals  and  ventrals  finely  mottled^  the  pectorals  with  a  narrcw  pale 
edge.  Body  ovate,  rather  slender,  the  head  long  and  pointed.  Lower 
jaw  slightly  projecting;  maxillary  extending  nearly  to  the  posterior 
border  of  the  orbit;  four  small  canines  in  firont  of  lower  jaw.  Pre- 
opercle  slightly  emarginate,  its  edge  finely  serrate.  Scales  small,  those 
on  cheeks,  breast,  and  top  of  head  very  smalL  Caudal  rounded;  pec. 
toral  fin  extending  beyond  tips  of  ventrals,  to  vent;  second  anal  spine 
rather  strong.  Head  2§ ;  depth  3.  1^.  XI,  16 ;  A.  Ill,  7 ;  Lat  1.  about  80. 
Florida  to  the  Caribbean  Sea;  abundant  in  the  West  Indies;  an  excel- 
lent food-fish.  The  synonymy  of  this  species  is  much  confused,  and  the 
name  to  be  adopted  is  uncertain. 

.  {fPerca  maculata  Blocli,  Ichth.  181,  taf.  343,  1797;  not  ffolocenirus  maculatua  Bloch, 
Ichth.  taf.  242,  which  is  also  apparently  an  Epinephelus:  1  Sparus  atlantUms  Lac^p. 
Hist.  Nat.  Poiss.  iv,  158, 1802  (based  on  Rioch.):  fStrranus  impeiiginoMus  Miiller&Tro- 
Bchel,  Schombargk,  Excors.  Borbadoec'.  G65:  f  Serranua  nutculatiu  and  impetigino$u8 
GUnther,  i,  130,  142:  Serranua  capreolus  Poey,  Memorias,  ii,  145:  Serranus  cqpreoUu 
Yaillant,  Miss.  Sci.  an  Mex.  iv,  87.) 

848*  £•  drummoiid-hayi  Goode&Bean. — Hind;'  John  Paw, 

Color  umber  brown,  everywhere  densely  covered  with  white  stellate 
spots  except  on  the  lips  and  belly ^  about  40  of  these  between  gill-open- 
ings and  base  of  caudal;  along  the  sides  the  spots  often  coalesce.  Pre- 
opercle  evenly  serrate.  Eye  6J  in  head.  Caudal  truncate  or  slightly 
emarginate.  Head  2§;  depth  2§.  D.  XI,  16;  A.  Ill,  9 ;  scales  32-125- 
57.    Gulf  coast  of  United  States.    [Ooode  &  Bean.) 

(Goode  &,  Bean,  Proc.  U.  8.  Nat.  Mas.  i,  174,  1878.) 
849.  E.  morio  (Cnv.)  Gill.— i?«d  Grouper. 

Brownish,  marbled  with  ash;  salmon  color  below;  soft  parts  of  the 
vertical  fins  margined  with  blue.  Body  oval,  compressed  above;  pro- 
file oblique,  gently  curved;  mouth  terminal,  large,  somewhat  oblique; 
maxillary  reaching  beyond  eye.  Eye  about  as  long  as  snout.  Head 
2J ;  depth  3.  D.  XI,  17 ;  A.  Ill,  9 ;  Lat.  1. 106 ;  coeca  28.  Atlantic  coast, 
chiefly  southward. 

(Serranus  mono  Cuv.  &  Val.  ii,  285:  SerranuB morio  Giinther,  i,  142:  Serranus  eryihro- 
gaster  Holbrook,  Ich.  S.  C.  1860,  34.) 

850*  £•  nigrritns  (Holbrook)  QiU.— Black  Grouper;  Jew-fish. 

Bluish  black  above,  lighter  below;  no  red;  no  traces  of  markings  on 
body  or  fins.  Body  oblong,  thick,  tapering  backward.  Mouth  large, 
very  oblique,  lower  jaw  projecting.  A  spine  on  the  lower  limb  of  the 
preopercle  in  front  of  the  angle.    Head  2§ ;  depth  about  2|.    D.  X,  15; 
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A,  III,  9 ;  scales  24-115-52.    Gulf  of  Mexico,  north  to  South  Carolina; 
reaches  a  weight  of  300  x)ounds. 

(Serranvs  nigritua  Holbrook,  Ich.  S.  C.  I860, 177:  Serranua  nigritua  GUnther,  i,  134; 
Goode  &  Beau,  Proc.  U.  S.  Nat.  Mns.  1878,  182.) 

ao.  Pyloric  coeca  nnmeroas  (50-70).    (Hifpo'thodus*  Gill.) 

851.  E.  niveatus  (Cav.  &  Val.)  Pooy. 

Brownish  olive }  sides  with  many  large,  light  blue  spots,  which  are 
arranged  in  about  5  transverse  rows ;  a  large  quadrangular  black  spot 
crossing  caudal  peduncle  above  and  running  down  on  sides  to  below 
the  lateral  line.  Body  oblong,  compressed,  highest  forwards ;  mouth 
large,  oblique,  maxillary  reaching  beyond  middle  of  orbit  j  lower  jaw  . 
slightly  the  longest ;  membranes  of  vertical  fins  scaled  half  way  up ; 
second  anal  spine  about  as  long  as  third  and  much  stronger;  top  of 
head  entirely  scaled,  except  in  front  of  nostrils.  Eye  large,  as  long  as 
snout.  Head  2^;  depth  2§.  D.  XI,  14;  A.  Ill,  9;  Lat.  1.  about  85, 
West  Indies  to  Florida ;  accidental  northward. 

{Serranus  niveatus  Cuv.  &  Val.  ii,  380 :  Serranus  niveatus  Giinther,  1, 130 :  Hyporikodwi 
fiavieauda  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  98,  from  Newport,  R.  I.) 

**  Dorsal  spines  9.    (^(HfiantMt  Bloch.) 

959*  E*  pitnctatns  (L.)  J.  &  G. — Butter-fish;  logger-fish;  Coney, 

Olivaceous  yellow  or  red,  covered  with  small,  round,  dark-edge^ 
spots  of  blue ;  one  or  two  black  spots  on  the  tip  of  the  chin  and  one 
on  the  caudal  peduncle ;  colors  brilliant  and  variable.  Maxillary  not 
reaching  posterior  margin  of  eye ;  eye  6J  in  head ;  preopercle  finely 
serrate;  its  lower  limb  entire;  caudal  truncate;  skull  channelled  be^ 
tween  the  eyes,  its  upper  surface  smooth.  Head  2f .  D.  IX,  16 ;  A. 
in,  9 ;  Lat.  1.  ^.  Pyloric  coeca  8.  Vertebrse  10  +  14.  ( Ouniher.) 
Size  small ;  flesh  soft.    West  Indies,  north  to  Florida  Keys ;  abundant. 

{Peroa  punctata  L.  Syst.  Nat.  x,  291,  1758  :  Serranus  tmatalibi  Cav.  &,  Val.  ii,  381, 
1829  (red  variety) :  Serranus  ouatalihi  Gilnther,  i,  120 :  Serranus  guativere  Cav.  &  Val. 
ii,  383:  Serranus  carauno  Cav.  &  Val.  ii,  383:  Enneacentrus  punctatus  Poey,  Rep.  Fis.- 
Nat.  Caba,  lc^68,  288:  Enneacentrus  punctatus  Goode,  BaU.  U.  S.  Nat.  Mas.  y,  59.) 

S77.-PROIIIICROPS  Gill. 
/Gill,  MSS. ;  Poey,  Synopsis  Pisciam  CnbeDsiani,  1868, 287  :  type  Serranus  guasa  Poey.) 

^^  This  genus  has  the  characters  of  EpinepheluSj  except  the  cranium, 
which  resembles  that  of  Trisotropis  by  the  great  interorbital  width. 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  98:  type  Hyporthodus  fiavicauda  Gill  =  -Ser- 
ranius niveatus  jnv.    {yitOy  below;  opBo^y  straight;  68 ov^^  tooth.) 

tBloch  Ichthyol;  Bloch  &  Schneider,  Syst.  Ichth.  1801,330:  ty^e  Bodianus  guttatus 
Bloch.    (From  Bodiano^  a  Portagaese  name  of  various  similar  fishes.) 
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"We  may  notice  the  eye  well  advanced.  It  farther  differs  in  the  den- 
tition and  by  the  extreme  division  of  its  pyloric  appendages.  The  teeth 
are  in  a  large  band,  a  little  narrower  in  the  lower  jaw ;  the  external 
margin  shows  a  row  of  teeth  a  little  stronger,  especially  the  two  first, 
but  there  are  no  differentiated  canines ;  the  extreme  inner  series  in  front 
has  some  stronger  teeth.  The  palatine  and  vomerine  teeth  are  in  finer 
bands.  The  coeca  and  their  divisions  are  innumerable."  {Poey.)  Else- 
where the  cranium  is  described  as  short,  broad,  and  flat,  the  occipital 
crest  very  low.  Size  enormous,  as  in  the  genus  Stereolepis.  This  genus 
and  TriHotropis  should  probably  be  considered  as  sections  of  Epinephe- 
his.  (TTpoj  before ;  fitxpo^^  small ;  ottpy  eye ;  in  allusion  to  the  shortness  of 
the  anterior  part  of  the  cranium,  due  to  the  advancement  of  the  orbit  J 

853.  P*  giiasa  Voey.—Gvam, 

Yellowish  olivaceous,  with  numerous  brown  spots.  Body  more  com- 
pressed above  than  below.  Mouth  large,  maxillary  reaching  beyopd 
the  orbit  5  preopercle  feebly  serrated  5  opercle  with  3  flat  points  j  fins 
all  very  low,  caudal  rounded.  Head  3^ ;  depth  4.  D.  XI,  16 ;  A.  Ill, 
8.  {Poey.)  West  Indies,  north  to  Florida ;  reaches  a  weight  of  400  or 
500  pounds. 

iSerranus  guasa  Poey,  Mem.  ii,  141,  1858.) 

279.~Dir£.i:S  Cuvier. 
(Cnvier,  R^gne  Anim.  ed.  2d,  ii,  1829:  type  Dules  auriga  C,  &  V.) 

Body  oblong,  ovate,  compressed  and  elevated,  covered  with  rather 
large  scales.  Mouth  large,  the  lower  jaw  projecting;  the  maxillary 
reiiching  to  opposite  the  middle  of  the  eye.  Teeth  moderate,  the  ante- 
rior in  the  upper  jaw  enlarged,  wide-set,  but  hardly  forming  canines. 
Preopercle  sharply  serrate;  opercle  with  2  strong  spines.  Dorsal 
with  10  spines,  anal  with  3;  the  third  dorsal  spine  filamentous,  the 
second  anal  spine  longest.  Branchiostegals  6.  Fishes  of  the  warm 
seas,  sometimes  entering  rivers.  (<JoDAo^,  a  slave  5  the  fish  being  under 
the  lash  of  the  long  dorsal  spine.) 

9«I4«  D.  auriira  Cav.  &,  Y Ah—Charioteer ;  Coachman. 

Yellowish  gray,  with  two  or  three  darker  cross-bands  and  faint  dark 
longitudinal  streaks.  Opercle  with  two  or  three  strong  spines,  the  upper 
one  the  largest;  pectoral  and  ventral  fins  large;  third  dorsal  spine  fila- 
mentous, reaching  the  middle  of  the  caudal ;  caudal  truncate.  D.  X, 
13;  A.  Ill,  7 ;  Lat.  1.  46.  Vert.  10  +  14.  Tropical  parts  of  the  Atlantic; 
said  to  have  been  taken  on  our  coast. 

:Cav.  Sl  Val.  iii,  112;  Giinther,  i,  206.) 
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d79.— RHYPTICUS  Cuvicr. 

Soap-fishes. 

^Cuvier,  R^gne  Anim.  ii,  1829:  type  Anthias  saponaceus  Bloch  &  Schneider.) 

Body  oblong  ,compressed,  covered  with  small,  smooth  embedded  scales. 
Moath  oblique,  rather  large,  the  lower  jaw  prominent,  the  maxillary 
with  a  supplemental  bone,  reaching  to  or  beyond  the  pupil  j  preorbital 
rather  narrow;  no  canines;  broad  bands  of  villiform  teeth  on  jaws, 
vomer,  and  palatines.  .Preopercle  crescent-shaped,  without  angle  or 
seiratures,  i^-s  margin  with  spinous  teeth  above.  Opercle  with  spines. 
Dorsal  fin  with  two  or  three  low  stout  spines,  sometimes  separated  by 
a  notch  from  the  soft  rays ;  anal  fin  without  spine,  or  with  an  embedded 
rudiment;  caudal  fin  rounded  behind.  Ventrals  small.  Pectorals  short 
and  rounded.  Tropical  seas.  (^wTrTezoc,  washing;  from  the  ** soapy '^ 
skin.) 

a.  Dorsal  spines  2,  more  or  less  connected  with  the  soft  rays.    (Promicropteru8*  Gill.) 


R*  niacnlatns  Holbr. 

Olive  brown  above,  with  scattered  whitish  spots;  below  pale  slate 
color.  Back  regularly  arched  from  snout  to  caudal  fin.  Mouth  large, 
maxillary  extending  beyond  orbit;  lower  jaw  longer  than  upper,  and 
projecting  much  beyond  it  in  closed  mouth,  Preopercle  with  2  stout 
spines;  opercle  with  3.  Pectorals  rather  large.  Vertical  fins  high. 
Dorsal  spines  slightly  connected  with  the  soft  rays.  Head  3J;  depth  3. 
D.  II,  25;  A.  15.    North  Carolina  to  the  West  Indies. 

(Holbrook,  Ich.  S.  C.  1860,  42;  GUnther,  i,  173.) 

856.  R.  decoratas  (Gill)  J.  <&  G. 

Brownish,  irregularly  maculated  with  light  spots  about  as  large  as 
the  pupil,  these  generally  with  a  blackish  centre;  the  spots  are  some- 
times confluent  and  are  most  numerous  on  the  sides.  Eye  equal  snout, 
6 J  in  length  of  head.  Head  3;  depth  3^.  D.  II,  26;  A.  16.  Tropical 
seas;  accidental  at  Newport,  E.  L    {QUI.) 

{Promicropterus  decoratas  Gill,  Proc.  Acad.  Nat.  ScL  Phila.  1863,  164. 

857.  R*  pitnitosns  Goode  &  Bean. 

Very  light  brown,  with  numerous  small  brown  spots;  the  diameter  of 
the  largest,  one-third  that  of  eye;  these  absent  on  abdomen  and  throat; 
traces  of  light  margins  to  the  vertical  fins.    Upper  jaw  nearly  reaching 

*GiU,  Proc.  Acad.  Kat.  Soi.  Phila.  1861,  53:  type  Bhjfptiens  nuumlaiua  Holbr. 
{itpo,  before;  Mtxpoi,  smaU;  urepoyf  fin.) 
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the  vertical  from  i)osterior  margin  of  orbit.  One  continaoos  dorsal; 
dorsal  and  anal  fins  higher  posteriorly,  the  longest  rays  reaching  base 
of  caadal.  Eye  twice  the  length  of  snoat.  Head  more  than  one-third 
length  of  body;  depth  %  D.  II,  27;  A.  15;  Lat.  L  90;  L.  transv.  W* 
{Chode  A  Bean.)    Key  West,  Fla. 

(Goode  6l  Bean,  Proc.  U.  8.  Nat.  Mas.  ii,  341,  1879.) 

Family  LXXXVIL— PRIACANTHIDJS. 

(The  Big  Eyes.) 

Body  oblong  or  ovate,  compressed,  covered  with  small,  firm,  roagh 
scales;  all  parts  of  the  body  and  head,  even  the  snoat  and  maxillaries, 
being  densely  scaly.  Head  deep.  Mouth  large,  very  obliqae,  the  lower 
jaw  prominent.  Yilliform  teeth  on  jaws,  vomer,  and  palatines,  none  on 
the  tongue.  Premaxillaries  protractile.  Maxillary  broad,  without  sup- 
plemental bone,  not  slipping  under  the  very  narrow  preorbital.  Eye 
very  large,  forming  about  half  the  length  of  the  side  of  the  head. 
Posterior  nostril  long,  slit-like.  Preoi>ercle  more  or  less  serrated,  one  or 
more  strong  spines  at  its  angle;  operculum  very  short,  ending  in  two  or 
three  points  behind.  Gill-membranes  separate,  free  from  the  isthmus. 
PseudobranchiaB  large.  Gills  4,  a  slit  behind  the  fourth.  Gill-rakers 
long.  BranChiostegals  6.  Lateral  line  continuous.  Dorsal  fin  continu- 
ous, with  about  10  spines,  which  are  depressiDle  in  a  groove;  anal  spines 
3,  the  soft  part  long,  similar  to  the  soft  dorsal;  ventrals  large,  thoracic, 
I,  5;  pectorals  small,  rounded;  caudal  fin  truncate  or  lunate.  Spines 
of  fins  generally  rough  with  small  serrse.  Air-bladder  large.  Pyloric 
coBca  few.  Small  carnivorous  fishes  of  the  tropical  seas;  mostly  rose- 
colored  in  life.    Genus  1;  species  about  20. 

(PercidiJB,  groap  Priacanthina  Gttnther,  i,  215-221.) 

9§0.— ^RIACANTHUS  Cniver. 
Big  Eyes. 

(Cavier,  R^gne  Anim.  ii,  1817:  type  PHacanthus  macrophihalmus  Cavier.) 

Characters  of  the  genus  included  above,  (izpiutvj  saw;  hiavOa^  spine; 
from  the  serrature  of  the  spines.) 

a.  Body  more  than  twice  as  long  as  deep;  scales  small.    {PriacantKu»,) 

958*  P*  macrophthalmas  Car.  <&  Val.— Bi^;  Eye. 

Uniform  red,  fins  edged  with  dusky.  Body  oblong,  compressed,  but 
little  elevated.    Gape  of  mouth  subvertical,  maxillary  passing  front  of 
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eye.  Head  completely  scaled.  Eye  about  one-half  length  of  head,  qiore 
than  6  times  width  of  preorbital.  Ventrals  long,  reaching  front  of  anal ; 
pectorals  small,  not  longer  than  eye.  Lateral  line  following  the  curve  of 
the  back.  Head  34;  depth  2%.  D.  X,  14;  A.  Ill,  15;  Lat.  1.  85.  West 
Indies;  occasional  on  our  coast. 

(Cuv.  &  Val.  iu,  95;  Guntlier,  i,  215.) 

aa.  Body  not  twice  as  long  as  deep;  scales  large.    {Pseudopriacanthus  Sleeker.) 

859.  P.  altus  Gill. 

Nearly  uniform  orange-red  in  life;  vertical  fins  dotted  with  black; 
ventrals  black.  Body  oblong,  compressed  and  elevated.  Profile  very 
oblique;  snout  extremely  short;  gape  of  mouth  very  oblique,  maxillary 
reaching  to  below  orbit.  Eye  about  one-half  length  of  head.  Spines 
stouter  than  in  P.  macrophthalmus.  Scales  much  larger  and  rougher. 
Lateral  line  running  obliquely  upwards  in  front,  then  abruptly  turning 
downwards.  Ventrals  large,  extending  beyond  origin  of  anal.  Pre- 
opercle  and  opercle  coarsely  serrate  at  angle  and  on  lower  limb ;  angle 
of  preopercle  with  2  spines,  upper  limb  simply  roughened.  Caudal  fin 
rounded.  Head  2J;  depth  IJ.  D.  X,  11;  A.  Ill,  9;  Lat.  1.  45.  Coast 
of  New  England ;  not  common. 

{Priacanthus  alius  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1662,  132.) 

Family  LXXXVIIL— SPARID^.* 

{The  Sparoid  Fishes.) 

Body  oblong,  more  or  less  elevated,  covered  with  moderate-sized  ad- 
herent scales,  which  are  generally  more  or  less  strongly  ctenoid,  some- 
times almost  cycloid  (*' sparoid").  Head  large,  the  skull  often  with 
traces  of  the  cavernous  structure  seen  in  Scicenidce.  No  suborbital  stay. 
Month  moderate  or  large,  terminal,  low,  nearly  hori7ontal.  Premaxil- 
laries  protractile ;  maxillary  without  supplemental  bone,  for  its  whole 
length,  slipping  into  a  sheath  formed  by  the  edge  of  the  broad  preorbital ; 
teeth  villiform,  cardiform,  incisor-like  or  molar;  canines  sometimes  pres- 
ent ;  vomer,  palatines,  and  tongue  with  or  without  teeth ;  gills  4,  a  large 
slit  behind  the  fourth;  pseudobranchioB  large;  gill-rakers  moderate; 
branchiostegals  4-7 ;  gill-membranes  separate,  free  from  the  isthmus. 
Edge  of  preopercle  serrated  or  entire ;  opercle  usually  without  spines ; 
sides  of  head  generally  scaly.    Dorsal  fin  continuous  or  deeply  notched, 

*  Including  87  PrisUpomalidcBj  and  88  Sparidce  of  the  artificial  key  to  families,  on 
page  77. 

Bull.  2^at.  Mus.  No.  16 36 
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the  spines  strong,  usually  depressible  into  a  groove.  Anal  fin  similar  to 
soft  dorsal,  with  3  spines.  Ventrals  thoracic,  1, 5,  commonly  with  an  ac 
cessory  scale-like  appendage.  Caudal  fin  rounded  or  forked.  Lateral 
line  continuous,  not  extending  upon  the  caudal  fin.  Pyloric  cojca  few  or 
many.  Air-bladder  present,  usually  simple.  Genera  55;  species  about 
450,  abounding  in  the  seas  of  temperate  and  tropical  regions.  Those 
with  incisor  teeth  only  are  chiefly  herbivorous,  the  others  carnivorous. 
The  three  principal  subdivisions  given  below  have  been  often  taken  as 
separate  families. 

iSpaiid(B,  PriHtipomaiidce  and  PercidoB  pts.  GUnther,  i,  175-211,  272-339,  and  412-499, 
exclusive  of  certain  genera.) 

a.  Teeth  all  conical  and  pointed ;  no  incisors  nor  molars,  preopercle  serrate ;  pyloric 

coecafew;  carnivorous. 

J.  Vomer  with  te«th. 

0.  Dorsal  fih  deeply  emarginate ;  teeth  all  villiform,  in  narrow  bands.     {Xenick' 

thyina;) Xenichthys,  281. 

cc.  Dorsal  fin  continuous;  canines  more  or  less  developed.     (Luijaninte.) 

LUTJANCS,  282. 
hb.  Vomer,  palatines,  and  tongue  toothless. 

d»  Dorsal  fin  continuous. 
e.  Caudal  fin  lunate  or  forked ;  profile  convex.     {Pristipomatino},) 
/.  Mouth  small ;  dorsal  and  anal  fins  naked  or  scaly  at  base  only. 

POMADASYS,  2S3. 
//.  Mouth  large ;  soft  parts  of  dorsal  and  anal  densely  scaly  throughout. 

DiABASis,  284. 
ee.  Caudal  fin  convex ;  profile  concave.     (Lobotino'.) 

h.  Jaws  with  bands  of  villiform  teeth,  in  front  of  which  are  a'series  of 
larger  ones ;  no  teeth  on  vomer  or  palatines. 

LoBOTES,  285. 
aa.  Teeth  on  the  sides  of  the  jaws  molar ;  preopercle  entire ;  pyloric  ca>ca  few ;  no  teeth 

on  vomer,  palatines,  or  tongue;  carnivorous.    (SparitnF,) 

j.  Front  teeth  conical,  not  at  all  compressed Sparus,  286. 

jj.  Front  teeth  compressed,  iucisor-like Diplodus,  287. 

aaa»  Teeth  in  front  incisor-like ;  no  molars;  jiyloric  cceca  many ;  herbivorous. 

III.  Vomer  toothless;  fins  mostly  scaleless.     (Girellinai.) 
n.  Incisors  trifid;    cheeks  scaly;    opercles  naked;    dorsal 

spines  14  or  15 Girella,  288. 

mm.  Vomer  with  teeth ;  soft  fins  densely  scaly ;  incisors  lanceo- 
late.    (Pimelepterince) 
0.  Incisors  with  horizontal  backward-projecting  roots,  the 
band  of  small  teeth  behind  them  narrow. 

PiMELRPTERUS,  289. 

00.  Incisors  without  evident  roots,  the  band  of  small  teeth 
broad;  soft  dorsal  and  anal  many-rayed,  much  longer 
than  spinous  dorsal ScoRPis,  290. 

981.— XENICHTHFS  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  82:  type  Xenichthys  xanU  Gill,  from  Lower 
California.) 

Body  moderately  elongate,  subfusiforra,  compressed ;  head  conic,  little 
compressed;  eyes  large,  anterior;  preorbital  rather  narrow,  obliqae; 
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preoperculura  pectiuate  behind ;  moatb  rather  small,  very  oblique ;  chin 
much  projecting,  a  pore  on  each  aide  of  it  at  the  symphysis ;  teeth  very 
small,  recurved,  in  narrow  bands  in  each  jaw;  vomer  with  a  rhomboid 
patch  of  very  minute  teeth ;  palatines  nearly  toothless ;  tongue  slightly 
rough ;  branchiostegals  7 ;  pseudobranchisB  present ;  scales  small,  firm, 
cteuoid ;  lateral  line  continuous ;  dorsal  fins  separate  or  connected  by 
a  low  membrane;  the  first  received  into  a  groove,  and  composed  of 
about  10  slender  but  rigid  spines;  second  dorsal  low;  anal  fins  with  3 
graduated  spines  and  10  to  20  rays ;  caudal  fin  emarginate,  with  rounded 
lobes;  ventrals  with  a  pointed  axillary  scale.  Pacific  Ocean.  (^£vo<;, 
strange;  ^;^^yT,  fish.) 

a.  Anal  fin  not  elongate. 

860.  X.  californiensis  St«indachner. 

Silvery,  with  continuous  dusky  stripes  along  the  rows  of  scales  on  the 
upper  half  of  the  body,  3  above  the  lateral  line,  4  or  6  below.  Body 
oblong,  not  elevated  nor  much  compressed ;  mouth  moderate,  terminal, 
very  oblique,  the  lower  jaw  strongly  protruding;  premaxillary  in  front 
above  the  middle  of  the  large  eye ;  maxillary  not  very  broad,  reaching 
opposite  front  of  pupil.;  eye  3J  in  head,  longer  than  snout.  Teeth  in 
jaws  villiform,  in  a  very  narrow  band;  on  the  vomer  scarcely  appreciable; 
edge  of  preopercle  finely  serrate ;  no  opercular  spine ;  ventrals  with  a 
large  accessory  scale ;  gillrakers  very  long  and  slender;  pseudobranchiae 
large ;  scales  small,  firm,  quite  rough,  covering  the  top  of  the  head, 
cheeks,  and  most  of  the  preorbital,  which  is  rather  narrow ;  soft  parts 
of  vertical  fins  well  scaled ;  spinous  dorsal  depressible  in  a  groove,  the 
spines  stifi*;  the  two  dorsals  almost  separate;  second  spine  highest,  the 
others  regularly  shorter ;  soft  dorsal  low;  caudal  forked;  second  and 
third  anal  spines  high.  Pectoral  falcate,  f  length  of  head,  reaching  be- 
yond the  tips  of  the  rather  short  ventrals.  Head  3J ;  depth  3J.  D.  IX- 
I,  12 ;  A.  Ill,  10 ;  Lat.  1.  52.  Pacific  coast,  from  San  Diego  southward. 
Here  described  from  specimens  collected  by  Dr.  Streets  at  Cerros  Island. 

(Steindachner,  Ichth.  BeiHriige,  iii,  3,  1875;  Streets,  Bull.  U.  8.  Nat.  Mus.  vii,  49.) 

383.— LUTJANUS  Bloch  &  Schneider. 

Snappers. 

(Mesoprion  Cuvier:  Diacope  Cnvier:  Genyoroge  Cantor.) 
(Bloch  &  Schneider,  Systema  Ichthyol.  1801,  324:  type  Luijanns  luljanu&Bh  &Schn.) 

Body  oblong,  compressed,  the  back  somewhat  elevated ;  head  long ; 
mouth  large,  the  jaws  with  bands  of  villiform  teeth,  besides  which  are 
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nsually  an  outer  series  of  larger  teeth  in  each  jaw,  and  2-4  stronger  teeth 
or  canines  in  the  front  of  the  upper  iaw ;  vomer  with  villiform  teeth ;  villi- 
form  teeth  on  the  palatines  and  in  one  or  more  patches  on  the  tongue ; 
preopercle  sometimes  with  a  notch  posteriorly,  into  which  a  knob  on  the 
interopercle  fits  {Diacope)]  posterior  limb  of  preopercle  finely  seixate ; 
gillrakers  moderate,  strong ;  branchiostegals  7 ;  vertical  fins  not  much 
scaly;  dorsal  spines  10-12 ;  caudal  lunate  or  forked.  Vertebrae  10  +  14, 
Species  very  numerous^  in  all  warm  seas.  (Lufjangj  the  Japanese  or 
Malaya^n  name  of  some  of  the  species.) 

a.  Caudal  fin  deeply  forked,  the  lobes  attenuate.    (Ocyurus"  Gill.) 

861«  Ia*  melanarus  (L.)  J.  &  G. 

Olivaceous,  with  oblique  streaks  above  the  lateral  line,  and  some 
shining  golden  longitudinal  bands  on  the  side;  no  axillary  spot  nor 
lateral  blotch ;  fins  chiefly  yellow,  the  caudal  not  black.  Body  elongate, 
compressed ;  head  pointed ;  lower  jaw  prominent ;  upper  canines  well 
developed;  preopercle  without  distinct  notch;  maxillary  re&ching  to 
front  of  pupil ;  eye  large,  nearly  as  long  as  snout,  3J  in  head ;  top  of 
head  with  a  sharp  keel ;  spines  rather  slender ;  pectorals  reaching  past 
tips  of  ventrals;  anal  spines  graduated,  short;  caudal  deeply  forked, 
the  inner  rays  less  than  half  the  length  of  the  outer.  Head  3 ;  depth 
3.    D.  X,  13 ;  A.  Ill,  9 ;  Lat.  1.  51.    West  Indies,  north  to  Florida. 

(Perca  melanuralj,  Syst.  Nat.  ( after Catesby) :  J!^paru8 chryaurua  Bloch,  Ichth.  taf.  2C2: 
Mesoprion  chrysurus  Cuv.  &.  Val.  ii,  459:  MeaoprUm  chrysurus  GUnther,  i,  186:  OcymrM 
melanurua  Groode,  Proc.  U.  S.  Nat.  Mus.  1879,  114.) 

aa.  Caudal  fin  Innate. 

b.  Vomerine  teeth  forming  a  cross-sliaped  or  anclior-shaped  patch ;  canines  well 
developed.    (Lutjanus.) 

86d«  It*  caxis  (Bloch  &  Schn.)  Poey. — Yelling;  Gray  Snapper. 

Greenish  olive,  each  scale  with  a  brown  spot,  these  sometimes  con- 
fluent, forming  narrow  bands  extending  likewise  across  the  vertical 
fins;  usually  a  narrow  blue  stripe  on  preorbital  and  cheeks;  young 
sometimes  barred  and  with  the  fins  dark-edged;  no  lateral  blotch.  Snout 
long  and  sharp ;  mouth  moderate,  maxillary  reaching  front  of  pupil ;  eye 
large,  shorter  than  snout,  3J  in  head.  Cheeks  with  about  6  rows  of 
scales ;  preopercle  with  a  slight  notch  at  the  tip  of  the  interopercle ; 
teeth  strong ;  canines  in  upi)er  jaw  well  developed ;  tongue  with  a  sin- 

*Gill,  Proc.  Acad.  Nat.  Set.  Phila.  1862,  236:  type  Sparus  chrysurus  Bloch.     (cDxrv^, 
swift;  ovpd,  tail.) 
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gle  patch  of  teeth ;  nostrils  oblong ;  gill-rakers  shortish ;  spines  strong ; 
second  anal  spine  little  enlarged.  Head  3 ;  depth  2f .  D.  X,  14 ;  A. 
Ill,  8 ;  Lat.  1.  48,    New  York  to  South  America ;  common  southward. 

(8paru8  caxis  Bloch  &  Schneider,  1801,  284:  Meaoprion  griseus  Cuv.  &  Val.  ii,  469: 
Meaoprion  griseus  GUutlier,  i,  194 :  NeonuBnis  emarginatus  Girard,  U.  S.  Mex.  Bound. 
Surv.  Ichth.  18;  Poey,  Rept.  Fis.-Nat.  Cuba,  1867,  269.) 

863.  E*«  blackfordi  Goode  &  Bean. — Bed  Snapper, 

Uniform  rose-color;  lighter  below  and  on  centres  of  scales;  belly  sil- 
very ;  axil  of  pectoral  dark.  Body  much  compressed,  lower  profile  much 
less  arched  than  the  upper.  Preopercle  finely  serrated,  the  denticula- 
tions  coarser  at  the  angle;  a  slight  emargination  above  the  angle,  in 
which  is  received  a  slight  elevation  on  the  interopercular  bone.  Maxil- 
lary reaching  the  orbit.  Lingual  teeth  in  two  patches,  the  anterior 
cordate;  canines  strong,  two  in  front  of  upper  jaw  larger  than  others. 
Anterior  nostril  round,  posterior  oblong.  Pectorals  elongate,  reaching 
past  the  long  ventrals  nearly  to  anal.  Third  anal  spine  slenderer  and 
slightly  longer  than  the  second.  Caudal  fin  forked,  the  middle  rays  two- 
thirds  as  long  as  the  external  ones.  Eye  about  7  in  head,  two-thirds 
width  of  preorbital.  Head  2f ;  depth  2f.  D.  X,  14;  A.  Ill,  9;  L.  lat. 
50;  L.  transv.  ^.  Coast  of  Florida;  a  large  and  beautiful  species,  be- 
coming important  as  a  food-fish. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  176,  1878.) 

§64«  li«  stearosi  Goodo  «&.  Bean. 

Scarlet  below,  shading  into  reddish  or  purplish  brown  above;  plum 
color  on  sides  and  top  of  head;  below  lateral  line  the  posterior  half  of 
the  exposed  portion  of  the  scales  white  tinted  with  scarlet;  the  basal 
portion  reddish  and  much  darker;  lower  side  of  head  light  scarlet;  ver- 
tical fins  darker  than  body;  pectorals  and  ventrals  white- roseate.  Head 
3  in  length;  depth  3.  D.  X,  14;  A.  Ill,  8;  L.  lat.  45;  L.  transv.  -j^. 
(Goode  &  Bean,)    Pensacola,  Fla. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  ij  179,  1878.) 

lib.  Vomerine  teeth  in  a  diamond-8bape<l  patch;  canines  feeble.    (Rhoniboplites*  Gill.) 

§6<S.    Ij*   aororubeiis    (Cuv.    &  Val.)  Vaillant. — Mangrove   Snapper;    Bastarp 
Snapper. 

Yermilion-red  above,  rosy  below;  sides  with  oblong  irregular  yellow 
spots;  dorsal  and  pectoral  fins  red;  ventrals  and  anal  lighter.     Body 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  237:  type  CentropHaiis  anronthena  C.  &  V. 
(po^ifioiy  rhomb ;  bnXiTjj^y  armed ;  in  allusion  to  the  form  of  the  patch  of  teeth  on  the 
vomer.) 
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oblong-elliptical,  moderately  compressed,  not  elevated.  Moath  mod- 
erate, without  distinct  canines.  Tongue  with  a  large  oval  patch  of 
teeth,  besides  which  are  5  or  6  smaller  patches.  Nostrils  round,  near 
together.  Preopercle  finely  serrate,  its  notch  obsolete.  Gill-rakers 
very  long  and  slender.  Dorsal  spines  rather  slender;  second  anal  spine 
a  little  longer  than  the  third;  caudal  fin  lunate,  its  lobes  not  attenuate. 
Head  3i;  depth  3.  D.  XII,  11;  A.  Ill,  8;  Lat.  1.  54.  L.  1  foot.  West 
Indies,  north  to  South  Carolina  and  Florida. 

(Centropristea  auroruhens  Cuv.  &,  Val.  iii,  45:  Mesoprion  aur&rubens  GUnther,  i,  207: 
CeniroprUttea  aurorubetis  Storer,  Mem.  Am.  Acad.  Arts  <&  Sci.  1846,  266 :  EhombopUtet 
aurorubena  Goode  &  Dean,  Proc.  U.  S.  Nut.  Mus.  1879,  136.) 

3§8.— PO]IIADAIITS   LacdpMe. 
{Priatipoma  Cuvier.) 
(Lacdp^do,  Hist.  Nat.  Poiss.  iv,  515,  1802:  type  Scujena  argentea  Forak.) 

Body  oblong  or  ovate,  somewhat  compressed,  the  back  elevated  or 
not;  mouth  small,  terminal,  low;  the  maxillary  usually  not  extending 
to  opposite  the  eye,  its  tip  not  reaching  the  posterior  edge  of  the  broad 
preorbital ;  premaxillaries  very  protractile ;  teeth  on  jaws  only,  in  villi- 
form  bands,  the  outer  series  usually  more  or  less  enlarged;  a  central 
groove  behind  the  symphysis  of  the  lower  jaw;  branchiostegals  7; 
cheeks  and  opercles  scaly;  preopercle  rather  finely  and  evenly  serrate; 
scales  moderate,  few,  if  any,  on  the  dorsal  and  anal  fins ;  dorsal  spines 
mostly  12,  strong;  gill-rakers  feeble ;  caudal  forked.  Species  numerous 
in  all  warm  seas ;  the  range  of  variation  in  form  is  very  great  in  this 
genus.     (TToi/ic/,  operculum;  datru^j  rough.) 

a.  Outer  teeth  considerably  enlarged,  canine.like.     (Cbnodon*  C.  &  V.) 

865.  P.  nobilis  (L.)  J.  &  G. 

Body  with  8  yellowish  brown  cross-bands;  dorsal  spines  silvery. 
Form  rather  slender;  the  head  conic,  somewhat  pointed,  the  lower  jaw 
projecting;  mouth  moderate,  low,  oblique;  a  series  of  short,  stout  canines 
outside  the  usual  band  of  villiform  teeth ;  preopercle  strongly  serrate, 
with  two  spinous  teeth  at  the  angle,  the  teeth  behind  directed  upward; 
chin  with  a  central  groove;  pectorals  narrow,  not  reaching  as  faias  tips 
of  ventrals,  about  to  vent ;  second  anal  spine  very  long  and  strong, 
higher  than  the  soft  rays;  caudal  almost  truncate.    Air-bladder  with 


*  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  v,  156:  type  Conodon  antillanua  C.  dt  V.= 
Scimna plumieri  Bloch,    (;toro?,  cone ;  65 a? k,  tooth.) 
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two  short  horns  in  front.     D.  XII,  13;  A.  III.  7;  scales  6-54-13.    West 
Indies,  north  to  Texas. 

(Perca  nobllis  L.  Syst.  Nat.:  ScJcBna  plumieri  Bloch,  Ichth.  vi,  GG,  taf.  306:  Canodon 
plumieri  GUnther,  i,  304:  Conodon  antillanus  Cuv.  &,  Val.  v,  156.) 

aa.  Outer  teeth  moderately  enlarged,  not  canine-like. 
h.  Anal  spines  graduated.     (Orihojmstis*  Girard.) 

867.  P.  falvomaealatas  (Mitchill)  J.  &  Q.^Sailor'a  Choice;  Hog-fish, 

Light  brown,  silvery  below;  sides  with  nnmeroas  orange-colored  and 
yellow  spots ;  those  above  the  lateral  line  in  obliqae  series,  those  below 
in  horizontal  rows;  vertical  fins  with  similar  spots;  head  bluish,  with 
yellow  spots ;  angle  of  mouth  and  gill-membranes  with  orange.  Body 
oblong,  compressed,  not  much  elevated.  Head  long.  Snout  conic. 
Mouth  low  and  small,  the  maxillary  barely  reaching  to  the  nostrils. 
Outer  teeth  slender  and  rather  short.  Eye  high,  4 J  in  head,  nearly 
midway  in  its  length,  its  diameter*  §  dei)th  of  the  broad  preorbital. 
Dorsal  and  anal  entirely  naked,  with  a  sheath  of  scales  at  base;  anterior 
spines  of  dorsal  higher  than  the  posterior,  which  are  lower  than  the  soft 
rays;  anal  spines  short,  graduated;  pectoral  moderate,  reaching  past 
tips  of  ventrals;  caudal  forked,  the  upper  lobe  the  longer.  Head  3^; 
depth  3.  D.  XII,  16;  A.  Ill,  12;  Lat.  1.  75;  pyloric  coeca  6.  L.  1  foot. 
Atlantic  coast,  from  ^ew  York  southward;  a  food-fish  of  some  import- 
ance. 

(Labrue  fnlcomaculatuA  Mitch.  Trans.  Lit.  &  Phil.  Soo.  N.  Y.  i^  406,  1815:  HtBrnuJon 
fulvomacalatum  DeKay,  New  York  Fauna,  Fish.  84:  PriMipoma  fulvomaculatum  Giln- 
ther,  i,  301:  Prisiiponui  fulvomaculatum  Holbrook,  Ich.  S.  Car.  157.) 

86§.  P.  fasciatns  (Cuv.  &,  Val.)  J.  &  G. 

Sides  with  irregular  dark  cross-bars;  a  dark  streak  on  the  upper  half 
of  the  operculum,  extending  on  the  sides;  dorsal  fin  with  two  or  three 
series  of  rounded  brown  spots.  Eye  5  in  head.  Dorsal  fin  nearly  even, 
its  spines  rather  slender;  caudal  emarginate;  third  anal  spine  thinner 
and  longer  than  the  second.  Head  3;  dex)th  3.  D.  XII,  16;  A.  Ill, 
13;  Lat.  1.  75;  cceca  6.    Gulf  of  Mexico,  north  to  Louisiana.    (GilntJier.) 

(Priatipoma  fasciatum  Cuv.  &  Vul.  v,  285:  Priitipoma  faeoialum  Glinthcr,  i,  301.) 
bb.  Second  anal  spine  larger  than  third.     (Pomadasya,) 
869.  P.  davidsoni  (Steindachner)  J.  &  Q,—Sargo. 

Grayish  silvery,  dark  above,  with  many  dark  points;  a  very  distinct 
black  cross- band  on  back  and  sides,  from  between  the  fifth  and  seventh 

•  Oirard,  IT.  8.  Mex.  Bound.  Surv.  Ichth.  1859,  15 :  type  Orthopristia  duplex  Grd.  = 
Labrui fulvomaculatus  Mitch,    (o/aOo?,  erect;  npidri^,  eaw,) 
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dorsal  spines  to  opposite  the  lower  edge  of  the  pectoral;  edge  of  opercle 
and  base  of  pectoral  black;  fins  otherwise  dull  yellowish.  Body  ovate, 
compressed,  much  elevated;  a  regulai'  and  steep  curve  from  snout  to 
dorsal.  Mouth  small,  terminal;  maxillary  not  reaching  front  of  eye. 
Preorbital  about  as  wide  as  eye,  which  is  4  in  head.  Outer  teeth  dis- 
tant, little  enlarged.  Gill-rakers  moderate.  Membranes  of  dorsal  and 
anal  somewhat  scaly;  dorsal  fin  deeply  eraarginate;  second  anal  spine 
longer  and  stronger  than  third;  pectoral  long,  reaching  vent;  caudal 
forked,  the  upper  lobe  the  longer.  Head  3f ;  depth  2 J.  D.  XII,  14; 
A.  Ill,  10;  scales  10-5G-22.  L.  12  inches.  Pacific  coast,  from  Santa 
Barbara  Islands  southward. 

{Ptistipoma  davidaoni  Steindacliner,  Ichtliyol.  Beitriige,  iii,  6,  1875.) 

870.  P.  virginicus  (Linn.)  J.  &,  G. 

Golden  olive  above,  silvery  below,  a  dusky  oblique  bar  running  from 
nape  forward  through  eye,  and  another  running  vertically  downwards 
from  beginning  of  dorsal;  behind  this  are  several  narrow  longitudinal 
stripes  of  bright  light  blue  edged  above  and  below  with  black.  Body 
ovoid,  compressed,  and  much  elevated.  Profile  very  steep.  Mouth 
small,  oblique ;  maxillary  scarcely  reaching  front  of  orbit;  outer  teeth 
rather  strong.  Eyes  rather  large.  Second  anal  spine  very  strong, 
longer  than  soft  rays;  pectoral  long,  reaching  anal.  Head  3J;  depth  2J. 
D.  XII,  17;  A.  Ill,  9.  South  Atlantic  coast  of  United  States  to  Lower 
California. 

(Sparus  riryinlcus  Linn.  Syst.  Nat. :  PrMipama  virginicum  Giintlier,  i,  288:  Anisotre' 
mm  virginicus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  106:  Anisotremua  iwniat us  GiUf 
Pi-oc.  Acad.  Nat.  Sci.  Phila.  18G1, 107.) 

§71.  P.  bilineatus  (C.  &,  V.)  J.  &  G. 

Body  rather  deep;  snout  obtuse,  shorter  than  eye,  which  is  one-third 
length  of  head;  mouth  narrow,  the  maxillary  reaching  front  of  eye; 
preopercle  serrulate,  the  teeth  at  the  angle  stronger;  dorsal  spines 
strong,  the  third  spine  longest,  half  length  of  head ;  second  anal  spine 
extremely  strong,  much  longer  than  dorsal  spines ;  vertical  fins  scaly 
half  their  height ;  caudal  emarginate.  Two  parallel  brown  bands  on 
each  side,  one  above  the  lateral  line,  the  other  from  the  eye  to  a  brown 
spot  at  the  root  of  the  caudal ;  adults  becoming  uniform  in  color;  fins 
bhickish.  Head  3§  (in  total,  with  caudal) ;  depth  2§.  D.  XII,  17 ;  A. 
Ill,  8;  scales  9-50-14.  {Gunther.)  Tropical  America,  on  both  coasts, 
north  to  San  Diego. 

(Pristipoma  bilincatum  and  melanopierum  Cnv.  &  Val.  v,  271,273;  Priatipoma  milan' 
optcrum  GUuther,  i,  287:  Pristlpoma  melanopierum  Steind.  Ichth.  Beitr.  viii,  5,  lb79.) 
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3§4.— DIABASIS  Desmarest. 
Red  Mouths. 

(Hcemulon  Cnvier.) 
(Desmarest,  Premiere  Decade  Icbth.  (1818):  type  Diahas i a  parr cb  Desm.) 

Body  oblong,  usually  more  or  less  elevated;  mouth  wide,  the  maxillary 
very  lopg,  reaching  usually  to  below  the  eye,  its  tip  extending  to  the 
posterior  end  of  the  preorbital ;  no  teeth  on  vomer  or  palatines ;  teeth 
of  the  jaws  conical,  the  outer  series  stronger,  curved ;  lips  and  inside  of 
the  mouth  commonly  bright  red  in  life;  soft  parts  of  the  vertical  fins 
completely  covered  with  scales ;  a  marked  angle  formed  at  the  junction 
of  the  spinous  and  soft  parts  of  the  dorsal ;  second  anal  spine  enlarged, 
generally  larger  and  longer  than  the  third;  caudal  forked.  Species 
very  numerous.    ((5:«/?a<rcc,  a  crossing;   the  allusion  not  evident.) 

*  Side«  of  the  hea^l  with  blue  stripes. 

§72.  D.  fc^*niosuS  (L.)  J.  &  0,— Black  Grunts. 

Brownish  above,  sides  lighter;  top  and  sides  of  head  with  very  many 
(12  or  more)  narrow  wavy  longitudinal  lines  of  dark  blue,  which  do  not 
extend  on  the  trunk ;  G  or  more  of  them  on  preorbital ;  fins  dusky,  with 
a  more  or  less  apparent  bluish  tint ;  a  red  blotch  at  angle  of  mouth,  ex- 
tending forward  on  lower  lip.  Body  oblong,  compressed  and  elevated, 
highest  at  origin  of  dorsal  fin ;  profile  very  convex  to  front  of  eye, 
where  the  long,  compressed  snout  forms  an  angle  with  it.  Eye  posterior 
and  high  up ;  2  in  snout,  4  in  head.  Mouth  large ;  maxillary  reaching 
front  of  orbit.  Snout  with  a  few  scattered  scales.  Second  anal  spine 
much  enlarged.  Head  2f ;  depth  2§.  D.  XII,  17 ;  A.  Ill,  9 ;  Lat.  1.  55. 
South  Atlantic  coast  of  the  United  States  and  southward. 

(Perca  formosa  Linn.  Syst.  Nat. :  Ilwmulon  formoaum  Giinther  i,  305:  Hctmulon  arcv^ 
atum  Cuv.  &  Val.  ix,  481:  Hwmulon  arouatum  Holbrook,  Ich.  S.  C.  1860,  124.) 


•• 


Sides  of  head  without  blue  stripes. 
a.  Body  not  striped. 

§73«  D«  clirysopteras  (Linn.)  J.  &  G. 

Light  brown  above ;  sides  brilliantly  silvery ;  mouth  red  posteriorly, 
white  in  front.  Body  with  general  form  of  preceding,  but  the  back  less 
elevated,  the  profile  being  nearly  straight.  Scales  of  the  pectoral  region 
not  larger  than  the  others.  Head  2^;  depth  23.  D.  XIII,  14;  A.  Ill, 
10;  Lat.  1.  about  55,    (IlolbrooJc,)   West  Indies,  north  to  South  Carolina. 

(Perca  chrysoptera  Linn.  Syst.  Nut. :  Hwmulon  chrysopterum  Giinther,  i,  313:  Hcemulon 
chry§opt€rum  Holbrook,  Icli.  S.  C.  1860,121.) 

aa.  Body  striped  or  banded. 
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874.  D.  fremebundus  (Goode  <&  Bean)  J.  &  G. 

Pale,  with  a  pair  of  bands  as  broad  as  the  pupil  extending  from  the 
snout,  where  they  unite,  following  the  dorsal  line  at  a  distance  about 
equal  to  their  own  width,  and  connecting  with  the  same  at  the  end  of 
the  base  of  the  second  dorsal,  where  they  reunite;  a  second  broad  pair 
of  bands  extending  from  the  snout  through  the  middle  of  the  eye,  in  a 
straight  line  below  the  lateral  line  to  the  base  of  the  caudal;  traces  on 
the  head  of  a  pair  of  narrower  bands  between  the  two  other  pairs ;  a 
single  stripe  on  the  mesial  line  of  the  body,  from  a  x^oint  in  advance  of 
the  eyes  to  the  region  of  the  dorsal ;  a  very  prominent  blotch  at  base  of 
caudal  fin ;  maxillary  extending  beyond  front  of  orbit ;  dorsal  fin  mod- 
erately notched,  the  fourth  spine  the  longest ;  second  anal  spine  very 
strong  and  longer  than  the  fourth  dorsal  spine,  also  longer  than  the 
third  anal  spine ;  scales  very  large,  irregularlj'^  arranged.  Head  3 ; 
depth  3.  D.  XI,  I,  15;  A.  Ill,  8;  L.  lat.  50;  L.  transv.  -^%.  (Ooode 
&  Bean.)    Clear  Water  Harbor,  Florida. 

{HanutloH  fremebundum  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  340,  lti79.) 
S75.  D.  trivittatus  (Bloch  &  Schn.)  J.  &,  Q.^  White  Grunt. 

Greenish  olive,  sides  with  about  4  distinct  brownish  or  yellowish 
longitudinal  streaks  running  up  on  sides  of  head ;  the  two  middle  ones 
broader  and  golden,  running  from  the  eye  and  muzzle  l>elow  the  latei*al 
line;  lips  and  mouth  brilliant  red;  dorsal  and  caudal  fins  gravish  brown. 
Body  rather  elongate,  fusiform,  compressed  and  but  little  elevated ;  snout 

« 

sharp;  mouth  moderate,  somewhat  oblique,  the  narrow  maxillary  reach- 
ing beyond  front  of  orbit;  eye  as  long  as  snout.;  second  and  third  amd 
spines  of  nearly  equal  length,  the  second  the  stronger.  Head  3J ;  depth 
3J.  D.  Xrri,  14 ;  A.  Ill,  8 ;  Lat.  1.  70.  South  Atlantic  coast  of  United 
States  and  southward;  well  distinguished  from  the  other  American 
species  by  its  slender  form. 

{Grammistcft  tririttntwi  Bloch  &  Schneider,  1801,  188:  Serranuft eapeuna'Liiiht.  Berl.Ah- 
handl.  18*20,  28^!i:  Hivmuhn  quadrilineatntn  Guuther,  i,  ;UG  :  ffwmyluat  eapettjva  Goode, 
Bull.  U.  S.  Nat.  Mus.  v,  53.) 

385.— LOBOTES  Cuvier. 

(Cuvier,  R^gne  Anim.  ed.  2,  ii,  1829:    type  Lohotes  erate  Cuvier  =  Hoiooe»<nw  suri- 
nnmetiftU  Bloch.) 

Body  oblong,  compressed  and  elevated,  covered  with  moderate-sized, 
weakly  ctenoid  scales;  profile  of  head  concave,  the  snout  prominent; 
mouth  moderate,  oblique,  with  thick  lips ;  upper  jaw  very  protractile, 
the  lower  the  longer;  jaws  with  narrow  bands  of  villiform  teeth,  in 
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front  of  which  is  a  row  of  larger  conical  teeth  directed  backward ;  no 
teeth  on  vomer  or  palatines;  preorbital  narrower  than  eye;  preopercle 
strongly  serrate.  Branchiostegals  6.  Dorsal  fin  continuous,  with  12 
spines  which  may  be  depressed  in  a  shallow  groove ;  soft  rays  of  dor- 
sal and  anal  fins  elevated;  anal  spines  graduated;  bases  of  soft  dorsal 
and  anal  thickened  and  scaly;  caudal  rounded.  Air-bladder  present. 
Pyloric  coeca  3;  vertebrae  13  +  11.  (Ao/Jorec,  lobed;  the  soft  parts  of 
dorsal,  anal,  and  caudal  said  to  resemble  one  threelobed  fin.) 

876.  Itm  siirinainensis  (Bloch)  Cnvier.^ Flasher. 

Blackish  above,  becoming  silvery-gray  on  the  sides;  often  blotched 
and  tinged  with  yellow;  fins  dusky  gray,  sometimes  with  yellow. 
Head  small.  Profile  from  dorsal  to  occiput  strongly  convex,  from  occi- 
put to  snout  concave;  maxillary  reaching  beyond  middle  of  orbit. 
Scales  around  eye  very  small,  those  on  opercle  large.  Eye  small, 
much  shorter  than  snout.  Pectorals  shorter  than  ventrals,  which  do 
not  reach  vent;  soft  dorsal  higher  than  the  spinous  portion.  Head  3; 
depth  2J.  D.  XH,  16;  A.  Ill,  II;  L.  lat.  47.  A  large  fish,  reaching  a 
length  of  from  2  to  3  feet,  and  found  in  all  warm  seas;  north  on  our 
coast  to  Cape  Cod. 

(TTolocentrus  surinamensift  Bloch  &  Schneider,  1801,  316:  Lohotes  auetornim  Giiuther, 
i,  338;  Holbrook,  Ich.  S.  C.  1860,  169.) 

386.— SPABIJS  Linnaeus. 
(PagelluSy  Chryaophrys  and  Pagrua  Cuvier;  Calamus  Swainson.) 
(Linnffius,  Syat.  Nat.:  type  Spams  auratus  Li.) 

Body  oblong  or  ovate,  compressed,  covered  with  moderate-sized 
scales.  Head  moderate.  Opercles  not  armed.  Cheeks  scaly.  Mouth 
rather  small,  terminal,  low.  Anterior  teeth  in  the  jaws  cardiform,  the 
outer  series  of  teeth  generally  enlarged,  sometimes  canine-like,  not  com- 
pressed. Both  jaws  with  two  or  more  series  of  rounded  molar  teeth, 
which  are  sometimes  irregularly  mixed  with  slender  teeth;  no  teeth  on 
vomer  or  jialatines.  Dorsal  rather  low,  the  spines,  11-13  in  number, 
depressible  in  a  groove;  anal  spines  moderate,  the  second  not  greatly 
developed.  Caudal  fin  forked.  Air  bladder  simple.  Gill-rakers  short. 
Branchiost43gals  6.  Intestinfil  canal  short.  Pyloric  coeca  few.  Carniv- 
orous fishes,  mostly  of  the  Atlantic,  (ffzdpoq^  Sparus^  the  ancient  name; 
from  oT.aipm^  to  Struggle.) 

a.  Anterior  teeth  not  canine-like.     (Pagellus*'  C.  &  V.) 


*  Cuvier  &,  Valenciennes,  Hist.  Nat.  Poiss.  vi,  169,  1830:  type  Sparus  erythrinus  L. 
{From pagelf  a  French  name  of  Sparua  erythrinus.) 
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877.  S.  milneri  (Goode  &  Bean)  J.  <&  G. 

Dull  silvery  with  brown  cross-bands.  Form  of  Diplodus  argyrops. 
Diameter  of  eye  equalling  length  of  opercle;  eye  about  4  in  head,  less 
than  IJ  in  snout.  Preorbital nearly  as  high  as  long,  with  the  edge  nearly 
straight.  Five  series  of  scales  between  the  preorbital  and  angle  of  pre- 
opercle.  Three  series  of  molars  in  the  upper  jaw,  two  in  the  lower; 
front  teeth  not  described.  Head  ^]  depth  2 J.  D.  XII,  12;  A.  Ill,  10; 
L.  lat.  48;  L.  transv.  -^4.    {Ooode  cfc  Bean,)    Charlotte  Harbor,  Fla. 

(Pagellus  milneri  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  134,  1879.) 

aa.  Anterior  teeth  canine-like. 

fc.  Molar  teeth  above  in  two  series.    {Pagrus*  Cuvier.) 

Hl%.  H.  paffrus  L. 

Silvery;  back  rose-colored.    Upper  profile  of  the  head  parabolic;  an 

obtuse  prominence  before  the  upper  anterior  angle  of  the  eye;  preor- 

• 

bital  a  third  higher  than  long,  with  an  incision  in  front.  No  procum- 
bent dorsal  spine.  Dorsal  spines  not  elongate;  second  anal  spine 
stronger  but  not  longer  than  the  third,  one-fourth  the  length  of  the 
head;  pectoral  elongate,  reaching  the  fourth  soft  ray  of  the  anal.  Eye 
IJ  in  iuterorbital  space;  1§  in  snout.  Head  3;  depth  2§.  D.  XII,  10; 
A.  Ill,  8;  scales  6-56-16.  Mediterranean  Sea  and  neighboring  waters; 
occasional  on  our  South  Atlantic  and  Gulf  coasts. 

(L.  Syst.  Nat.:  Sparu8  argenteua  Bloch  &  Schneider,  1801,  271:  Pagrus  vulgaris 
Giinther,  i,  466:  Pagras  argenteus  Goode  &  Bean,  Proc.  U.  8.  Nat.  Mus.  1879,  133.) 

8TIK  §•  cbrysops  lj,—Porgee. 

Color  nenrly  plain  dull  silvery;  axil  dusky;  ventrals  dark.  Back 
elevated;  head  large  and  heavy;  eye  large,  placed  high;  preorbital 
very  large,  its  diameter  half  greater  than  that  of  eye;  iuterorbital  area 
very  convex.  Six  strong  conical  teeth  in  front  of  upper  jaw,  and  8  in 
lower;  about  2  rows  of  molars,  the  inner  series  larger.  Five  rows  of 
scales  on  the  widest  part  of  the  cheek,  4  on  the  interopercle;  breast 
scales  large.  A  procumbent  spine  before  the  dorsal;  dorsal  spines 
rather  high;  second  and  third  anal  spines  about  equal;  caudal  forked; 
pectoral  long  and  falcate,  reaching  the  last  anal  spine;  venti-als  moder- 
ate. Head  3;  depth  2 J.  D.  XIII,  12;  A.  Ill,  11;  Lat.  1.  52.  South 
Atlantic  coast;  abundant;  long  overlooked  by  naturalists,  lately  re- 
discovered by  Mr.  K.  E.  Earll. 

(^Sparus  chryaopa  L.  Syst.  Nat.;  Goode  M88.) 

*  Cuvier,  R6gne  Anim.  ed.  2,  1817:  type  Spar  us  pagrus  L.  (ndypoSf  the  ancient 
name  of  the  typical  species.) 
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880.  S.  aculeatas  (C.  &  Y.)  Gill. 

Silvery;  reddish  on  the  sides,  with  golden  longitudinal  streaks;  dor- 
sal and  anal  fins  reddish,  ventrals  red.  Pectoral  elongate.  Limb  of 
preopercle  scaly.  Molar  teeth  small,  in  two*  series  in  the  upper  jaw. 
Body  rather  elongate.  A  procumbent  spine  before  the  dorsal.  D.  XII, 
12;  A.  Ill,  12.  {Cuvier  &  Valenciennes.)  Atlantic  coast  of  the  United 
States,  chiefly  southward ;  rare ;  a  doubtful  species,  perhaps  the  same 
as  the  preceding  or  the  next. 

{Chrymphrys  aculeata  Cuv.  &  Val.  vi,  137:  Chrysophrya  aculeatua  Gttuther,  i,  496.) 

3§7.— DIPLODUS  Bafinesque. 
(Sargiis  Cuvier,  1817;  preoccupied  in  Entomology.) 
(tRafinesque,  Indice  Ittiologia  Siciliana,  1810,  54 :  type  Sparu8  annularis  L.) 

Body  oblong  or  ovate,  more  or  less  compressed,  the  back  often  ele- 
vated. Mouth  rather  small,  terminal,  low.  Incisors  broad  or  narrow, 
truncate,  entire  or  more  or  less  ejnarginate,  sometimes  serrate  in  the 
young;  a  series  of  smaller  teeth  behind  them.  Molar  teeth  mostly  in  2 
or  3  rows.  No  teeth  on  vomer  or  palatines.  Scales  moderate.  Dorsal 
spines  mostly  12,  strong,  depressible  in  a  groove.  Procumbent  dorsal 
spine  present  or  absent ;  anal  spines  rather  strong.  Caudal  fin  forked. 
Gill- rakers  short  and  slender.  Branchiostegals  6.  Intestinal  canal  short. 
Pyloric  coeca  few.  CarDivorous  species ;  abundant  in  the  Atlantic,  many 
of  them  highly  valued  as  food.  (5«rAoo(;,  double ;  odob^j  tooth;  the  teeth 
of  two  sorts.) 

a,  InciiM)r  teetli  very  narrow,  entire.     (Stenotomust  GiU.) 

881.  D.  argyrops  (L.)  J.  &  G.—Scttp;  Scuppaug;  Porgee, 

Brownish,  Somewhat  silvery  below,  everywhere  with  bright  reflec- 
tions, but  without  distinct  markings  in  the  adult;  soft  parts  of  ver- 
tical fins  somewhat  mottled  with  dark;  young  faintly  barred;  axil 
dusky.  Body  ovate,  compressed,  the  back  elevated,  the  axis  of  the 
body  near  the  middle  of  its  depth.  Head  deep.  Eye  narrower  than 
the  preorbital.  Mouth  small,  terminal,  the  maxillary  extending  to 
opposite  the  posterior  nostrils.    Incisor  teeth  very  narrow,  almost  con- 

*In  three  series  according  to  C.  &  V.  The  original  type  is  now  lost,  but  a  memo- 
randum by  Aug.  Dum^ril,  preserved  in  the  Museum  at  Paris,  states  that  the  specimen 
"Was  a  ** Pagras*^  (with  two  rows  of  molars),  and  not  a  **  Chryeophrya^^  (with  three). 

t"  VI.  Gen.  Diplodus,  Una  sola  ala  dorsale  jirincipando  vicino  al  capo,  un  apendice 
squamosa  viciuo  ad  ogni  ala  toracina.  Osserv,  Contiene  il  Sparua  annularia  di  Linneo, 
ed  Sp,  variegatua  di  Lac^p<ide."    {Rafineaque.) 

tOill,  Canadian  Naturalist,  August,  1865:  type  Spaiiia  argyrapalt.  (drero^j  nar- 
row; Tono%,  cutting.) 
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ical ;  molars  in  two  rows  above.  Cbeeks  short  and  deep  with  4  rows 
of  scales.  A  procumbent  spine  in  front  of  the  dorsal.  Third  dorsal 
spine  elevated,  often  somewhat  filamentous.  Pectorals  moderate,  reach- 
ing front  of  anal,  ventrals  a  little  further ;  second  anal  spine  a  little  the 
longest.  Head  3^ ;  depth  2.  D.  XII,  12 ;  A.  Ill,  II.  Scales  8-49-16; 
L.  12  inches.    Cape  Cod  to  Florida ;  abundant ;  a  valuable  food-flsh. 

(Spams  argyropa  L.  Syst.  Nat. :  Pagru9  argyrops  Cnv.  &  Val.  vi,  164 :  Pagrus  argyr^ 
ops  Hoi  brook,  Ich.  S.  Car.  174  :  Pagrus  argyrops  Giinthcr,  i,  472:  Sargus  ambassis  GiiH" 
ther,  i,  449 :  Stenotomus  argyrops  Gill,  aud  of  most  late  Americau  writerb.) 

aa.  Incisor  teeth  broad. 

h.  Incisor  te«tb  emarginate ;  procumbent  dorsal  spine  present.    {Lagodon  *  Hoi- 
brook.) 

8§3.  D.  rhomboides  (L.)  J.  <&  G,— Pin-fish;  Bream, 

Brownish,  white  below ;  sides  of  head  and  body  with  horizont^al  stripes 
of  light  blue  and  golden ;  6  or  7  very  faint  darker  vertical  bands, 
disappearing  with  age;  vertical  fins  yellowish,  with  bluish  stripes;  a 
djirk  axillary  spot.  Body  ovate,  elliptical,  compressed,  and  somewhat 
elevated,  the  axis  of  the  body  near  the  middle  of  its  depth ;  snout  about 
in  the  axis.  Head  rather  sharp.  Mouth  small,  the  upper  jaw  more 
freely  protractile  than  usual.  Molars  in  two  series ;  anterior  incisors 
each  deeply  notched.  Cheeks  with  5  or  C  rows  of  scales ;  scales  on 
breast  little  reduced  in  size.  A  procumbent  spine  before  the  dorsal  fin ; 
dorsal  spines  high,  much  higher  than  the  soft  rays,  the  fourth  highest; 
second  anal  spine  little  larger  or  longer  than  the  third ;  pectorals  as 
long  as  head ;  ventrals  moderate.  Head  3J ;  depth  2^.  D.  XII,  11 ; 
A.  Ill,  II ;  scales  8-66-18.  L.  1-  inches.  New  Jersey  to  Texas ;  abun- 
dant southward. 

(Sparus  rhomboides  Linn.  Syst.  Nat.:  Sargiis  rhomboides  Cnv.  &  Val.  vi,  (»8:  Sargus 
rhatnboides  Giinther,  i,  447:  Lagodon  rhamboides  Holbrook,  Ich.  S.  Car.  18(i0,  59.) 

aa.  Incisors  entire  in  the  adnlt;  emarginate  or  serrate  in  the  yonng. 
b.  A  procumbent  spine  bi-fore  the  dorsal  fin.     {Archosargus\  Gill.) 

§88.  D.  probatocepbalas  (Walb.)  J.  &  Q,—Sheepshead, 

Grayish,  with  about  8  vertical  black  bands,  which  are  about  as 
broad  as  the  interspaces;  dorsal  dusky;  ventral  and  anal  black; 
base  of  pectoral  dusky.  Body  robust,  becoming  very  deep  with  age, 
the  back  compressed  and  elevated;  axis  of  the  body  below  the  middle 
of  the  depth;  snout  entirely  below  axis  of  body;  profile  very  steep; 


•Holbrook,  Ich.  S.  Car.  ed.  i,  56,  1859:  type  Sparus  rhomboides  h.  (XayooS,  hare; 
(m)6(m>Vj  tooth.) 

tOill,  Canadian  Naturalist,  Angnst,  1865:  type  Sparus  probatocephalus  Walb. 
{dfjxovj  ruler;  6dpyo?j  Sargus,  from  its  preominonce  in  size  and  value.) 
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preorbital  broad.  Mouth  low,  hoiizontal;  incisors  broad,  serrated  in 
the  young,  then  becoming  emarginate  and  finally  entire.  Cheeks  with 
6  rows  of  scales;  scales  on  breast  very  small,  crowded.  Dorsal  spines 
ver^'^  strong,  higher  than  the  soft  rays,  the  last  considerably  shortened, 
so  that  the  outline  of  the  fin  is  emarginate ;  second  anal  spine  very 
strong,  nearly  as  long  as  the  snout  and  eye ;  pectoral  very  long,  reach- 
ing past  the  front  of  the  anal;  ventrals  reaching  vent.  Head  3J;  depth 
Ig.  D.  XII,  12;  A.  Ill,  10;  scales  7-45-16.  L.  30  inches.  Cape  Cod 
to  Texas ;  abundant ;  the  largest  member  of  the  genus,  and  one  of  our 
most  valued  food-fishes. 

(Spams  prohatocephalu8  Walbaum,  Artedi,  Pise.  1792,  295:  Sargus  oris  MitchiH, 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  392,  1814:  Sargus  ovis  Cuv.  &  Val.  vi,  5i^:  Sargus  ovis 
Holbrook,  Ich.  S.  Car.  1860,  .54 ;  Giinther,  i,  447 :  Archosargus  probaiooephalus  Gill,  and 
of  most  late  American  writers. ) 

hb.  No  procumbent  spine  before  the  dorsal  fin.    (Diplodus,) 

881.  D.  holbrookl  (Bean)  J.  &.  G.^Bream. 

Dull  silvery,  without  cross-bands ;  dorsal,  caudal,  anal,  ventrals, 
axil,  and  edge  of  opercle  dusky;  a  black  blotch  on  caudal  peduncle 
above.  Body  ovate,  not  elevated,  compressed,  the  axis  of  the  body 
below  the  middle  of  it^  depth.  Eight  incisors  in  each  jaw;  three  rows 
of  molars  above,  two  below.  Pectoral  3  in  length  ;  second  anal  spine 
longest  Head  3|;  depth  2 J.  D.  XII,  14;  A.  Ill,  13;  scales  8-61-16. 
L.  12  inches.  Charleston,  S.  C.  (Bean.)  (Possibly  the  adult  form  of 
the  next.) 

(Sargtis  holhrooki  Bean,  Forest  and  Stream,  June  13,  1878,  and  in  Proc.  U.  S.  Nat. 
Mus.  1878,  11)8. ) 

885.  D.  caildiiiiacula  (Poey)  J.  &  G,— Spot-tailed  Pin-fish. 

Silvery,  with  bright  reflections;  about  8  very  narrow  dark  vertical 
bands;  a  very  distinct  black  bar  on  back  and  sides  of  caudal  peduncle; 
shining  streaks  and  dark  punctulations  along  the  rows  of  scales ;  ven- 
trals and  anal  mottled  with  dusky;  edge  of  opercle  dusky;  axil  dark. 
Body  ovate,  compressed,  very  deep.  Dorsal  and  ventral  outlines  both 
strongly  arched,  the  axis  of  the  body  at  about  the  middle  of  the  depth, 
the  back  steeply  elevated  behind  the  nape.  Maxillary  not  reaching 
the  eye,  which  is  3  in  head.  Caudal  peduncle  short  and  slender,  about 
as  deep  as  long.  Cheeks  with  3  rows  of  scales;  intefopercle  broad, 
with  3  distinct  rows  of  scales;  scales  on  breast  not  much  reduced.. 
Mouth  very  small,  terminal.  Incisors  broad,  entire.  Spines  moderate, 
those  of  the  dorsal  higher  than  the  soft  rays;  second  anal  spine  longest; 
I)ectoral8  long,  reaching  to  anal;  ventrals  reaching  to  vent.    Head  3^) 
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depth  2.    D.  XII,  14;  A.  Ill,  13;  scales  6-63-14.    L.  5  inches.    North 
Carolina  to  Cuba;  abundant  at  Beaufort,  N.  C. 

(Sargu8  caitdimaaila  Poey,  Memorias,  ii,  198,  1858:  Sargus  holh'ooki  Jordan  &  Gil- 
bert, Proc.  U.  ft.  Nat.  Mus.  1878,  379 ;  not  of  Bean.) 

288.— OIRELLA  Gray. 

(Camarina  Ayres.) 
(Gray,  lUustr.  Ind.  Zool.  1838:  type  Girella punctata  Gray.) 

Body  oblong-ovate,  compressed,  covered  with  rather  large  scales. 
Mouth  small,  with  a  series  of  flat,  tricuspid,  movable  incisors,  behind 
which  is  a  broad  band  of  similar  smaller  ones;  no  molar  teeth;  no 
teeth  on  vomer  or  tongue.  Cheeks  with  very  small  scales;  opercles 
and  top  of  head  chiefly  naked.  Dorsal  fin  rather  low,  with  about  14 
spines,  on  the  bases  of  which  the  scales  extend,  forming  an  imperfect 
sheath;  no  groove  at  base  of  dorsal;  no  procumbent  dorsal  spine;  anal 
spines  small,  graduated ;  caudal  lunate.  Air-bladder  divided  into  two 
posterior  horns.  Pyloric  coeca  numerous;  intestinal  canal  elongate; 
peritoneum  black.  Herbivorous.  Pacific  Ocean.  (A  latinization  of  the 
French  ^'Grir€ll€^^=Julw.) 

886.  G.  uigrricans  (Ayres)  G'llL— Blue-fish. 

Dusky  green,  paler  below;  young  with  a  large  yellowish  spot  on 
each  side  of  the  dorsal  fin.  Body  oval,  compressed,  with  very  deep 
caudal  peduncle;  snout  thick,  its  profile  evenly  rounded;  m.outh 
small,  subinferior,  low,  nearly  horizontal;  maxillary  reaching  nearly  to 
front  of  orbit;  a  minute  pat^*h  of  palatine  teeth;  preopercle  minutely 
serrulate  at  its  angle ;  preorbital  as  broad  as  eye.  Gill-rakers  numerous, 
rather  long.  Scales  firm,  weakly  ctenoid,  those  on  thorax  and  front  of 
back  smaller.  Dorsal  spines  lower  than  the  soft  rays;  anal  higher  than 
soft  dorsal,  similar  to  it;  caudal  emarginate;  pectorals  short  and  broad, 
not  reaching  vent;  ventrals  short.  Head  4;  depth  2 J.  D.  XIV,  14;  A. 
Ill,  12;  Lat.  1.  50.  L.  12  inches.  Coast  of  California,  from  Monterey 
southward,  abundant  in  rocky  places,  feeding  on  sea-weed. 

(Camarina  nigricans  Ayres,  Proc.  Cal.  Aca4.  Nat.  Sci.  1860,  81:  Girella  doraomacnla 
Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18G2,  244.) 

289.— PIinELEPTERUS  Lac^p6de. 
(Lac<^p^de,  Hist.  Nat.  Poiss.  iv,  429,  1602:  type  Pimelepterus  hoeciy  Lac^p^de.) 

Body  regularly  ovate,  moderately  compressed;  head  short,  with 
blunt  snout;  eye  large;  moutb  small,  horizontal;  maxillary  barely 
reaching  front  of  eye;  both  jaws  with  a  single  series  of  rather  narrow 
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obtusely  lanceolate  incisors,  implanted  with  compressed  usually  conspic- 
uops  roots  posteriorly ;  behind  these  a  narrow  band  of  villiform  teeth :  fine 
teeth  on  vomer,  palatines,  and  tongue.  Brauchiostegals  7 ;  gill-rakers 
long.  Preopercle  obsoletely  serrate;  preorbital  narrow,  covering  but 
little  of  the  maxillary.  Sqnaraation  very  complete,  the  space  between 
and  about  the  eyes  being  the  only  naked  part ;  scales  smallish,  thick, 
ctenoid,  60-70  in  the  lateral  line,  which  is  continuous;  similar  scales 
entirely  covering  the  soft  parts  of  the  vertical  fins,  and  extending  up 
on  the  paired  fins.  Dorsal  fin  low,  with  about  IJ  spines,  which  are  depres* 
Bible  in  a  groove  of  scales;  the  fin  continuous,  but  the  last  spines 
low,  so  that  a  depression  occurs  between  the  two  parts  of  the  fin ;  the 
bases  of  the  spinous  and  soft  parts  about  equal;  anal  similar  to  soft 
dorsal,  with  3  spines;  caudal  fin  forked;  pectoral  fins  small ;  ventrals 
well  behind  them.  Intestinal  canal  long.  Pyloric  coeca  usually  very 
numerous.  Species  numerous,  in  all  warm  seas.  Herbivorous.  {ntniX^^^ 
fat;  nrepov^  fin.) 

a.  Soft  dorsal  and  anal  not  elevated,  the  latter  rather  short.    {Pimelt^terus.) 

§§7.  P.  boscl  Lac. 

Dusky,  with  series  of  light  stripes,  about  25  in  number,  following  the 
rows  of  scales ;  the  middle  part  of  each  scale  pale,  the  edge  dusky ; 
the  stripes  along  middle  of  body  much  broader  than  the  others,  the 
scales  along  the  back  and  belly  being  much  smaller ;  a  silvery  streak 
along  the  preorbital.  Body  ovate,  somewhat  compressed.  Longest  dor^ 
sal  spine  one-fifth  the  height  of  the  body,  rather  higher  than  the  soft 
dorsal  and  nearly  equal  to  the  longest  ray  of  the  anal.  Horizontal  pro- 
cess of  the  teeth  not  much  longer  than  ttie  vertical.  Interorbital  space 
2}  in  head ;  top  and  sides  of  head  finely  scaled ;  interorbital  region 
gibbons,  below  which  point  the  snout  is  truncate ;  preopercle  weakly 
fiermlate ;  gill-rakers  long.  Soft  dorsal  and  anal  very  low ;  median  dorsal 
spines  highest;  second  anal  spine  highest;  caudal  well  forked^^the  lower 
lobe  longest.  Head  4^;  depth  2^.  D.  XII,  12;  A.  HI,  11;;  scales  10* 
06-20;  vertebrsBO  +  16.  Massachusetts  to  Panama;  common  southwards 

(f  Peroa  aectatrix  L.  Syst.  Nat. :  Pimelepterud  hosci  Lac^p^de,  Hist.  Nat.  Poiss.  iv,  429, 
1602:  P.  hoBd  Cav.  <&  Val.  yii,  258:  P.  hosci  Giinther,  i,  497 :  rimtk^lerus  ^(fitvojineatiu^ 
Poey,  Eepert.  i,  319;  Poey,  Synopsis  Pise.  Cabens.  ^,  1868.) 

BuD.  Nat.  Mus.  No.  16 36 
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^OO.—SCORPIS  Cavier  &  Valenciennes. 


(Cavier  &  Valcncieunefl,  Hist.  Nat.  Poiss.  viii,  503, 1831 :  type  SoorpUgeorgianuB  Cav.  Sc 
Val.) 

Body  ovate  or  snborbicular,  covei-ed  with  small,  firm,  ctenoid  scales^ 
which  also  cover  the  membranes  of  the  soft  parts  of  the  vertical  fins^ 
mouth  small,  terminal,  horizontal ;  the  maxillary  narrow,  slipping  under 
the  edge  of  the  rather  narrow  preorbital;  sides,  top  of  head  and 
jaws  closely  scaled ;  preopercle  entire  or  minutely  crennlate ;  jaws  with 
broad  bands  of  slender  teeth;  those  in  the  outer  series  incisor-like,* 
compressed,  narrow  and  lanceolate  in  form,  the  outer  surface  transversely 
convex,  the  iimer  concave ;  the  other  teeth  of  the  jaws  are  similar,  but 
grow  progressively  smaller  backward  toward  the  inside  of  the  mouth; 
incisors  without  conspicuous  roots  behind ;  all  the  teeth  are  somewhat 
movable,  as  in  Oirella;  no  molar  teeth;  vomer,  palatines,  and  tongue 
with  patches  of  minuie  villiform  t4^.eth ;  gill-rakers  slender,  rather  long; 
dorsal  spines  low,  in  a  slight  groove,  about  10  in  number ;  soft  part  of  the 
fin  elongate,  much  longer  than  the  spinous  part,  sometimes  falcate; 
anal  spines  small,  graxluated,  the  soft  rays  numerous ;  caudal  lunate ; 
scalers  thinnish,  adherent,  with  smaller  ones  intermixed ;  pyloric  codca 
extremely  numerous ;  air-bladder  small ;  branchiostegals  7.  Warm  seas. 
(ffxopTZK;^  name  of  some  sea-fish;  from  axopmo^^  scorpion.) 

a.  Body  ovate;  fius  not  falcate.     {Codstoboma  Kaap  t) 

888.  8.  californiensis  Steindachuer. — Medialuna, 

Blackish  above,  tinged  with  bluish ;  steel-blue  or  grayish  below,  some* 
what  mottled  ;  sides  with  faint  oblique  vertical  lines  of  spots;  fins  black- 
ish. Body  elliptic-ovate,  its  outlines  regular;  head  bluntish,  rounded,^ 
strongly  convex ;  maxillary  not  reaching  front  of  eye ;  eye  small,  IJ  in 
snout,  5  in  head ;  middle  spines  of  dorsal  highest,  their  height  scarcely^ 
greater  than  the  diameter  of  the  eye ;  soft  dorsal  low,  not  elevated  in 
iront,  little  higher  than  the  spines ;  anal  low ;  caudal  lunate,  the  upper 
lobe  slightly  longer;  pectorals  short  and  narrow;  ventrals  rather  small. 
Bead  3§;  depth  2J.  D.  IX,  I,  22;  A.  Ill,  19;  scales  9-^8-19.  L.  12 
InetieflL  Coast  of  California,  from  Point  Cohcepcion  southward  $  a  hand- 
some ftsU,  of  considerable  value  as  food. 

(Stetndftchner,  Iclithyol.  BLutriigo,  iii,  19,  1875.) 

*In  Sc^rpU  georgianuSf  the  type  of  the  genus,  the  enter  teeth  are  Raid  to  be  conic 
This  is  prohablfr  eorroneous,  otherwise  our  species  does  not  belong  to  the  genns. 
tICaup;  Blocker^  SjjBteuia  Percamm  ii,  11,  1875:  type  Scorpie  aguipinni$  Rich. 


89.  apooonid^ apogon.  663 

Family  LXXXIX.— APOGONID^. 

Body  oblong,  elevated,  covered  with  usually  large,  loose,  deciduous 
scales,  which  are  striated  and  ctenoid  or  sometimes  cycloid;  cheeks 
scaly;  lateral  line  continuous;  cleft  of  mouth  wide,  obliqucf;  villi- 
form  teeth  on  jaws  and  vomer;  canines  sometimes  present;'  preopercle 
commonly  with  a  double  ridge,  its  edge  entire  or  slightly  serrated; 
lower  pharyngeals  separate,  with  sharp  teeth ;  pseudobranchise  present ; 
branchiostegals  6  or  7.  Dorsal  fins  well  separated,  the  first  with  6  or  7 
rather  strong  spines ;  anal  fin  short,  usually  with  2  spines ;  ventral  fins 
thoracic,  I,  5.  Fishes  mostly  of  the  Eastern  seas,  some  of  them  in  fresh 
waters.    Genera  about  10;  species  about  120. 

{Perddce  part:  groap  Apogonina  Gtinther,  i,  22i^250.) 

a.  Branchiostegals  7 ;  no  canines ;  no  recnmbent  dorsal  spine ;  palatine  teeth  present ; 
anal  spines  2.    {ApogonincB,) 
h»  Lateral  line  commoncing  at  the  head ;  preopercle  with  a  donble  ridge ;  teeth  on 
the  palatines Apooon,  291. 

29t.— APOGOIV  Lac^pMe. 

King  of  the  Mullets. 

{Amia  Grouow,  not  of  Linneeus.) 

(Lac^pMe,  Hist.  Nat.  Poiss.  iii,  411, 1602 :  type  Apogan  ruber  Lac.  =  Mullus  imberbis  L.  =3 
Apogon  rex-mullorum  C.  &  V.) 

Body  oblong,  compressed,  covered  with  very  large  ctenoid  scales. 
Lateral  line  continuous.  Head  large;  mouth  wide,  oblique,  the  max- 
illary extending  to  below  the  middle  of  the  large  eye;  villiform  teeth 
on  jaws,  vomer,  and  palatines ;  no  canine  teeth ;  preopercle  with  a 
double  ridge,  entire  or  somewhat  serrate;  oi)ercle  with  a  spine  behind. 
Gill-rakers  rather  long.  Dorsal  spines  6  or  7,  strong ;  second  dorsal 
remote,  short;  anal  with  2  spines,  the  second  much  the  longer,  the 
soft  part  similar  to  the  soft  dorsal ;  pectorals  and  ventrals  moderate, 
(arctf/'ofy,  without  beard ;  thus  distinguished  from  the  bearded  mullet, 
Mullus.) 

a.  Edges  of  preopercle  sermlate ;  scales  very  large.    (Apogon,) 

889*  A.  americanns  Castelnan. 

Violaceous,  scales  all  with  dark  points ;  a  dark  spot  on  opercle.  Body 
comparatively  elongate,  little  elevated ;  jaws  equal ;  muzzle  short ;  eye 
large,  3^  in  head ;  preopercle  vmf  finely  denticulated.  Second  dorsal 
spine fitoil test,  as  high  as  the  third;  pectordlg  nearly  reaching  anal. 
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Depth  3  in  total.     Head  3J.     D.  YI-I,  9 ;  A.  n,  8 ;  scales  3-25-9. 
( VaUlant  &  Bocourt.)    West  Indies ;  accidental  at  Newport. 

(Castelnaa,  Anim.  Nouv.  Rares  Am€r.  du  Sud,  Poiss.  3;  Yaillant  &  Bocourt,  Miss.  Sd. 
au  Mex.  41 :  Apogonichthys  amerioanus  GUnther,  i,  247.) 

aa.  Edge  of  preopercle  entire ;  scales  comparatively  small.    (^GlosBamia*  Gill.) 

890.  A«  pandionis  Goode  &,  Bean. 

Color  nearly  plain  reddish,  the  body  and  tins  everywhere  speckled 
with  fine  dots.  Body  oblong,  not  elevated  nor  greatly  compressed. 
Eye  very  large,  forming  nearly  half  the  length  of  the  side  of  the  head, 
much  greater  than  the  interorbital  space ;  maxillary  extending  to  oppo- 
site pupil ;  preopercle  entire.  Gill-rakers  very  long  and  slender.  Mouth 
oblique,  but  not  nearly  vertical,  the  lower  jaw  projecting.  Fins  low; 
caudal  well  forked.  Head  4 ;  depth  4.  D.  VII-I,  9 ;  A.  II,  9 ;  scales 
small,  cycloid,  3-45-8.    Deep  water,  off'  Chesapeake  Bay. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1881, 160.) 

Family  XC.-MULLIDJE. 

{The  Surmullets.) 

Body  elongate,  slightly  compressed,  covered  with  large  ctenoid  sieales; 
lateral  line  continuous ;  large  scales  on  the  head ;  ui)pcr  profile  of  the 
head  more  or  less  ])arabolic.  Mouth  small ;  teeth  present  in  one  jHw  at 
least,  and  sometimes  in  both,  or  on  the  vomer  or  palatines.  Premaxil- 
laries  protractile;  maxillaries  without  supplemental  bone,  partly  hidden 
by  the  broad  preorbital.  Eye  moderate,  placed  high ;  bitinchiostegals 
4;  2  long  barbels  at  the  throat,  attached  just  behind  the  symphysis 
of  the  lower  jaw.  Dorsal  fins  2,  remote  fix)m  each  other,  the  first  of  sev- 
eral high  spines,  which  are  depressible  in  a  groove ;  anal  similar  to  the 
soft  dorsal,  with  1  or  2  small  spines ;  venti  als  thoracic,  I,  5.  Genera  S ; 
species  35,  in  all  tropical  seas,  some  species  straying  northward. 

(MullidcB  Gtinther,  i^  397-411. ) 

*  Teeth  in  lower  jaw,  and  on  vomer  and  palatines ;  none  in  the  upper  jaw.MuLLUS,  292. 

*  *  Teeth  in  both  jaws ;  none  on  vomer  or  palatines Upenbus,  293. 

299«— MUIiLUS  Linnaeus. 

Surmullets. 

(Linnsens,  Syst.  Naturae:  type  Mullus  harhatus  L.) 

Teeth  in  the  lower  jaw  and  on  the  vomer  and  palatines;  none  in  the 
upper  jaw;  dorsal  spines  7;  anal  spines  very  small.    Otherwise  as  in 

*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  82 :  type  Apogan  aprion  Rich.  {y?Xjaaaf 
tongue;  a^ia,  AnUa,  a  name  applied  by  Gronow  to  Apogan.) 
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Upeneus,  tlie  bead  rather  shorter.  One  species  known.  (Latin,  mullusj 
the  ancient  name  of  Mullus  harbatuSj  from  ixoXXoq^  lip ;  hence  '^  mallet,'' 
a  fish  with  thick  lips.) 

891.  in.  barbatns  L.~-5urmtt?/€f. 

lied,  with  three  yellow  longitudinal  stripes.  Body  oblong,  moderately 
compressed ;  snout  blunt,  its  profile  very  obliquely  decurved ;  mouth 
horizontal,  small;  maxillary  scarcely  reaching  front  of  orbit;  diam- 
ter  of  eyes  about  equalling  the  slightly  concave  interorbital  space. 
Head  3i ;  depth  ^.  D.  VII-I,  9 ;  A.  II,  6 ;  Lat.  1.  36,  its  mucous  tubes 
branching  into  a  network  on  each  scale.  European ;  this  or  some  simi- 
lar species  said  to  have  been  once  taken  at  New  York  {QUI).  One  of 
the  choicest  food-fishes  of  the  Mediterranean. 

(LinD.  Syst.  Nat. :  Mullus  harhatus  and  surmuletus  GUnther,  i,  401 :  MulluSf  sp.  iuco^. 
Gill,  Kept.  U.  S.  Fish  Com.  1872-:},  804.) 

298.— UPENirrS  Cuvier. 
Ooat  Fishes. 

(Cuvier,  Rb^e  Anim.  ed.  2,  ii,  1829:  type  Mullus  harherinus  Lac.) 

Body  oblong,  compressed ;  mouth  moderate,  nearly  horizontal,  low, 
the  jaws  subequal;  eye  large,  high,  posterior;  opercle  short,  deep,  with 
a  posterior  spine;  jaws  with  rather  strong  teeth,  in  one  series,  or  in  a 
narrow  band;  no  teeth  on  vomer  or  palatines;  lips  well  developed; 
barbels  nearly  as  long  as  head ;  scales  very  large,  somewhat  ctenoid ; 
lateral  line  continuous,  its  tubes  ramifying  on  each  scale;  head  covered 
with  large  scales;  first  dorsal  with  about  7  spines;  anal  with  2,  the  first 
very  short;  caudal  fin  forked.  Species  numerous  in  the  tropical  seas. 
(An  old  name  of  some  fish ;  from  uKijvr^j  upper  lip.) 

a.  Teeth  in  the  upper  jaw  in  more  than  one  series.    (Pscudupeneus*  Bleciker.) 

892.  JJ*  macnlatus  (Bloch)  Cuv.  &  YBl.—Gwit Fish, 

Red;  side^of  head  with  bluish  longitudinal  lines;  three  black  blotches 
along  the  lateral  line;  each  scale  with  a  blue  spot  at  its  base;  body 
oblong,  moderately  compressed,  tapering  backwards  from  occiput;  ven- 
tral outline  nearly  straight ;  snout  long  and  rather  sharp ;  mouth  ter- 
minal, small ;  maxillary  not  reaching  orbit ;  eyes  situated  backwards  and 
high  up;  head  3J;  depth  4.  D.  VII-I,  8;  A.  II,  C;  Lat.  1.  30,  high  up 
and  following  the  curve  of  the  back.  V.  10  + 14.  West  Indies ;  occa- 
sional on  our  coast. 

(Mullus  maculatus  Bloch, Ichthyol,  1797,  taf.  348;  Giinther,  i,  408;  Mullhypeneus  m^tcu- 
latus  Poey,  Synopsis,  1?3G8,  307 :  Hypeneus  maculatus  Goode,  Bull.  U.  8.  Nat.  Mus.  v,  49.) 

* Pseudupcneus  Bleekcr,  Poiss.  C6te  Guin<5e,  1862,  56:  type  Upeneus  praycnsis  Cuv.  &, 
YaU    {^evdoi,  false;  Upeneus)=Mullhypeneu8  Poey,  1868. 
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Family  XCI.— SCI-^NID^. 

(The  Croakers.) 

Body  compressed,  more  or  less  elongate,  covered  with  rather  thin, 
ctenoid  scales.  Lateral  line  continuous,  extending  on  the  caudal  fin. 
Head  prominent,  covered  with  scales.  Bones  of  the  skull  cavernous, 
the  muciferous  system  highly  developed,  the  surface  of  the  skull,  when 
the  flesh  is  removed,  very  uneven.  Chin  usually  with  pores,  sometimes 
with  barbels.  Mouth  small  or  large,  the  teeth  in  one  or  more  series,  the 
outer  of  which  are  sometimes  enlarged ;  canines  often  present.  No  in- 
cisor nor  molar  teeth ;  no  teeth  on  -^'omer,  palatines,  pterygoids,  nor 
tongue.  Maxillary  without  supplemental  bone,  slipping  under  the  free 
edge  of  the  preorbital.  Premaxillaries  protractile,  but  not  very  freely 
movable.  Nostrils  double.  Pseudobranchiae  usually  large,  present  in 
all  our  genera.  Gills  4,  a  slit  behind  the  fourth.  Gill-rakers  present. 
Branchiostegals  7.  Gill-membranes  separate,  free  from  the  isthmus. 
Lower  pharyngeals  separate  or  united.  Preoi)ercle  serrate  or  not. 
Opercle  usually  ending  in  two  flat  points.  Dorsal  fin  deeply  notched, 
or  divided  into  two  fins,  the  soft  dorsal  being  the  longer,  the  spines 
depressible  into  a  more  or  less  perfect  groove.  Anal  fin  with  1  or 
2  spines.  Ventral  fins  thoracic,  I,  o.  Pectoral  fins  normal.  Caudal 
fin  usually  not  forked.  Ear-bones  very  large.  Pyloric  cceca  usually 
rather  few.  Air-bladder  usually  large  and  complicated  (want  ing  in  Men- 
ticirrtis).  Most  of  the  species  make  a  peculiar  noise,  called  variously 
croaking,  grunting,  drumming,  and  snoring.  This  sound  is  supposed 
to  be  caused  by  forcing  the  air  from  the  air-bladder  into  one  of  the  lat- 
eral boms.  Carnivorous.  An  impo*^tant  family  of  about  25  genera  and 
125  species,  found  in  all  warm  seas,  one  species  being  confined  to  fresh 
waters.  Many  of  them  reach  a  large  size,  and  nearly  all  are  valued  for 
food. 

iSciwnida  GUnther,  ii,  265-318.) 

*  Dorsals  contigaous,  the  second  dorsal  much  larger  than  the  anal. 

t  Vertebrae  aboat  10  -f-14.     {Scice^nince.) 
X  Lower  jaw  included. 

$  Lower  pharyngeals  fully  united,  with  paved  teeth ;  second  anal  spine  very  large, 
a.  Lower  jaw  without  barbels.    ( t>esh- water  species). Haploidonotus,  2iM. 
aa.  Lower  jaw  with  several  small  barbels.    (Marine  species).  PoooN  I  as,  295. 
($  Lower  pharyngeal  bones  distinct. 

h.  Lower  jaw  without  barbels ;  anal  spines  2. 
c.  Teeth  well  developed,  i>er8istent  in  both  jaws Sci^na,  296. 
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eo.  Teeth  feeble,  permanent  in  upper  jaw  only;  anal  spines  small. 

L108TOMU8,  297. 
bb.  Lower  jaw  with  several  minate  barbels. 

d,  Preox)ercle  with  its  membranaceous  margin  crenulate. 

Gentonemus,  298. 

dd.  Preopercle  with  its  bbny  margin  serrate Micbopooon,  299. 

bbb.  Lower  jaw  with  a  single  thic]dsh  barbeL 

e.  Air-bladder  present ;  anal  spines  2 IJAfBRiNA,  300. 

ee.  Air-bladder  none ;  anal  spine  single Menticibrcs,  301. 

it  Lower  jaw  projecting  beyond  upper. 

/.  Snout  short,  blunt;  no  canines;  anal  fin  Terysmal ;  soft  part  of 

dorsal  much  longer  than  spinous  part Larimus,  302. 

ft.  VertebrjD  about  14  -f- 10 ;  body  elongate ;  lower  jaw  projecting.    ( Otolith inoB.) 

h.  Canine  teeth  none Atractoscion,  303. 

hk.  Canines  two  (or  one)  in  upper  jaw  only Cynoscion,  304. 

**  Dorsals  remote;  the  second  about  as  large  as  the  anal.   (iBopisthina,) 

i.  Lower  jaw    projecting;   anal  spines  feeble;   teeth  small, 
sharp,  in  narrow  bands SEBiPnus,  305. 

294.— HAPLOIDONOTUS  Eafinesque. 

Freshwater  Drums. 

{Amblodon  Rafinesque. ) 
(AplodinoiuB  Rafinesque,  Joum.  de^ys.  1819, 418:  type  Ap1odinotu9  grunniena  Raf.) 

Body  oblong,  the  snout  blunt,  the  back  elevated  and  compressed. 
Mouth  rather  sraall,  low,  horizontal,  the  lower  jaw  included.  Teeth 
in  villiform  bands,  the  outer  scarcely  enlarged.  No  barbels.  Pseudo- 
branchise  rather  small ;  gill-rakers  short  and  blunt.  Lower  pharyn- 
geals ver}"  large,  fully  united,  with  coarse,  blunt,  paved  teeth.  Preop- 
ercle  slightly  serrate.  Dorsal  spines  strong  and  high,  with  a  close  fit- 
ting scaly  sheath  at  base,  the  two  dorsals  somewhat  connected.  Second 
anal  spine  very  strong.  Caudal  double-truncate.  Fresh  waters  of  the 
United  States.  (cirrAoeT,  a  cloak;  vcDro^,  back;  according  to  Gill,  from 
the  scaly  base  of  the  dorsal  fin.) 

898«  H«  g^mnniens  Raf. — Slveepshead;   Thunder-pHmper ;   Drum;    White  Pereh; 
Croaker, 

Grayish  silvery,  dusky  above,  sometimes  quite  dark,  the  back  some- 
times with  oblique  dusky  streaks  along  the  rows  of  scales.  Scales  rather 
thin,  adherent,  smaller  on  the  back  and  belly.  Second  anal  spine  more 
than  half  the  length  of  the  head.  Snout  very  blunt,  overlapping  the 
mouth.  Eye  large.  Head  3^  5  depth  nearly  3.  D.  IX-I,  30  5  A.  II,  7; 
Lat.  1.  55.    Great  Lakes  to  Texas,  abundant,  reaching  a  weight  of  50  to 


568      CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY — IV. 

60  pounds.    Its  flesh  is  not  of  high  quality,  and  is  often  tough  and  ill- 
flavored,  especially  in  the  lakes. 

(Aplodinoius  gmnniens Raf.  Joutd.  de  Phys.  1819,  88:  Corvinaosoula  Giinther,  ii,  297 : 
ScuBna  grisea  Le  Saear,  Joarn.  Acad.  Nat.  Sci.  Phila.  1822, 254 :  Amhlodon  concinnus  and 
Uneatus  Agasaiz,  Am.  Jonrn.  Sci.  Arts,  1855,  307 :  f  Corvina  rickardBoni*  Cuv.  &  Val.  y, 
](K) :  Amblodon  neglectus  Grd.  Mex.  Bound.  Surv.  IcUtb.  18G9,  12.) 

295.— POGONIAS  Lac^pMe. 
Drums, 

(Lac^pMe,  Hist.  Nat.  Poiss.  iii,  138,  1802:   type  Pogonias  faaciatiu  Lac.  =  £a&rif# 
cromis  L.) 

Body  short  and  deep,  the  dorsal  outline  much  elevated,  the  ventral 
nearly  straight.  Mouth  moderate,  the  upper  jaw  longest;  teeth  small, 
in  villiform  bands,  the  outer  not  enlarged;  lower  pharyngeal  bones 
large,  fully  united,  armed  with  strong  paved  teeth;  lower  jaw  with 
numerous  barbels,  each  about  half  as  long  as  the  eye;  preoperculum 
entire,  Mith  a  melnbranaceous  edge.  Dorsal  fins  slightly  connected,  the 
spines  high  and  strong;  caudal  fin  subtruncale;  first  anal  spine  short, 
the  second  exceedingly  large,  nearly  as  long  as  the  soft  rays;  pectorals 
and  ventrals  long;  gill-rakers  short  and  bluntish.  Pseudobranchiad 
large.  Marine  species  reaching  a  very  large  size;  among  the  largest 
of  the  ScisenidsB.    (Trw^wvia^,  bearded.) 

894.  P.  chromis  (Linn.)  C.  &  V.— i>rttm. 

Grayish  silvery,  with  4  or  5  broad  dark  vertical  bars,  which 
disappear  with  age;  fins  dusky.     Body  oblong,  much  compressed; 

.  *  If  correctly  described,  this  species  is  the  tyx>o  of  a  distinct  genus  which  has  heen 
provisionally  termed  Eutychelithue,     It  is  probable,  however,  that  the  type  was  a 
deformed  individual  of  H,  grunniens. 
The  following  are  the  alleged  characters,  generic  and  specific : 

EUTYCHELITHUS  Jordan. 

(Jordan,  Man.  Vert.  E.  U.  S.  ed.  1,  242, 1876:  type  Corvina  richardeoni  C.  &  V.) 

Differs  from  Haploidonolus  in  the  ninch  deeper  body,  steep  profile,  the  nearly  equal 
jaws,  the  single  rather  short  anal  spine,  and  in  the  smaller  size  of  most  of  the  fins. 
(hrvxvCf  lucky ;  /*0of ,  stone ;  in  allusion  to  the  large  ear-bones  of  Scisenoid  fishes.  The 
ear -bones  of  MaploidonotttB  are  quite  large  and  are  marked  with  a  nide  impress  of  the 
letter  L,  and  are  hence  known  to  Wisconsin  boys  as  '*  lucky-stones. '^ 

£,  richardsani  (C.  &  V.)  Jordan. — Maleshaganay, 

Grayish  olive,  with  darker  bands  across  the  back ;  body  much  elevated,  highest  in 
front  of  dorsal  fin ;  profile  very  abruptly  decurved.  Preopercle  finely  serrate.  Eye 
half  length  of  snout.  Pectorals  pointed,  considerably  longer  than  ventrals.  Head 
3i  in  total  length,  including  caudal  fin;  depth  2f.  D.  IX,  29;  A.  I,  7;  Lat.  1.  54. 
(C.  &  V.)    Lake  Huron. 

{Corvina  richardsonii  Cuv.  &  Val.  v,  100:  Corvina  richardaonii  Richardson^  Fauna 
Bor.-Amer.  1836,  64:  Corvina  richardaonii  Giinther,  ii,  2^.) 
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profile  very  steep,  its  curve  uneven;  ventral  outline  little  curved. 
Mouth  moderate,  maxillary  scarcely  reaching  middle  of  orbit.  Scales 
large,  those  on  breast  much  smaller.  Fins  large,  pectorals  reaching 
beyond  tips  of  ventrals,  nearly  to  vent;  second  anal  spine  more  than 
half  length  of  head.  Head  above  scaly,  except  a  triangular  space  ou 
snout.  Head  3J  in  length;  depth  2J.  D.  X,  I,  20;  A.  11,  C;  Lat.  1.  60. 
Cape  Cod  to  West  Indies;  abundant  southward. 

{Ldbrus  cromis  Linn.  Syst.  Nat.;  Gttnther,  ii,  270;  Holbrook,  Ich.  8.  Car.  1860,  114: 
Pogoniaa  fasoiatua  Holbrook,  Ich.  S.  Car.  1800, 119:  Vogoniaa  fasciatM  Giinther,  ii,  270.) 

396.— SCI^IVA  Linnseas. 

{Johniua  Bloch :  Corvina  C.  &  Y. :  FaeudoBcicena  Sleeker.) 
(Artedi;  LinDieas,  Syst.  Nat.:  type  Sdcana  umhra  L.) 

Body  elongate,  compressed,  not  much  elevated.  Head  rather  long. 
Mouth  moderate  or  rather  large,  the  lower  jaw  included.  Teeth  in  both 
jaws  mostly  in  villiform  bands,  the  outer  row  pften  enlarged;  lower 
pharyngeals  separate,  their  teeth  conic  or  paved.  Chin  with  pores;  no 
barbels.  Preopercle  with  its  bony  posterior  edge  serrated,  or  else  with 
a  membranaceous  margin.  Scales  moderate,  in  oblique  series.  Dorsal 
fins  connected,  the  spines  rather  strong.  Anal  spines  2,  the  second 
varying  in  size.  In  this  genus  and  most  of  the  other  ScicenincB  the 
muzzle  above  the  premaxillaries  is  provided  with  a  number  of  pores,  and 
near  the  base  of  the  premaxillary  2  or  4  small  dermal  flaps  are  present; 
in  all  these  species  the  preorbital  is  very  wide,  and  often  gibbous. 
Species  numerous,  in  all  warm  seas.  Many  attempts  have  been  made 
to  subdivide  this  genus,  but  none  of  the  current  genera  form  definable 
natural  groups,  when  foreign  species  are  taken  into  account,  {trxiaivaj 
Scicena,  from  ffxtd,  shade,  the  classical  name  of  Scicena  aquila.) 

a.  Teeth  iu  both  jaws  in  single  series  or  very  narrow  hands. 

b.  Head  depressed,  very  broad  hetween  the  eyes.    (Stelliferua*  Stark.) 

895.  S««tellifera  (Bloch)  J.  <&  G. 

Pale  above,  with  purplish  reflections,  almost  translucent ;  below  sil- 
very; everywhere  finely  punctulate ;  fins  yellowish,  the  tips  of  dorsal 
and  pectoral  blackish.  Body  oblong,  not  much  elevated,  little  com- 
pressed; the  tail  slender;  head  short;  snout  blunt;  eye  very  small, 
5  in  head;  profile  depressed  above  the  eyes;  the  interorbital  space  flat- 
tish,  extremely  broad;  a  slight  ridge  above  each  orbit,  these  meeting 

*  Stark,  Elements  Nat.  Hist,  i,  459,  1828:  type  Bodianua  atellifer  Bloch. 
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above  the  snout.  Mouth  oblique,  the  lower  jaw  scarcely  shorter  than 
the  upper;  the  maxillary  extending  to  below  the  middle  of  the  small 
eye.  Teeth  as  in  8.  punctata,  but  with  series  of  larger  teeth  less  devel- 
oped and  the  villiform  band  broader.  Preorbital  full,  cavernous;  pre* 
operde  cavernous,  its  margin  with  a  few  strong  teeth.  Pseudobranehiae 
well  developed.  Gill-rakers  long  and  slender.  Dorsal  spines  slender; 
caudal  strongly  convex;  second  anal  spine  rather  long,  slender,  nearly 
as  long  as  soft  rays.  Ventral  outline  nearly  straight.  Vent  a  little 
nearer  preopercular  margin  than  base  of  caudal.  Pectorals  short,  not 
reaching  tips  of  ventrals.  Head  3J  in  length;  depth  3.  D.  XI,  I,  22; 
A.  II,  9;  Lat.  1.  50.  West  Indies,  north  to  Virginia.  Here  described 
from  a  specimen  from  Pensacola. 

(Bodianiu  stellifer  Bloch,  Iclith.  taf.  231:  Ckeilodipterus  acaupa  Lac^pMe,  iii,  546: 
Corvina  trlapinoaa  Co  v.  &  Val.  v,  109:  Homoprion  lanoeolatua  Holb.  Ich.  S.  Car.  1860, 
167:  Sciccna  lanceolaia  GUnthcr,  ii,  289:  SteWferus  lunceolatus  Gill,  Report  U.  8.  Fish 
Comm.  1872-73, 805 :  ?  Corvina  stellifera  GUnther,  ii,  299=Corvina  microps  Steind.  Ichth. 
Notiz.  i,  6, 1864,  said  to  be  distingnished  from  S,  sMUfera  by  the  smaller  eye  (6  in  head), 
narrower  interorbital  space  (2|  in  head)  and  weaker  serrae  on  the  preopercle.  Per- 
haps more  than  one  species  is  here  included.) 

b.  Head  normal,  narrow  between  the  eyes.     {Bairdiella*  Gill.) 

898.  S.  punctata  (Linn.)  J.  &  G.^Silver  Perch  ;  Yellow-tail;  MademoiifeJle, 

Greenish  above,  silvery  below,  each  scale  with  a  series  of  dark  punc- 
tulations  through  the  centre,  usually  very  conspicuous,  sometimes  ob- 
scure, these  forming  narrow  somewhat  irregular  streaks  along  the  sides ; 
fins  plain,  the  caudal  yellowish.  Body  oblong,  compressed,  rather  robust. 
Head  compressed,  conical,  not  specially  depressed,  nor  broadened;  pre- 
operculum  scarcely  cavernous,  strongly  serrated  or  spinous  at  its  angle; 
iuterorbital  region  depressed,  transversely  convex,  narrower  than  eye. 
Mouth  rather  large,  somewhat  oblique,  maxillary  reaching  about  to 
middle  of  orbit;  jaws  subequal;  both  jaws  with  stout  recurved  teeth, 
behind  which  in  the  upper  jaw  are  a  few  series  of  smaller  teeth ;  teeth 
in  the  lower  jaw  mostly  in  one  series,  outside  of  which  are  a  few  smaller 
teeth.  Dorsal  spines  moderate;  anal  fin  small,  placed  unusually  far 
back,  coterminous  with  the  second  dorsal.  Second  anal  spine  strong, 
nearly  as  long  as  the  soft  rays.  Scales  in  less  oblique  series  than  usual. 
Gill-rakers  long  and  slender.  Soft  dorsal  and  anal  fins  considerably 
scaly;  pectoral  fin  quite  short,  not  reaching  half  way  to  anal;  caudal  fin 
double  truncate.     Lower  pharyngeals  small,  with  sharp  teeth.     Eye 

*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 83 :  type  Bodianus  argyroleucu9  Mitch.  (Dedi- 
cated to  Spencer  F.  Baird.) 
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rather  large,  equal  to  snout,  4  in  head.  Preorbital  narrow.  Head  3^; 
depth  about  3.  D.  XH,  2i ;  A.  II,  9 ;  Lat.  1. 50.  Cape  Cod  to  Florida; 
abundant  southward. 

(Peroa punctata  Linn.  Syst.  Nat.  (two  species  of  the  same  name):  Bodianva  argifrole- 
ticti'8  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  417,  pi.  6,  fig.  3:  Corvina  argyroleuca  Giin- 
ther,  ii,  299:  Homoprion  xanthurua  Holbrook,  Ich.  S.  Car.  1860,  164.) 

aa.  Teeth  in  both  jaws  in  broad  bands. 

c.  Preopercle  with  it«  bony  margin  serrate. 

d.  Outer  teeth  in  upper  jaw  considerably  enlarged.    (Soiamopa*  GiU.) 

8t)7.  S.  Jacob!  (Steiud.)  J.  &  G. 

Body  moderately  elevated ;  mouth  moderate,  rather  inferior;  maxil- 
lary reaching  middle  of  eye ;  outer  row  of  teeth  in  each  jaw  slender, 
somewhat  enlarged,  those  in  u]>per  jaw  much  larger  than  in  lower;  pre- 
opercle finely  serrate.  Dorsal  s])ines  very  slender,  the  fourth  half  length 
of  head,  higher  than  the  soft  rays ;  second  anal  spine  more  than  twice 
as  strong  as  dorsal  spines,  as  long  as  from  middle  of  eye  to  edge  of 

* 

opercle,  lower  than  the  soft  rays.  Caudal  truncate  or  slightly  concave ; 
pectoral  shorter  than  ventrals,  the  first  ray  of  the  latter  being  filamen- 
tous. Scales  on  body  and  head  ctenoid.  Silvery  gray,  darker  above ; 
three  dark  brown  longitudinal  stripes  along  sides,  the  lower  broadest, 
extending  from  eye  to  Diiddle  of  caudal,  the  middle  one  running  to  upper 
edge  of  tail,  the  upper  to  soft  dorsal;  below  these  stripes  are  some- 
times feebler  ones,  besides  brownish  lines  following  the  rows  of  scales; 
fios  plain,  more  or  less  punctulate ;  markings  probably  less  distinct  in 
the  adult.  Head  3;  d  pth  3.  D.  X-I,  27;  A.  II,  8;  scales  11-56-16. 
San  Diego,  California.    {Stelndaohner,) 

{Corrina  (Johniun)  jacobi  Steind.  Ichth.  Beitriige,  viii,  3,  1879. 
898.  S.  oceliata  (L.)  Gthr. — Channel  Baaa;  lied  Horse;  lied  Baas, 

Grayish  silvery,  iridescent ;  scales  with  daick,  spots  forming  faint  ir- 
regular undulating  stiipes;  upper  part  of  base  of  caudal  with  an  oval 
black  spot  as  large  as  the  eye,  bordered  by  white  or  orange,  this  spot 
often  duplicated.  Body  rather  elongate,  not  much  elevated,  compressed 
behind,  an  almost  even  curve  from  snout  to  base  of  dorsal ;  preopercle 
distinctly  serrate;  eye  large,  IJ  in  snout,  5 J  in  head;  gill-rakers  short 
and  thick ;  mouth  large,  maxillary  nearly  reaching  the  posterior  mar- 
gin of  the  orbit.  Caudal  truncate ;  second  anal  spine  rather  strong,  two- 
thirds  as  long  as  first  ray;  pectoral  fins  very  short,  not  reaching  half 
way  to  anal.    Lower  pharyngeals  narrow,  with  conical  teeth.    Head  3j^ ; 

•  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  Id63, 30:  type  Peroa  oceliata  L.  (Oxiaiva,  sciosna; 
09^,  appearance.) 
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depth  3 J.    D.  X-I,  25;  A.  II,  8;  Lat.  1.  50.    Cape  Cod  to  Mexico; 
common  southward;  known  at  sight  by  the  peculiar  caudal  spot. 

{Perca  ocellata  L.  Syst.  Nat.:  Corvina  ocellata  Cuv.  «fe  Val.  v,  134:  Corvina  ooellata 
Holbrook,  Ich.  S.  C.  1860,  150 ;  Gttnther,  ii,  289.) 

dd.  Outer  t«eth  in  upper  jaw  scarcely  larger  than  others ;  lo\9er  pharyngeals  enlarged, 
their  teeth  paved.    {Ronoador*  J.  &  G.) 

899.  S*  Stearns!  CSteindachner)  Jor.  &,  Gilb. — Roneadar, 

Grayish  silvery,  with  bluish  lustre,  some  streaks  of  dark  points  along 
the  rows  of  scales ;  breast  and  belly  with  two  dusky  lengthwise  streaks; 
a  very  conspicuous,  large,  jet  black  spot  at  base  of  pectoral,  including 
the  axil  and  the  base  of  the  fin ;  fins  grayish,  with  dusky  shades;  inside 
of  mouth,  branchiostegals,  and  peritoneum  mostly  black.  Body  oblong, 
heavy  forward,  the  shoulders  elevated  and  the  profile  steep ;  month 
rather  large,  maxillary  reaching  beyond  middle  of  eye.  Teeth  in  both 
jaws  in  a  broad  villiform  band,  the  outer  row  scarcely  enlarged;  no 
canines ;  preopercle  strongly  dentate ;  gill-rakers  slender,  rather  short ; 
lower  pharyngeals  broad,  the  teeth  mostly  paved ;  eye  large.  Spinous 
dorsal  not  much  elevated ;  second  anal  spine  shortish,  about  half  the 
height  of  the  soft  rays,  very  stout ;  pectoral  elongate,  reaching  much 
past  the  tips  of  the  long  ventrals ;  caudal  fin  lunate,  the  upper  lobe 
the  longer.  Head  3| ;  depth  3.  D.  X-I,  24 ;  A.  II,  8;  Lat.  1. 60.  L.  30 
inches.  Coast  of  California,  north  to  Point  Concepcion ;  a  large  and 
valued  food-fish,  singularly  distinguished  by  its  black  pectoral  spot. 

{Corvina  stearnsi  Steindachner,  Ichthyol.  Beitrage,  iii,  1875,22:  Boncador  8teamH 
Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mus.  1880,  28.) 

oe,  Preopercle  with  an  entire,  membranaceous  border. 
d.  Dorsal  with  less  than  30  soft  rays.    (Sdcsnai, ) 

900.  8.  satnrna  (Grd.)  J.  &,  G. — Red  Roncador, 

Blackish,  with  coppery  lustre;  each  scale  with  a  cluster  of  dark 
points;  a  dark  opercular  patch;  fins  rather  dark;  belly  silvery,  but 
dusted  with  dark  specks.  Body  oblong,  with  the  antedorsal  region 
convex  and  the  profile  nearly  straight.  Maxillaries  not  reaching  to 
posterior  border  of  eye.  Teeth  in  lower  jaw  in  a  broad  villiform  band ; 
upper  jaw  with  a  similar  band,  in  front  of  which  is  a  single  row  of  large 
teeth;  lower  pharyngeals  narrow,  with  conical  teeth.    Gill-rakers  short 


♦Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  28:  type  Corvina  stearnsi  Steindach- 
ner.  (Spanish  roncador ,  grunter.)  This  is  i>erhaps  a  valid  genns,  distinguished  from 
Sciasna  by  its  large,  paved  pharyngeals,  resembling  those  of  PogoniaSy  but  not  united. 

\:=z  Corvina  Cuvier,  R^gne  Anim.  ed.  2,  ii,  173,  1829:  typo  Scicdna  nigra  BIoch= 
Sciama  umbra  L.  None  of  the  species  of  the  group  caUed  Scitena  by  Cuvier  were  known 
to  Linnipna. 
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and  thick.  Scales  on  bead  ctenoid.  Second  anal  spine  very  stont^ 
nearly  as  high  as  the  soft  rays;  caudal  fin  slightly  lunate.  Head  3J; 
depth  2|.  D.  X-I,  23  j  A.  11,  7;  Lat  1.  55.  Pacific  coast,  north  to 
Point  Concepcion. 

{Amhlodon  aatumus  Grd.  U.  S.  Pac.  R.  R.  Surv.  Fish.  93:  Rhino9cion  aatumus  Gill, 
Proc.  Acad.  Nat.  Sci.  Phiia.  1801,  85:  Cofvina  aaturna  Giinther,  ii,  898.) 

dd,  Dontal  with  more  than  30  soft  rays.    {Pareques*  Gill.) 
901.  S*  acuminata  (Bloch  &  Schneider)  J^  &,  G. 

Everywhere  blackish,  with  traces  of  about  10  narrow  horizontal 
streaks  along  the  sides;  spinous  dorsal  quite  black.  [Young  specimens 
yellowish,  with  7  or  8  straight  longitudinal  dark  bands  about  as  wide  as 
the  interspaces ;  dorsal  fin  similarly  banded.J  Form  of  8.  satumay  the 
back  somewhat  elevated,  the  profile  steep  and  nearly  straight  from  the 
tip  of  the  conical  and  rather  pointed  snout  to  the  base  of  the  dorsal. 
Mouth  not  large,  the  maxillary  extending  to  below  the  middle  of  the 
eye.  Lower  jaw  included;  both  jaws  with  broad  bands  of  villiform 
teeth,  the  anterior  series  in  the  upx>er  jaw  considerably  enlarged.  Scales 
on  the  head  scarcely  ctenoid  above,  cycloid  on  the  cheeks.  Gill-rakers 
short,  rather  stout.  Pectorals  very  short,  not  reaching  half  way  to  the 
tips  of  the  ventrals,  and  but  half  way  to  the  anal;  as  long  as  from  the 
snout  to  the  edge  of  the  preopercle;  anal  fin  small,  its  tip  not  reaching 
to  the  last  ray  of  the  second  dorsal,  its  spine  robust,  nearly  as  high  as 
the  fin,  half  the  length  of  the  head ;  first  dorsal  small,  with  slender 
spines;  second  dorsal  veiy  long,  its  tip  nearly  reaching  caudal.  Eye 
rather  large.  Head  3J;  depth  3.  D.  IX,  I,  36;  A.  II,  7;  Lat.  1.  53. 
West  Indies  to  Florida.  Here  described  from  a  specimen  lately  taken 
by  Mr.  Silas  Stearns  at  Pensacola,  Fla. 

{GrammiBtea  acuminatus  Bloch  &  Schn.  1801, 184:  Equea  acuminatut  GUnther,  ii,  280: 
Pareque  acuminatua  Gill,  1.  c.) 

297.— I.IOSTOMU8  Lac^pMe. 

Spots. 

(Lioatomua  Lac^pMe,  Hist.  Nat.  Poiss.  iv,  439,  1803:  type  LU>»tomu9 xanthurua  Lac.) 

Body  oblong,  ovate,  the  back  compressed.  Head  obtuse.  Mouth 
small,  horizontal,  the  upper  jaw  with  a  band  of  feeble  teeth,  the  lower 
nearly  or  quite  toothless;  lower  pharyngeals  separate,  the  teeth  paved. 
Preopercle  with  a  membranaceous  border.  Dorsal  spines  10,  slender, 
rather  high,  the  last  connected  with  the  soft  rays;  anal  spines  2,  the 

*Gill,  In  Goode,  Ball.  U.  S.  Nat.  Mas.  1876,  y,  50:  type  Grammiatea  a4suminatua  Bloch 
Sl  Schneider,    {napa,  near:  Equea.) 
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second  not  large;  caudal  fin  emarginate.  GiUmembranes  slightly  con- 
nected; gill-rakers  slender.  {XeIoc:,  smooth;  (rrez/xa,  month — ^the  mouth 
having  been  originally  described  as  toothless.) 

909*  L*  xanthnras  Lac. — Spot;  Goodif;  Oldvoife;  La  Fayette. 

Bluish  above,  grayish  silvery  below ;  sides  with  about  15  dark  bands, 
extending  from  the  dorsal  obliquely  forward  to  below  the  lateral  line; 
a  distinct  round  dark  humeral  spot ;  fins  plain  olivaceous ;  caudal  not 
yellow.  Profile  steep ;  snout  blunt  and  gibbous ;  interorbital  region 
narrow.  Fins  small,  the  spines  weak;  second  anal  spine  about  half 
as  long  as  the  longest  soft  ray;  upper  lobe  of  caudal  longest.  Head 
^ ;  depth  3.  D.  X,  I,  32 ;  A.  II,  12 ;  Lat.  1.  60.  L.  12  inches.  Cape 
Cod  to  Florida ;  a  valuable  food-fish  southward. 

(Lac^pMe,  iv,  4'39;  Gill,  Proc.  Acad.  Nat.  Soi.  Phila.  1833,  32:  Romoprion  xatUhurtu 
Holbrook,  Ich.  S.  C.  1860,  164:  Scicena  xanthurus  GUuther,  ii,  288:  Mugil  obliquns 
Mitchill,  Tmns.  Lit.  and  Phil.  Soc.  N.  Y.  1,  405 :  Liostomus  obliquus  Holbrook,  Ich. 
8.  C.  1H60,  160:  Sciama  ohliqua  Gilnther,  ii,  288:  Leiostomus  humeralis  and  xantkunu 
C.  A,  V.  141,  142.  The  alleged  species  ^^obliquus"  and  ^^xanthurus*^  differ  in  color, 
**xanthuru^"  being  plain  golden,  without  spots  or  bars;  tail  yellow;  probably  based 
on  faded,  mnseum  specimens. ) 

d9§.-OENiroivi:if[U8  giu. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  87:  type  Liotlomus  Hneatua  Ayres.) 

Body  elongate,  moderately  compressed,  the  back  little  elevated. 
Head  obloDg,  the  suout  abruptly  decurved.  Eyes  moderate,  anterior. 
Preopercle  with  a  crenulated  membranaceous  edge.  Mouth  rather 
large,  subterminal,*  somewhat  oblique.  Lower  jaw  with  several  very 
small  barbeli  and  with  a  few  large  pores.  Teeth  equal,  in  villiform 
bands,  the  anterior  series  scarcely  enlarged.  First  dorsal  with  about 
13  spines;  anal  with  2  spines,  the  second  short  and  feeble;  caudal 
emarginate.  Pharyngeal  bones  and  teeth  as  in  Micropogon.  Air-bladder 
simple.  Gill-rt^kers  slender,  rather  long.  Size  small,  (yevot;^  lower 
jaw;  v^/jia,  barbel.) 

908,  O.  lineaCns  (Ayres)  Gill.— Little  Roncador, 

Silvery  with  brassy  lustre  and  black  punctulations,  these  forming 
fiaint  oblique  dark  lines  along  the  rows  of  scales ;  fins  yellowish ;  axil 
black.  Head  conic,  rather  blunt;  maxillary  reaching  slightly  beyond 
middle  of  pupil.  Barbels  5-8,  minute,  on  the  inner  edge  of  each  dentory 
bone.  Anal  spines  very  small,  the  second  not  half  the  height  of  the 
soft  rays;  x>ectorals  and  ventrals  moderate,  not  reaching  vent;  caudal 
concave.     Head  3J;  depth  3^.     D.  XIII,  I,  22;  A.  II,  11;  Lat  L  Mr 
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L.  10  inches.     Pyloric  coBca  8 ',  air-bladder  simple*     boast  of  GaLfor« 
nia;  very  cotnmoQ. 

(Liostomus  Uneatus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  25, 1855;  Girard,  U.  S.  Pao. 
R.  R.  Sarv.  Fbh.  99:  Scicena  Uneata  GUnther,  ii,  288.) 

d99.— miCROPOOON  Cavier  &,  Valenciennes. 

Croakers. 

(Cuv.  &,  Val.  Hist.  Nat.  Poiss.  v,  213,  1830:  type  Micropogon  Hneatu»  C.  &,  V.=Peroa 
undulata  L.) 

Body  moderately  elongate,  compressed,  somewhat  elevated.  Pre- 
opercle  strongly  dentate.  Teeth  in  villiform  bands,  the  outer  row  in  the 
upper  jaw  enlarged ;  lower  jaw  with  a  row  of  minute  barbels  on  each 
side.  Second  anal  spine  moderate.  Caudal  fin  double  truncate.  Lower 
l)haryngeal8  narrow,  distinct,  with  conical  teeth.  Gill-rakers  moderate, 
rather  slender.  Air-bladder  with  long  horns,  (/i^/^oc,  small ;  ttcw^^wv, 
beard.) 

901.  HI.  uadalatas  (L.)  C.  &  Y. ^Croaker. 

Color  grayish-silvery,  with  bright  reflections  5  sides  and  back  with 
narrow,  irregular,  undulating  lines  of  dots;  dorsal  fins  with  three  lines 
of  dots  along  base.  Body  rather  elongate,  slightly  elevated,  the  back 
spmewhat  comx)ressed.  Head  long,  the  snout  prominent,  not  strongly 
convex.  Mouth  rather  large,  nearly  horizontal,  the  maxillary  reaching 
to  front  of  eye.  Eye  2  in  snout.  Preopercle  strongly  serrate;  the 
spines  near  angle  diverging.  Dorsals  nearly  separate,  the  first  high; 
l)ectorals  moderate,  nearly  reaching  tips  of  ventrals;  ventral  filament- 
ous; anal  inserted  nearly  under  middle  of  second  dorsal;  the  second 
spine  rather  weak,  shorter  than  snout,  one-third  length  of  head.  D.  X, 
1, 27 ;  A.  II,  8;  Lat.  1.  GO;  coBca  8.  Head  3 J ;  depth  3 J ;  eye  5  in  head, 
rather  less  than  interorbital  width.  L.  12  inches.  New  York  to  West 
Indies ;  common  southward. 

(Perca  undulata  L.  Syst.  Nat. ;  Cuv.  &  Val.  v,  219 ;  Holbrook,  Ich.  S.  Car.  1860, 146; 
GUntber,  ii,  271 :  Micropogon  line€Uu8  Cuv.  &,  Val.  v,  215.) 

800.-UJIIBRINA  Cnvier. 
(Cuvier,  R^gue  Anim.  ed.  1,  297, 1817:  type  Sdama  drrhoaa  L.) 

Body  moderately  elongate;  back  somewhat  arched.  Head  oblong, 
with  the  snout  thick  and  protuberant.  Mouth  almost  horizontal,  of 
moderate  size.  Preoperculum  with  its  bony  margin  finely  serrate. 
Lower  jaw  with  a  single  thickish  barbel.  Teeth  in  villiform  bands, 
the  outermost  in  the  upper  jaw  somewhat  enlarged.    Anterior  dorsal 
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with  about  10  spines;  anal  fin  with  2  spines,  the  second  not  very  smalL 
Caudal  lunate  or  truncate.  Gill-rakers  normal,  but  short.  Air-bladder 
present.*  In  most  warm  seas.  (Latin,  umbra^  shade;  the  name  umbra 
was  used  for  the  typical  species  by  early  writers.) 

a.  Sides  without  vertical  bars. 

905*  U*  roncador  Jor.  &  Gilb. — Tellmo-finned  Roncador, 

Bright  silvery,  bluish  above,  with  brassy  reflections ;  sides  with  nar- 
row, distinct,  undulating  streaks  of  deep  olive,  running  from  the  head 
and  pectoral  region  upward  and  backward,  with  some  abrupt  curvatures, 
to  the  base  of  the  dorsal  fin,  sometimes  alternating  with  lines  of  spots; 
no  vertical  bars;  cheeks  pure  white;  fins  mostly  yellow;  peritoneum 
black.  Body  elliptical-elongate,  the  back  somewhat  elevated,  the  curve 
from  snout  to  dorsal  regular.  Head  conical,  bluntish.  Mouth  horizon- 
tal, the  maxillary  extending  to  beyond  front  of  pupil ;  eye  moderate,  1^ 
in  snout,  5^  in  head,  1^  in  interorbital  width.  Caudal  lunate,  the  upper 
lobe  the  longer.  Second  anal  spine  strong,  2^  in  head,  a  little  shorter 
than  third  dorsal  spine.  Pectoral  short  and  small,  not  reaching  tips  of 
ventrals,  and  not  half  way  to  vent ;  its  length  1 J  in  head.  Head  3| ; 
depth  3J.  D.X-I,27;  A.  II,  7;  Lat.1.58.  L.  15  inches.  Point  Concep- 
cion  to  Panama  abundant ;  one  of  the  handsomest  of  the  Scisenoids. 

(Jor.  6l  Gilb.  Proc.  U.  S.  Nat.  Mns.  1881 :  UmMna  undulata  Steimlachner,  IchthyoL 
Beitrage,  iii,  21,  1675;  not  of  Girard.) 

aa.  Sides  with  vertical  bars. 

906.  U.  broussoneli  Cav.  &,  VaL 

Body  with  about  9  dark  cross-bands,  besides  undulating  streaks 
along  the  rows  of  scales ;  spinous  dorsal  blackish.  Body  rather  stout, 
the  back  somewhat  elevated;  ttiaxillary  extending  to  pupil;  preopercle 
finely  denticulate  on  its  bony  edge ;  barbel  short ;  x>ectoral  fins  short 
and  small,  not  reaching  to  tips  of  ventrals  nor  half  way  to  vent; 
caudal  truncate;  second  anal  spine  thick,  f  the  length  of  the  head. 
Bye  3%  in  head.  Head  3f ;  depth  3.  D.  X-1, 28 ;  A.  II,  7;  scales  6-4S- 
10.    West  Indies,  north  to  East  Florida. 

(Cuv.  &  Val.  V,  187 ;  GUnther  ii,  277 ;  Jordan,  Proc.  U.  S.  Nat.  Mns.  1880,  17 :  Urn- 
brina  ooroides  Cuv.  &  Val.  v,  187.) 

808.— IflE.IITIGIRRUS  GiU. 
King-fish. 
.   (Oill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  86:  type  Peroa  albumua  L.) 

Body  comparatively  elongate,  little  compressed ;  head  long,  snbconiCy 
the  bluntish  snout  considerably  projecting  beyond  the  mouth;  mouth 
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small,  horizontal,  both  jaws  with  bands  of  villiform  teeth,  the  outer 
teeth  in  the  apper  jaw  more  or  less  enlarged ;  chin  with  a  single  stout- 
ish  barbel;  preopercle  with  its  membranaceous  edge  serrulate;  gill- 
rakers  short,  tubercular;  dorsal  spines  high,  slender;  second  dorsal 
long  and  low;  caudal  fin  with  the  lower  angle  rounded,  the  upper 
sharp;  anal  fin  with  a  single  weak  spine;  no  air-bladder.  Lower  pha- 
ryngeals separate,  small,  with  sharp  teeth.  Species  numerous  in  Amer- 
ican waters.    (Latin,  mentum,  chin;  cirrus j  barbel.) 

a.  Outer  row  of  teeth  in  upper  jaw  not  greatly  enlarged. 

90Y.  ]II.nebul08US(MitchUl)Gil1.— JTAfh'if//;  Eing-fsh;  Barb. 

Bright  grayish  silvery,  with  irregular  dark  bars,  those  in  front  run- 
ning obliquely  backward  and  downward,  those  behind  obliquely  forward 
and  downward;  fins  all  dusky.  Body  elongate,  terete,  but  little  com- 
pressed; snout  very  blunt;  profile  evenly  curved;  eyes  very  small, 
about  2  in  snout ;  outer  teeth  not  much  enlarged ;  pectoral  fins  short 
and  broad,  scarcely  reaching  tips  of  ventrals,  IJ  in  head ;  ventrals  If  in 
head;  dorsal  fins  scarcely  connected;  spinous  dorsal  high,  its  height 
three-fourths  length  of  head;  anal  spine  very  weak,  less  tlian  half  the 
height  of  fin.  Head  3f  in  length ;  depth  4f.  D.  X-I,  2G ;  A.  1, 8 ;  Lat. 
1.  about  68.  Cape  God  to  Cape  Hatteras ;  common  northward ;  an  im- 
portant food-fish. 

(Sciamu  nehtilosa  Mitch.  Trans.  Lit.  and  Philos.  Soc.  N.  Y.  i,  403,  1815:  Umbrhta  neb- 
ulosa  GUnther,  ii,  275.) 

90§.  M.  litloralis  (Holbrook)  Gilh—Surf  Whiting, 

This  species  is  said  to  be  distinguished  from  M.  albumus  by  the  plain 
silvery  color  and  the  absence  or  reduction  of  the  outer  series  of  larger 
teeth.  Form  entirely  similar  to  that  of  M.  alhurnus.  D.  X-1, 27 ;  A.  I,  I). 
Coast  of  South  Carolina.    (Holbrook.) 

(  Umbrina  littoralis  Holbrook,  Ich.  8.  Car.  1H60, 144 :  Umbrina  littoralis  Gttnther,  ii,  276. ) 
aa,  Onter  row  of  teeth  in  npper  jaw  much  enlarged. 

909.  HI.  alburnu9  (Linn.)  GiW.—  WhiHjig, 

Silvery,  faintly  clouded  along  the  back  and  sides,  these  marks  form- 
ing dusky  bars,  running  obliquely  forward  and  downward  to  below 
the  lateral  line,  sometimes  obsolete.  Body  elongate,  rather  slenderer 
than  in  nehulostis ;  back  slightly  arched;  belly  nearly  straight.  Snout 
broad,  depressed,  and  bluntish,  protruding  beyond  the  month.  Outer 
teeth  of  upper  jaw  very  strong.  Maxillary  reaching  to  below  middle  of 
the  small  eye.    Third  dorsal  spine  highest,  less  than  half  the  length  of 

the  soft  dorsal,  and  two-thirds  the  length  of  head';   pectorals  broad, 
Bull.  Nat.  Mus.  No.  IG 37 
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ratber  long,  their  tips  reaching  beyond  ventrals,  their  length  1|  in  head; 
ventrals  2  in  head.  Head  3^  in  length ;  depth  about  4.  D.  X-I,  25 ;  A. 
I,  7;  Lat.l.  65.     South  Atlantic  coast  of  United  States. 

{Perca  alburnus  Linn.  Syst.  Nat. :  Umhrina  alburnus  Giiuther,  ii,275:  Umhrina  alhur- 
nu8  Holb.  Ich.  8.  C.  1830,  137:  Umhiina  phal€Bna  Girord,  Mex.  Bound.  Surv.  Ichth. 
1«59,  13.) 

910.  in.  iindulatus  (Grd.)  Gill.— ^of/ara;  ** Sucker". 

Sooty  grayish,  with  bright  reflections,  the  back,  all  the  fins,  and  under 
side  of  the  head  dusky  with  dark  points ;  undulating  lines  along  sides  run- 
ning upward  and  backward ;  baek  often  with  very  faint  dark  cross-bars. 
Body  elongate,  the  buck  not  elevated.  Head  bluntish.  Eye  small,  2J 
in  snout,  7  in  head,  the  maxillary  scarcely  extending  to  its  front.  Ante- 
rior teeth  of  upper  jaw  strong.  First  dorsal  high,  its  longest  spine 
reaching  past  front  of  second  dorsal;  anal  small,  nearly  under  the 
middle  of  second  dorsal,  1^  in  head ;  pectoral  fins  reaching  past  tips 
of  ventrals  nearly  to  vent,  their  length  1^  in  head.  Head  4 ;  depth  4. 
D.  X-I,  26;  A.  I,  8;  Lat.  1.  60.  L.  18  inches.  Pacific  coast,  from  Pan- 
ama north  to  Point  Concepciou;  abundant. 

(  Umbrina  undulata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  148,  and  in  U.  S.  Pac. 
R.  R.  Surv.  Fish.  101  (the  type,  a  very  young  specimen,  examined  by  us):  Umhrina 
^longata  GiintheTf  Proc.  Zool.  Soc.  London,  1864, 148.) 

809.— LARimUS  Cuvier  &  Valenciennes. 
«(Cnvier  &  Valenciennes,  Hist.  Nat.  Poiss.  v,  145, 1830:  type  Larimna  breviceps  C.  &  V.) 

Boily  oblong,  compressed ;  snout  very  short  and  blunt ;  mouth  very 
oblique,  large,  the  lower  jaw  projecting ;  teeth  small,  in  villiform  bands ; 
no  barbels;  preopercle  finely  serrated;  pseudobranchiae  present;  air- 
bladder  simple;  vertebrfe  as  usual;  lower  pharyngeals  distinct,  with 
pointed  teeth;  dorsal  fins  connected,  the  first  moderate,  the  second  long; 
anal  fin  very  small,  placed  well  back,  provided  with  2  spines ;  caudal 
fin  conv-ex-  (An  ancient  name  of  some  fish,  from  ?Mp6':,  pleasant,  dainty.) 

Oil.  If  fasciatas  Holbrook. 

Silvery  gray,  clouded  above ;  sides  marked  with  about  7  nearly  ver- 
tical dusky  bars,  running  from  the  back  to  below  the  lateral  line.  Body 
oDlong,  compressed,  ventral  outline  nearly  straight,  dorsal  outhne  consid- 
erably arched ;  snout  very  short,  much  less  than  the  diameter  of  the 
large  eye ;  mouth  large,  very  oblique,  maxillary  nearly  reaching  pos- 
terior margin  of  orbit;  tip  of  mandible  on  level  of  lower  part  of  pupil; 
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second  anal  spino  small;  pectoral  fin  short  and  candal  snbtrancate. 
Head  3^ ;  depth  about  3.  D.  X-1, 24 ;  A.  II,  6;  Lat.  1.  about  62.  (ffoU 
brook.)    South  Atlantic  coast  and  south  ward ;  rare. 

(Holbrook,  Ich.  8.  C.  1860,  154;  Gttnther,  ii,  269.) 

803.— ATRA€T08€I0N  Gill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1832, 18:  type  Otolithic  asquidetu  Cnv.  &  Ysl.) 

This  genus  differs  from  Cynoscion  only  in  the  dentition,  the  bands  of 
teeth  being  somewhat  broader  and  some  of  the  teeth  near  the  middle  of 
the  upper  jaw  enlarged,  but  not  forming  canines.  The  species  are 
among  the  largest  of  the  ScUenidce^  and  as  food-fishes  they  are  among 
the  best.    {arpaxTo':^  a  spindle ;  axiov^  Scisena.) 

919.  A.  nobile  (Ayres)  G\\\,^White  Sea  Baaa;  Sea  Trout;  Ck>rvina. 

Dull  silvery,  bluish  above ;  everywhere  punctulate;  young  with  obscure, 
dusky  cross-bars ;  axil  and  fins  dusky.  Body  elongate-elliptical,  not 
much  compressed;  head  slender,  conical,  the  snout  rather  pointed;  mouth 
terminal,  oblique,  the  lower  jaw  the  longer;  maxillary  reaching  to  be- 
yond pupil;  premaxillary  in  front  on  the  level  of  the  orbit;  teeth  in 
lower  jaw  enlarged  and  in  a  single  row  laterally,  anteriorly  smaller,  in 
a  broad  patch,  the  inner  series  in  both  jaws  reflexed  and  movable ;  upper 
jaw  with  about  two  series  on  sides  forming  a  broad  cardiform  patch  in 
front;  a  few  of  the  teeth  near  the  middle  of  the  jaw  enlarged  but  not 
canine-like ;  gill-rakers  moderate,  very  strong ;  scales  very  thin,  weakly 
ctenoid ;  anal  spines  2,  weak,  the  first  sometimes  obsolete ;  fins  low, 
pexstoral  not  reaching  half  way  to  vent ;  caudal  lunate,  the  upper  lobe 
generally  longest.  Head  3^ ;  depth  4.  D.  X-I,  21 ;  A.  II,  9 ;  Lat.  I, 
88  (tubes);  more  than  100  series  of  scales.  Pacific  coast  north  to  SSau 
Francisco;  one  of  the  largest  and  most  valuable  of  our  ScisBnoid  fishes, 
reaching  a  weight  of  GO  to  70  pounds.    The  flesh  is  firm  and  rich. 

(Johnius  nobilis  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  78 ;  Gill,  Proc.  Acad.  Nat.  Sci. 
Phila.  1862,  18 :  OtoUthus  californensh  Steiudachuer,  Ichth.  Beitrage,  iii,  31,  1875,  the 
yoaDg  or  *'  Sea  Trout.") 

804.— €TNOS€IOIV  Gill. 
Weak-fishes. 

{Ccstreus  Gronow;  not  of  C.  &  V.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 49 :  type  Johniua  regaltB,  Bloch.) 

Body  elongate,  little  compressed;  the  back  not  elevated.  Head 
conical,  rather  pointed.  Mouth  larger  than  in  our  other  Scisenoids;  tlio 
lower  jaw  projecting.    Maxillary  very  broad.    Teeth  sharp,  not  closely 
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above  the  snout.  Mouth  oblique,  the  lower  jaw  scarcely  shorter  than 
the  upper;  the  maxillary  extending  to  below  the  middle  of  the  small 
eye.  Teeth  as  in  8.  punctata^  but  with  series  of  larger  teeth  less  devel- 
oped and  the  villiform  band  broader.  Preorbital  full,  cavernous;  pre- 
opercle  cavernous,  its  margin  with  a  few  strong  teeth.  Pseudobranehise 
well  developed.  Gill-rakers  long  and  slender.  Dorsal  spines  slender; 
caudal  strongly  convex;  second  anal  spine  rather  long,  slender,  nearly 
as  long  as  soft  rays.  Ventral  outline  nearly  straight.  Vent  a  little 
nearer  preopercular  margin  than  base  of  caudal.  Pectorals  short,  not 
reaching  tips  of  ventrals.  Head  3^  in  length;  depth  3.  D.  XI,  I,  22; 
A.  II,  9;  Lat.  1.  50.  West  Indies,  north  to  Virginia.  Here  described 
from  a  specimen  from  Pensacola. 

{Bodianus  stelUfer  Bloch,  Iclith.  taf.  231:  ChMlodiptems  acaupa  Lac^pMe,  iii,  54i6: 
Carvina  tri^nosa  Cqv.  &  Val.  v,  109:  Romoprion  lanoeolatus  Holb.  Ich.  S.  Car.  1860, 
167:  Sciacna  Janceolata  GUnthcr,  ii,  289:  SteUiferus  lanoeolatua  Gill,  Report  U.  S.  Fish 
Comm.  1873-73, 805 :  ?  Corvina  stelUfera  Giinther,  ii,  299=  Corvina  microps  Steind.  Ichth. 
Kotiz.  i,  6, 1864,  said  to  bo  distingnished  from  S.  Bteltifera  by  the  smaller  eye  (6  in  head), 
narrower  interorbital  space  (2^  in  head)  and  weaker  serrte  on  the  i>reopercle.  Per- 
haps more  than  one  species  is  here  inclnded.) 

h.  Head  normal,  narrow  between  the  eyes.     {BairdieJla*  Gill.) 

§98.  S.  punctata  (Linn.)  J.  &  G.^Silccr  Perch  ;  Yellow-tail;  Mtidemoiaelle. 

Greenish  above,  silvery  below,  each  scale  with  a  series  of  dark  punc 
tulations  through  the  centre,  usually  very  conspicuous,  sometimes  ob 
scure,  these  forming  narrow  somewhat  irregular  streaks  along  the  sides 
fins  plain,  the  caudal  yellowish.  Body  oblong,  compressed,  rather  robust 
Head  compressed,  conical,  not  specially  depressed,  nor  broadened;  pre 
operculum  scarcely  cavernous,  strongly  serrated  or  spinous  at  it43  angle 
interorbital  region  depressed,  transversely  convex,  narrower  than  eye 
Mouth  rather  large,  somewhat  oblique,  maxillary  reaching  about  to 
middle  of  orbit;  jaws  sutequal ;  both  jaws  with  stout  recurved  teeth, 
behind  which  in  the  upper  jaw  are  a  few  series  of  smaller  teeth ;  teeth 
in  the  lower  jaw  mostly  in  one  series,  outside  of  which  are  a  few  smaller 
teeth.  Dorsal  spines  moderate;  anal  fin  small,  placed  unusually  far 
back,  coterminous  with  the  second  dorsal.  Second  anal  spine  strong, 
nearly  as  long  as  the  soft  rays.  Scales  in  less  oblique  series  than  usual. 
Gill-rakers  long  and  slender.  Soft  dorsal  and  anal  fins  considerably 
scaly;  pectoral  fin  quite  short,  not  reaching  half  way  to  anal;  caudal  fin 
double  truncate.     Lower  pharyngeals  small,  with  sharp  teeth.     Eye 

*  Gill,  Proc.  Acatl.  Nat.  Sci.  Phila.  1861,  83:  typo  Bodianua  argyroJeucus  Mitch.  (Dedi- 
cated to  Spencer  F.  Baird.) 
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rather  large,  equal  to  snout,  4  in  head.  Freorbital  narrow.  Head  3^; 
depth  about  3.  D.  XI-I,  2i ;  A.  II,  9 5  Lat.  1. 50.  Cape  Cod  to  Florida; 
abundant  southward. 

(Peroa punctata  Linn.  Syst.  Nat.  (two  species  of  the  same  name):  Bodianve  argyroU- 
ticii'8  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  417,  pi.  6,  fig.  3:  Corcina  argyroleuca  GUn- 
ther/ii,  299:  Samoprion  xanthurus  Holbrook,  Ich.  S.  Car.  1860,  164.) 

aa.  Teeth  in  both  jaws  in  broad  bands. 

c.  Preopercle  with  it<j  bony  margin  serrate. 

d.  Outer  teeth  in  upper  jaw  considerably  enlarged.    {Soianopa*^  GiU.) 

8»Y.  S.  Jacobi  (Steind.)  J.<&  G. 

Body  moderately  elevated ;  mouth  moderate,  rather  inferior;  maxil- 
lary reaching  middle  of  eye ;  outer  row  of  teeth  in  each  jaw  slender, 
somewhat  enlarged,  those  in  upper  jaw  much  larger  than  in  lower;  pre- 
opercle finely  serrate.  Dorsal  si)ines  very  slender,  the  fourth  half  length 
of  head,  higher  than  the  soft  rays ;  second  anal  spine  more  than  twice 
as  strong  as  dorsal  spines,  as  long  as  from  middle  of  eye  to  edge  of 
opercle,  lower  than  the  soft  rays.  Caudal  truncate  or  slightly  concave ; 
pectoral  shorter  than  ventrals,  the  first  ray  of  the  latter  being  filamen- 
tous. Scales  on  body  and  head  ctenoid.  Silvery  gray,  darker  above ; 
three  dark  brown  longitudinal  stripes  along  sides,  the  lower  broadest, 
extending  from  eye  to  middle  of  caudal,  the  middle  one  running  to  upper 
edge  of  tail,  the  upper  to  soft  dorsal;  below  these  stripes  are  some- 
times feebler  ones,  besides  brownish  lines  following  the  rows  of  scales ; 
fins  plain,  more  or  less  punctulate ;  markings  probably  less  distinct  in 
the  adult.  Head  3;  d  pth  3.  D.  X-I,  27;  A.  II,  8;  scales  11-56-16. 
San  Diego,  California.     (Steindachner.) 

{Can'ina  {Johnius)  jacobi  St«iud.  Ichth.  Beitrllge,  viii,  3,  1879. 
§9§*  S«  ocellata  (L.)  Gthr. — Chanmcl  Bass;  Bed  Horse;  Bed  Bass, 

Grayish  silvery,  iridescent;  scales  with  dark  spots  forming  faint  ir- 
regular undulating  stiipes;  upper  part  of  base  of  caudal  with  an  oval 
black  spot  as  large  as  the  eye,  bordered  by  white  or  orange,  this  spot 
often  duplicated.  Body  rather  elongate,  not  much  elevated,  compressed 
behind,  an  almost  even  carve  from  snout  to  base  of  dorsal ;  x>reopercle 
distinctly  serrate;  eye  large,  IJ  in  snout,  5 J  in  head;  gill-rakers  short 
and  thick ;  mouth  large,  maxillary  nearly  reaching  the  posterior  mar- 
gin of  the  orbit.  Caudal  truncate ;  second  anal  spine  rather  strong,  two- 
thirds  as  long  as  first  ray;  pectoral  fins  very  short,  not  reaching  half 
way  to  anal.    Lower  pharyngeals  narrow,  with  conical  teeth.    Head  3^ ; 

*  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  le^,  30:  type  Perca  ocellata  L.  {dxiaiyaj  sciicna; 
an^,  appearance.) 
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805.— 8ERIPHU8  Ayres. 

Queen-fishes. 

(Ayrea,  Proc.  Cal.  Acad.  Nat.  Sci.  pt.  ii,  80,  1861:  tyx>«  Seriphus  poHius  Ayres,) 

'  Body  oblong,  compressed,  covered  with ratber  large,  deciduous,  ctenoid 
scales.  Head  deep,  compressed,  carinated  behind,  depressed  above  the 
eye.  Snout  bluntish,  lower  jaw  projecting.  Mouth  large,  oblique.  Teeth 
small,  sharp,  separated,  in  narrow  bands.  Gill-rakers  long.  Pseudo- 
branchisB  present.  Preopercle  with  its  membranaceous  edge  denticulated. 
Fins  fragile,  the  soft  parts  scaly ;  dorsal  fins  well  apart,  the  second  un- 
usually small,  scarcely  larger  than  the  anal,  which  i«  unusually  large; 
anal  spines  2,  feeble ;  caudal  fin  lunate.  VertebrsB  14  +  10,  as  in  Otolith' 
incB,  Size  small,  {nipupoq^  a  small  winged  insect;  also  a  kind  of  worm- 
wood; the  allusion  not  evident.) 

91  §•  S.  polllus  Ayrea.— <3iieen-/«A;  King-fish. 

Bluish  above,  sides  and  below  bright  silvery,  finely  punctate ;  ver- 
tical fins  all  pale  yellow;  base  of  pectorals  blackish.  Body  oblong,  com- 
pressed. Depth  of  head  %  its  length.  Mouth  very  large,  oblique,  the 
tip  of  the  mandible  on  the  level  of  the.  pupil,  the  broad  maxillary  reach- 
ing to  the  posterior  margin  of  the  pupil.  Teeth  small,  sharp,  separated, 
in  about  two  series  in  front  and  one  behir.d.  Gill  rakers  §  diameter  of 
eye.  Scales  ctenoid,  very  deciduous.  Spines  very  slender.  Soft  parts 
of  vertical  fins  largely  covered  with  small  deciduous  scales.  Dorsals 
well  separated,  the  second  inserted  in  advance  of  the  anal,  which  ex- 
tends much  further  back;  caudal  concave;  pectorals  small,  barely 
reaching  tips  of  the  small  ventrals.  Flesh  very  tender.  Head  35; 
depth  3f .  D.  VIII-I,  20 ;  A.  II,  21 ;  Lat.  1.  about  60.  L.  12-14  inches. 
Coast  of  California ;  very  abundant  southward ;  north  to  San  Francisco. 

(Ayrea,  Proc.  Cal.  Acad.  Nat.  Sci.  ii,  80, 1881 ;  Gill,  Pi"oc.  Acad.  Nat.  Sci.  Phila.  1862, 
277.) 

Family  XCII.— GERRID^. 

(The  Oerroids.) 

Body  oblong  or  elevated,  compressed,  covered  with  sparoid  scales ; 
lateral  line  continuous ;  mouth  moderate,  extremely  protractile,  descend- 
ing  when  protruded,  the  spiues  of  the  premaxillary  extending  to  above 
the  eye,  closing  a  deep  groove  in  the  top  of  the  head ;  maxillaiy  with- 
out supplemental  :bone,  not  slipping  under  the  very  narrow  preorbital; 
its  surfacp  atttrqjli^ke  the  rest  of  the  head ;  ba^e  of  mandible  scaly, 
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a  slit  between  it  and  the  preorbital  to  permit  its  free  motion ;  both  jaws 
with  slender,  villiform  teeth ;  no  incisors,  canines,  nor  molars ;  no  teeth 
cm  vomer  or  palatines;  preopercle  entire  or  serrate;  sides  of  head 
scaly;  nostrils  double,  round;  pseudobranchise  concealed;  gill- takers 
short,  broad ;  gill-membranes  separate,  free  from  the  isthmus ;  dorsal 
fin  single,  continuous  or  deeply  notched,  the  spinous  and  soft  poirions 
about  equally  developed,  with  a  scaly  sheath  along  the  base,  as  in  Em- 
biotocidcB;  dorsal  spines  usually  9  or  10 ;  anal  usually  with  3  spines ;  the 
soft  portion  of  the  fin  similar  to  the  soft  dorsal,  but  shorter ;  ventral 
fins  thoracic,  I,  5 ;  branchiostegals  C ;  lower  pharyngeal  bones  firmly 
united,  with  a  suture;  air-bladder  present;  pyloric  coeca  rudimentary; 
vertebrae  10-14.  Oviparous.  Species  about  30,  inhabiting  the  tropical 
seas.  They  differ  considerably  in  form,  and  in  development  of  spines, 
but  probably  all  may  be  referred  to  a  single  genus. 

(Gerridce  GUnther,  iv,  252-264.) 

306.— OEKRE8  Cuvier. 
(Cnvier,  R^gne  Anim.  ed.  2,  ii,  1829:  type  Gerres  plumierl  Cuv.  &,  Val.) 

Character  of  the  genus  included  above.  (An  ancient  Latin  name  of 
some  similar  fish.) 

a.  Preopercio  serrate ;  second  spines  of  dorsal  and  anal  much  enlarged.    {Genres,) 

919.  O.  plnmieri  Cnv.  &  Val. 

Brilliant  silvery,  a  blackish  stripe  along  each  row  of  scales,  making 
about  12  streaks,  the  upper  concurrent  with  the  back  and  thus  strongly 
curved ;  fins,  except  the  pectorals,  dusky.  Body  compressed,  the  back 
much  elevated,  the  profile  steeply  descending  and  somewhat  concave,  the 
snout  rather  ])ointed ;  lips  full,  mouth  quite  small,  the  maxillary-  reaching 
front  of  the  pupil  of  the  large  eye,  which  is  longer  than  snout,  3^  in 
head;  three  rows  of  scales  on  cheek;  scales  large,  smooth,  adhei-ent; 
longest  dorsal  spine  nearly  as  long  as  head,  longer  than  longest  anal 
spine ;  jiectorals  narrow,  pointed,  reaching  past  tips  of  ventrals  to  anal ; 
caudal  forked;  ventral  with  a  large  accessory  scale.  Lat.  1.  consx>icuons, 
its  sciiles  38.  Head  3J  in  length ;  depth  2.  D.  IX,  12 ;  A.  Ill,  9,  the  last 
rays  not  much  higher  than  the  scaly  sheath.  West  Indies,  north  to 
Eastern  Florida. 

(Cuv.  &  Val.  vi,  452;  GUnther,  iv,  253.) 

aa,  Preopercle  entire ;  second  spines  of  dorsal  and  anal  little  enlarged.    {Diaptenu* 
R<inzani.) 


•  Diapterus  Rauzani,  N.  Comm.  Ac.  Sc.  Bol.  1841 :  =  Eucinostomus  B.  &,  G.     (Siaitte- 
po?,  having  the  tin  divided.) 
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920.  O.  arffentens  (Baird  &.  Girard)  GttDther. 

Silvery,  withciut  spots  or  streaks  on  body  or  fius ;  young  sometimes 
barred.  Mouth  very  small,  maxillary  reaching  slightly  beyond  vertical 
from  front  of  eye;  scales  large;  spinous  part  of  dorsal  as  long  as  soft; 
second  dorsal  spine  scarcely  half  the  length  of  head;  soft  dorsal 
extending  a  little  further  back  than  anal.  Eye  3  in  head  Head  3|; 
depth  3.    D.  IX,  10 ;  A.  Ill,  7  or  8.    New  Jersey  to  North  Carolina. 

{Eucinosiamua  argenteus  Baird  &  Girard,  Ninth  Smithsonian  Report,  1854,  335.) 

991.  O.  hontonynius  (Goode  &  Bean)  J.  SlG. 

Silvery,  brownish  above,  centre  of  scales  with  a  darker  spot ;  a  black 
spot  on  spinous  dorsal ;  young  with  transverse  dark  bars.  Body  oblong, 
compressed^  highest  at  front  of  spinous  dorsal ;  profile  steep,  not  arched ; 
mouth  horizoTital,  maxillary  reaching  to  below  eye ;  eye  large.  Head  3f 
in  length ;  depth  2 J ;  eye  3  in  head.  D.  IX,  10 ;  A.  Ill,  8.  L.  lat.  about 
40.  {Baird  &  Girard,)  Atlantic  coast  of  the  United  States;  abundant 
southward. 

(Diapierus  honumymus  Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  340,  1879:  Eucipoato- 
musargentens  Girar<l,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  17,  not  of  B.  &  G. :  Gerres 
argenteus  Giinther,  iv,  256.) 

99d.  O.  hareng^ulus  (Goode  &  Bean)  J.  &  G. 

"The  height  of  the  body  is  contained  3  to  3 J  times  in  the  total  length 
without  cau<]al,  the  length  of  the  head  3^  to  3|  times;  the  diameter  of 
the  eye  excels  the  length  of  the  snout  and  is  contained  3  times  in  the 
length  of  the  head  and  equals  the  width  of  the  interorbital  space;  the 
groove  for  the  processes  of  the  intermaxillaries  is  naked  and  extends  to 
the  vertical  through  the  anterior  third  of  the  eye ;  the  free  portion  of 
the  tail  is  longer  than  high ;  the  least  height  of  tail  equals  the  length  of 
the  Gth  dorsal  spine ;  the  3rd  dorsal  spine  is  the  longest,  its  length  being 
contained  twice  in  the  height  of  the  body  and  equals  the  length  of  the 
head  without  the  postorbital  portion ;  the  last  dorsal  spine  equals  in 
length  the  2d  anal,  and  about  equals  the  length  of  the  snout,  and  is  about 
f  as  long  as  the  3d ;  the  first  dorsal  ray  is  fully  1|  times  as  long  as  the 
1st  dorsal  spine ;  the  2d  anal  spine  is  stronger  and  shorter  than  the  3nl, 
its  length  being  contained  3|  in  the  length  of  the  head ;  the  3d  anal 
spine  is  contained  3^  times  in  the  length  of  the  head;  the  caudal  is 
forked,  its  length  slightly  less  than  the  Jlength  of  the  head,  and  very 
little  greater  than  the  length  of  the  pectoral ;  the  pectoral  reaches  to 
the  perpendicular  through  the  origin  of  the  soft  dorsal.  The  ventral  is 
half  as  long  as  the  head;  the  vent  is  under  the  2d  ray  of  the  soft  dor- 
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sal.  D.  IX,  10 ;  A.  II  r,  7 ;  p.  15 ;  V.  1, 5 ;  C.  +  17  + .  L.  lat.  44 ;  L.  trans. 
-^.  The  back  has  a  slight  tawny  hue,  interrupted  as  it  blends  with  the 
white  of  the  sides  by  five  or  six  indistinct  scoUopy  incursions  of  the 
body  color,  giving  the  upper  part  of  the  side  of  the  fish  a  marbled  ap- 
I)earance.''    (Goode  &  Bean.)    West  coast  of  Florida. 

{Euoinostomvs  harengulus  Goode  &  Beau,  Proc.  U.  S.  Nat.  Mas.  1879,  132,  340.) 

Family  XCIIL— EMBIOTOCID^. 

(The  Surf -fishes.) 

Viviparous  Labroids.  Body  ovate  or  oblong,  compressed,  covered 
with  cycloid  scales  of  moderate  size.  Cheeks,  operculum,  and  interoper- 
culum  scaly.  Lateral  line  continuous,  running  high,  without  abrupt  flex- 
ure; not  extending  on  the  caudal  fin.  Head  rather  short.  Mouth  small, 
terminal.  Jaws  with  conical  or  compressed  teeth  of  moderate  or  small 
size,  in  one  or  two  series.  No  teeth  on  vomer  or  palatines;  no  canines; 
lower  pharyngeals  united,  without  suture,  their  teeth  conical  or  paved. 
Upper  jaw  freely  protractile.  Lips  full,  the  lower  either  forming  a  free 
border  to  the  jaw  or  ehse  attached  by  a  frenum  at  the  symphysis.  Max- 
illary short,  without  supplemental  bone,  slipping  for  most  or  all  of  its 
length  under  the  preorbital.  Opercular  bones  entire.  Branchiostegals 
G  (or  5).  Gill-rakers  usually  slender;  gill-openings  wide,  the  membranes 
free  from  the  isthmus  or  very  slightly  connected;  pseudobranchiflB 
present;  gills  4,  a  slit  behind  th*^  fourth.  Nostrils  round,  2  on  each 
side.  Dorsal  fin  single,  long,  with  8-18  usually  slender  spines,  which 
are  depressible  in  a  groove.  A  sheath  of  scales  along  the  base  of  the  an- 
terior part  of  soft  dorsal  and  posterior  part  of  spinous  dorsal ;  this  sheath 
separated  by  a  furrow  from  the  scales  of  the  body.  Anal  fin  elongate, 
with  3  moderate  or  small  spines  and  15-35  slender  soft  rays,  its  form 
and  structure  differing  in  the  two  sexes.  Ventral  fins  thoracic,  I,  5. 
Pectorals  moderate.  Caudal  forked.  Oviduct  opening  behind  the  vent, 
the  two  apertures  always  distinctly  separated.  Air-bladder  large,  sim- 
ple.   No  pyloric  coeca.     Vertebrae  1^3-19  +  19-23. 

Viviparous.  The  young  are  hatched  within  the  body,  where  they 
remain  closely  i)acked  in  a  sac-like  enlargement  of  the  oviduct  analo- 
gous to  the  uterus?,  until  born.  These  foetal  fishes  bear  at  first  little 
resemblance  to  the  parent,  being  idosely  compressed  and  having  tlie 
vertical  fins  exceedingly  elevated.  At  birth  they  are  from  1^  to  2^ 
inches  in  length,  and  similar  to  the  adult  in  appearance,  but  more  com- 
pressed, and  red  in  color.    Since  the  announcement  of  their  viviij/arous 
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nature  by  Dr.  Gibbons  and  Professor  Agassiz,  in  1853,  these  fishes  have 
been  the  subject  of  much  interest  to  auatoiuist|9. 

Fishes  of  the  Pacific  coast  of  North  Am^rica^  inhabiting  bays  and 
the  surf  on  sandy  beaches.  One  species  {Eysterocarpus  traski)  inhabits 
fresh  waters,  one  {^'Ditrema^  violaceum)  is  found  in  Australia,  and 
another  (Ditrema  temmincki)  is  found  in  Japau.  The  species  reach  a 
length  of  from  G  to  18  inches,  and  are  very  abundant  where  found. 
They  are  much  used  for  food,  but  the  llesh  is  poor  and  tasteless.  Most 
of  them  feed  on  Crustacea,  but  one  geuus  {Abeona)  is  partly  or  wholly 
herbivorous.    Geuera  8;  species  20. 

(Emhiotocidw  GUnther,  iv,  244-251.)  * 


u 


Spinous  dorsal  longer  than  the  soft  part,  of  16-18  spines;  second  anal  spine  the 

largest.     ( Ilysterocarpinw. ) 
a.  Scales  large ;  teeth  moderate,  conical,  in  one  series ;  lower  lip  without  frennm. 

Hystrrocarpus,  307. 
**  Spinous  dorsal  shorter  than  the  soft  part,  of  8-11  spines;  anal  spines  graduated. 

(Embiotocince,) 
h.  Scales  large  (40-50  in  thu  lateral  line);  soft  dorsal  and  anal  more  or  less  short- 
ened. 
0.  Teeth  incisor-like,  most  of  them  obtusely  thrce-lobed ;  lower  lip  with  a  nar- 
row frenuni • Abeona,  308. 

CO.  Teeth  conic,  entire Micrombtuus,  309. 

hh.  Scales  small  (60-75  in  the  lateral  Hue). 

d.  Teeth  in  two  series  in  each  jaw Amphistichus,  310. 

dd.  Teeth  in  a  single  series  in  each  jaw. 
e.  Lower  pharyngeal  bone  normal  (with  the  posterior  margin  concave,  the 
the  lateral  horns  well  developed,  and  the  teeth  all  on  the  same  plane, 
some  conical,  some  truncate). 
/.  Lower  lip  with  a  frenum,  its  eilge  entire. 

g.  Abdomen  much  louger  than  the  base  of  the  short  anal  fin. 

Hypsurus,  311. 
gg.  Abdomen  much  shorter  than  the  base  of  the  long  anal  fin. 

Dftrkma,  312. 
ff.  Lower  lip  without  frenum,  its  free  fold  incised  behind;    lips  very 

large Rhacochilus,  313. 

ee.  Lower  pharyngeals  i>eculiar,  very  large,  posteriorly  convex,  the  lateral 
horns  little  develope<l,  the  teeth  on  two  separate  planes  which  meet 
at  an  angle,  the  anterior  teeth  hexagonal  and  tessellated,  the  posterior 
sppressed  forwards Damalichtuys,  314. 

80Y.~Hr8TERO€ARPU8  Gibbons. 

(Qibbons,  Daily  Placer  Times  and  Transcript,  May  18,  1854,  and  in  Proc.  Acad.  Nat. 
Sci.  Phila.  1854, 124:  type  Hysterocarpus  traski  Gibbons.) 

Body  ovate,  the  back  strongly  elevated  and  convex  5  bead  small,  the 
snout  projecting ;  mouth  small,  with  one  series  of  rather  large,  bluntly 
conical  teeth ;  the  jaws  about  equal ;  lips  not  much  enlarged,  the  lower 
forming  a  free  border,  without  frenum ;  gill-rakers  moderate,  widely  set; 
brauchiostegals  5;  scales  rather  large,  silvery;   spinous  dorsal  very 
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long,  of  about  IG  spines,  liigliest  at  the  fifth  or  sixth,  thence  gradually 
shortened  each  way,  the  last  spines  being  shorter  than  the  soft  rays; 
anal  spines  stronger  than  in  the  other  genera,  curved,  the  second 
spine  being  longer  and  stronger  than  the  first  and  third,  which  are 
nearly  eqaal ;  soft  rays  of  anal  20-23  in  uamber,  the  anterior  simply 
articalated.  Fresh  waters  of  California.  (5<rTr/>«c,  later;  xapi:o<;^  fruit; 
i.  e,j  fruit  borne  late;  in  allusion  to  the  prolonged  development  of  the 
embryo.) 

933.  H.  fraski  Gibhons. 

Males,  above  dark  brown,  sides  yellowish  or  olivaceous,  with  fine 
black  dots ;  throat  and  belly  golden  yellow ;  females  olivaceous,  darker 
above,  with  black  blotches  on  sides  in  irregular  transverse  bars.  Body 
oval,  compressed ;  ventral  curve  less  than  that  of  the  back ;  head  small, 
profile  from  snout  to  occiput  concave ;  mouth  small,  oblique,  maxillary 
not  reaching  orbit ;  lat^eral  line  following  the  curve  of  the  back ;  dorsal 
spines  rather  high,  the  fourth  to  seventh  highest ;  cheeks  with  3  rows 
of  large  scales.  Head  3J ;  depth  2.  D.  XVI,  11;  A.  Ill,  22;  Lat.  1. 40. 
Bivers  of  Central  California,  locally  abundant. 

(Gibbons,  Pioo.  Acad.  Nat.  Sci.  Phila.  1854,  105,  124;  GUntber,  iv,  251.) 

808.— ABEONA  Girard. 
Shiners, 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  322:  type  Abeona  trawhridgii  Grd,  =  Cyma- 
togaater  minimus  Gibbons.) 

Body  ovate  or  oblong,  compressed.  Head  moderate.  Mouth  small; 
the  jaws  about  equal ;  lips  ratber  thin,  the  lower  with  a  narrow  freuum; 
teeth  in  one  principal  series,  besides  which  are  often  one  or  two  other 
teeth,  stout,  somewhat  compressed,  and  incisor-like ;  all  or  most  of  the 
teeth  three-lobed.  Gill-rakers  very  slender  and  short.  Lower  phar^'n- 
geals  scarcely  concave  behind ;  the  teeth  all  large  ai\d  truncate.  Scales 
large.  Dorsal  fin  short  and  high ;  the  spines  robust ;  the  middle  ones 
highest  and  rather  higher  than  the  soft  rays.  Anal  fin  short  and  deep, 
with  strong  spines.  Vertebrre  (in  A,  minima)  14  +  19.  Species  of  small 
size;  partly  or  wholly  herbivorous,  feeding  on  sea- weeds.  Coloration 
variegated.    (A  coined  name  without  meaning.) 

994.  A.  minima  (Gibbons)  Gill. 

Color  greenish  above  with  bluish  reflections,  thickly  dusted  with 
black  dots ;  an  irregular  longitudinal  black  band  along  axis  of  body, 
and  two  vertical  dark  bars  downward  from  base  of  dorsal  flu  on  which 


588      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — IV. 

they  appear  as  blotches;  sides  often  with  much  light  yellow;  axil  of 
pectorals  black.  Body  oval,  compressed,  with  thick  short  caudal  pe- 
duncle and  very  short  head.  Profile  moderately  depressed  above  the 
eyes.  Spinous  dorsal  rapidly  rising  to  the  fifth  or  sixth  spine,  thence 
gradually  descending;  spinous  dorsal  higher  than  soft  part;  cheeks 
with  scales  in  2^  series.  Head  3^ ;  depth  2.  D.  IX,  14 ;  A.  Ill,  16 ;  Lat. 
1.  45.  L.  6  inches.  Pacific  coast  of  United  States;  common;  the  small- 
est of  the  family. 

(Cymatogiisier  minimus  GibbonR,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 125:  Aheona  irouh 
hridgii  Girard,  U.  8.  Pac.  R.  R.  Surv.  Fish,  x,  ld6,  pi.  34,  fig.  6-10 :  Ditrcma  mUamvM 
GUnther,  iv,  249.) 

995.  A.  aurora  Jordan  &  Qilbert. 

Color  blaish-black  above,  becoming  lighter  on  sides  and  silvery  be- 
low. Opercles  and  lower  half  of  sides  punctate  with  black  dots  and 
shaded  with  light  orange,  the  latter  more  intense  on  the  centres  of  the 
scales  and  forming  a  difi'use  lateral  band;  a  broad  grayish  streak  back- 
wards from  pectorals  to  opposite  origin  of  anal,  this  streak  withoat  orange 
tint  and  with  the  margins  of  the  scales  dark  b^'  aggregation  of  black 
points ;  young  specimens  with  the  bright  lateral  shade  more  distinct, 
and  ros3'  instead  of  orange;  fins  marked  with  more  or  less  blackish,  the 
anal  with  some  yellowish;  a  conspicuous  black  triangular  blotch  in  the 
axil  of  the  i)ectoral.  Body  elongate,  with  a  very  long  and  rather  thick 
caudal  peduncle.  Head  transversely  very  convex  above,  and  with  a 
blunt  snout.  Mouth  small,  oblique ;  maxillary  reaching  but  two-thirds 
the  distance  to  front  of  orbit.  Spinous  dorsal  with  the  fifth  to  the  ninth 
spines  highest,  and  about  equal  to  the  longest  soft  ray.  Caudal  forked 
for  nearly  half  its  length.  Scales  on  cheeks  in  3  distinct  series.  Head 
4 ;  dei>th  2%.  D.  IX,'l7  ;  A.  Ill,  20 ;  Lat.  I.  45.  L.  7  inches.  Monterey 
Bay.  California ;  abundant  in  rock-iK>ols. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1880,  299.) 

ai'i.-MICROllIETRUS  Gibbons. 

Sparadaa, 

(Cymafogasler  and  Brachyistius  Gill:  Metrogaater  Agaasiz.) 

(Gibbons,  Proc.  Cal.  Acad.  Nat.  Sci.  in  Daily  Placer  Times  and  Transcript,  May  30, 
18^4:  type  Cymaiogaater  aggregatus  Gibbons.) 

Body  elliptical,  oblong,  compressed.  Head  conic.  Mouth  small, 
oblique,  the  lower  jaw  slightly  shorter;  li])s  thin,  the  lower  with  narrow 
frenum  or  none;  teeth  small,  conical,  rather  numerous,  in  one  series. 
Gill-rakers  moderate,  slender.     Scales  comparatively  large.    Dorsal 


93.   EMBIOTOCID^ — MICJROMETRUS.  589 

spines  rather  high,  some  of  the  middle  ones  highest,  the  posterior  not 
so  high  as  the  soft  rays  -,  the  soft  dorsal  shortened.  Anal  moderate, 
with  weak  spines.  Caudal  forked.  Pharyngeals  normal^  the  teeth  all 
conic.  Vertebrae  (in  M.  aggregatus)  15  4-20;  in  M,  frenatus  13  +  21. 
Species  of  small  size  and  bright  coloration,  (/uxpoxy  small;  /isrpo^y 
measare,  i.  e.,  small  size.) 

a.  Lower  lip  with  a  frenum.     ( BrachyUiius  *  QiU. ) 

926.  M.  frenatus  (GiU)  J.  <&  G. 

Body  elongate,  compressed,  regularly  elliptical,  with  a  slender  pointed 
head  and  a  long  caudal  peduncle;  profile  much  depressed  over  tlie  e^es, 
the  snout  projecting.  Mouth  very  small,  oblique,  maxillary  not  reach- 
ing orbit.  Cheeks  with  two  rows  of  scales.  Dorsal  spines  very  long 
and  rather  strong,  the  sixth  and  seventh  the  longest  and  a  little  longer 
tlian  the  soft  rays.  Caudal  rather  deeply  forked.  Gill-rakers  slender, 
rather  long.  Color  dark  olive  brown  above,  each  scale  with  a  dark 
spot  at  base,  followed  by  a  light  mark;  below  bright  light  copj)ery- 
red ;  each  scale  with  a  blue  spot  and  dark  punctulatious;  head  colored 
like  the  body;  fins  all  light  reddish.  Head  3|;  depth  3.  D.  VIII,  15; 
A.  Ill,  22;  Lat.  1.  40.  L.  8  inches.  Entire  Pacific  coast  of  United 
States ;  locally  very  abundant. 

{BrachyUtiua  frenatus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18S2,  275:  Brachyistius  fre- 
natus Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1860,  304 :  Ditrema  brevipinne  Giintlier,  iv, 
248.) 

9ft7m  HI*  rosaceus  Jordan  &  Gilbert. 

Bodyoblong-ovate,  deepest  at  the  shoulders;  the  profile  thence  to  the 
occiput  convex,  the  occipital  and  interorbital  region  considerably  depress- 
ed ;  body  tapering  backwards  from  the  shoulders  into  a  short  and  slender 
caudal  peduncle.  Head  small,  thick,  the  snout  blunt.  Mouth  compara- 
tively large,  little  oblique,  the  lower  jaw  included;  maxillary  slightly  pass- 
ing the  vertical  from  the  front  of  the  orbit;  premaxillary  anteriorly  on  a 
level  with  the  inferior  margin  of  the  pupil.  Eye  very  large,  its  diameter 
about  one-thi'.d  the  length  of  the  head;  interorbital  region  very  broad. 
Teeth  large,  conical,  truncate  at  tip,  about  J^;  none  on  the  sides  of  the 
lower  jaw.  Scales  on  the  cheeks  in  three  series.  Spinous  dorsal  high, 
the  first  spine  about  two-fifths  thelength  of  the  highest ;  the  sixth  to  tenth 
of  nearly  equal  height,  and  higher  than  the  soft  rays.  Anal  fin  with  the 
base  oblique,  the  spines  rather  strong,  and  more  or  less  curved.    Caudal 

•Gin,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  275:  type  Brachyistius  frenatus  Gill. 
{fipaxviy  short;  i6rioyj  sail.) 
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fjn  narrow,  forked  for  more  than  Jialf  its  length,  the  lobes  rather  pointed, 
Pectoral  fins  small,  not  reaching  to  the  tips  of  the  ventrals.  Color  ro>e- 
red  with  silvery  lustre,  darker  above;  top  of  head  orange;  a  very  dis- 
tinct chocolate  colored  spot  above  the  laterail  line  at.  the  origin  of  the 
8oft  dor  sal  fin ;  another  smaller  one  just  below  the  end  of  the  soft  dorsal. 
Fins  immaculate,  tinged  with  reddish.  Head  3^;  depth  2^.  D.  X,  18; 
A.  Ill,  20;  scales  G-5(V-IG,  L.  8  inches.  San  Francisco,  CaL,  in  deep 
water  outside  the  Golden  Gate. 

{Cymatoganitr  rosaceus  Jordan  &  Gilbert,  I*roc.  U.  S.  Nat.  Mus.  1880,  303.) 
aa.  Lower  lip  without  fxeniim.     (Micromeirus.) 

9d§«  ]f[«  agg^reffatus  6iblK>nH.— ^/Miraf7a ;  ^*  Minnow.^* 

Silvery,  back  dusky;  middle  of  sides  anteriorly  with  the  scales  each 
with  a  cluster  of  dark  i>oiuts,  these  forming  a  series  of  longitudinal 
stripes,  w^hich  extend  to  opposite  the'b«ise of  the  anal;  these  stripes  are 
iuterrupt«»d  by  .'5  vertical  light  yellow  bars,  on  which  are  no  black  specks 
ifi  the  adult.  Adult  males  in  spring  almost  entirely  black.  Body 
elongate  oval,  compressed,  heaviest  at  the  front  of  the  dorsal ;  caudal 
peduncle  short  and  slender;  head  short;  teeth  very  small,  conical  12-6; 
dorsal  spines  high  and  rather  feeble,  rising  rapidly  to  the  fifth,  thence 
slowly  descending,  the  last  lower  than  the  soft  rays.  Cheeks  with  3 
rows  of  scales.  Head  3^;  depth  2§.  D.  IX,  20 ;  A.  Ill,  23;  scales  3- 
38-11.  L.  C  inches.  Pacific  coast  of  the  United  States,  everywhere 
exceedingly  abundant. 

{Cymaiogaster  aggregatu9  Gibbons,  I.  c.  May  18,  18o4 ;  Gibbons  1.  c.  May  30,  1854; 
Gibltons,  Proc.  Acad.  Nat.  Sci.  Pbila.  1854,125:  Cymatoganier  aggregatua  Gibbons,  Proc, 
Acad.  Nat.  Sci.  Pbila.  1854,  100:  HolconotuB  rhodoterua  Girard,  U.  S.  Pac.  R.  R.  Surv. 
I'ish.  193 :  JHtrema  aggregatitm,  Giiiitber,  iv,  248.) 

310.— AinPIIISTIGnUS  Agassiz. 

Walleyed  Perch. 

(HolcoiOtua  Agassiz:    Enti'.c^Uhya  Girard:    Cftmaiogasler*  and  Hgperproaopon  Gihhonsi 

Hypocritichthya  Gill.) 

(Agasfliz,  Am.  Joani.  Sci.  Arts.  1854, 367 :  type  Ampliaiichua  argenteua  Agassiz.) 

Body  ovate  or  oblong,  strongly  compressed.   Mouth  moderate,  oblique, 
or  almost  vertical,  with  slender  conical  teeth  in  two  series  in  each  jaw, 
the  outer  series  longer;   lips  thin,  the  lower  with  or  without  frenum. 
Gill-rakers  long  or  short,  slender  and  stiff'.    Pharyngeals  normal.     Fins 


•  The  genus  Cymaiogaaier  Gibbous,  as  lirst  defined  by  its  author,  is  equivalent  to  the 
earlier  Holconotttn  of  Agussiz.  Prior  to  tlii.s,  the  name  Cymatogaater  was  used  by  Gib- 
bons, without  oxplauution,  a^  the  generic  name  of  the  group  afterwards  called  by  him 
Micromeirua, 
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not  very  high,  the  spuies  slender.  Scales  small,  60-75  in  the  coarse  of 
the  lateral  line.  S])ecies  5,  (littering  considerably  in  form  and  appearance^ 
bat  agreeing  in  essential  characters,    (ainfn^  double  ]  <mxo^,  series.) 

*  Lower  lip  without  freuum ;  gill-rakers  numerous,  loug. 

a.  Profile  depressed  or  concave  over  the  eyes;  mouth  very  oblique,  the  lower 
jaw  projecting ;  eye  very  large. 
h.  Anal  fin  short,  its  rays  about  III,  23.    (Hypocritichthtfa*  Gill.) 

929.  A.  analis  (A.  Agassiz,)  Jor.  <&  Gilb. 

Silvery ;  an  inky  blotch  on  the  middle  of  the  anal  fin  and  a  fainter 
blotch  on  the  spinoas  dorsal ;  front  of  anal  yellow ;  fins  otherwise  plain. 
Axil  black.  Body  comparatively  elongate,  formed  mach  as  in  Micro- 
metrus  frenatm  ;  apper  anterior  profile  Jiearly  straight,  depressed  above 
the  eyes.  Snoat  sharp.  Moath  large,  very  oblique,  the  tip  of  the  lower 
jaw  on  a  line  with  the  upper  profile  of  the  snout ;  maxillary  reach- 
ing front  of  orbit.  Dorsal  spines  high  and  slender,  longer  than  the 
soft  .rays,  the  middle  longest.  Anal  spines  small.  Caudal  fin  short, 
not  widely  forked ;  pectorals  short  and  broad,  four-fifths  the  length  of 
head.  Eye,  five  fourths  the  length  of  snout.  Head  3^;  depth  2J.  D. 
IX,  22 ;  A.  Ill,  23 ;  Lat.  1.  63.  L.  6  inches.  San  Francisco  to  Point 
Concepcion ;  rather  rare ;  locally  abundant  at  Santa  Cruz. 

(Hyperprosopott  anali8  Alex.  Agassiz,  Proc.  Boat.  Soc.  Nat.  Hist.  1861, 133:  HypocriU 
ichthya  analis  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1862,  'J76:  Ditrema  anale GUuther,  iv, 250.) 

6.  Anal  fin  long,  its  rays  about  III,  33.    {Hyperprosoponi  Gibbons.) 
c.  Ventral  fins  posteriorly  black. 

980.  A.  arcuatus  (Gibbons)  J.  <&  G.^Wall-eyed  Perch;  White  Perch, 

Bluish  black  above;  sides  bright  silvery,  sometimes  faintly  barred; 
ventrals  with  a  broad  terminal  bar  of  black;  caudal  and  anal  edged 
with  blackish.  Body  ovate,  strongly  compressed.  Interorbital  space 
rather  wide,  abruptly  depressed  at  the  nape,  the  profile  of  the  snout 
extending  forward  at  a  less  angle  than  that  of  the  back.  Snout  very 
short,  much  shorter  than  the  eye.  Maxillary  scarcely  reaching  front 
of  pupil.  Mouth  extremely  oblique.  Eye  2J  in  head,  larger  th&n  in 
any  other  species.  Middle  dorsal  spines  a  little  higher  than  the  last, 
or  than  the  soft  rays;  anal  low.    Head  3J;  depth  2 J.    D.  IX,  27;  A. 

*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  276:  type  Hyperprosopon  analis  A.  Ag. 
{irroKpiToij  deceiver;  IxOv(t,  fish;  its  appearance  (Micrometrua)  belying  its  affinities 
(Holconotus), 

t Gibbons,  Daily  Placer  Times  and  Transcript,  May  18,  and  in  Proc.  Acad.  Nat.  Sci. 
Phila.  1854,  103:  type  Hyperprosopon  argenteus  Gibbons,  (vtct^p,  above;  npodoonor, 
face.) 
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Ill,  32;  Lat.  1.  72.    L.  10  inches.    Coast  of  California,  from  Cape  Men- 
docino southward ;  very  abundant. 

{Hifperprosopon  argenieum  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  105:  Hyper- 
prosopon  arcuatum  Gibbons,  1.  c.  125:  Hifperprosopon  argenteus  and  arcuatus  Gill,  Proc. 
Acad.  Nat.  Sci.  Pliila.  186i,  276:  Ditrema  arcuatum  and  Ditrema  niegalops  Gtinther,  iv, 
249:  Ennichthys  megalops  Girard,  U.  S.  Pacific  R.  R.  Surv.  Fish.  197.) 

cc.  Ventral  fins  not  black. 

981.  A.  agrassjzi  (Gill)  J.  &  G. 

Greenish  olive  above;  sides  bright  silvery;  5  or  6  short  blackish  ver- 
tical bars  on  the  sides,  these  sometimes  obsolete;  a  dasky  patch  above 
anal  and  on  the  front  part  of  anal  fin;  caudal  reddish,  dusky  at  tip; 
ventrals  colorless.  Body  elliptic  ovate,  the  profile  nearly  straight  from 
the  snout  to  above  the  occiput,  there  forming  a  slight  angle,  thence 
straightish  to  the  base  of  dorsal ;  ventral  outline  variable,  sometimes 
strongly  arched.  Mouth  small,  very  oblique,  the  preniaxillary  on  the 
level  of  the  middle  of  the  pupil,  the  maxillary  scarcely  reaching  front 
of  pupil.  Eye  half  longer  than  the  snout.  Three  rows  of  scales  on 
cheek.  Sixth  dorsal  spine  highest,  higher  than  the  soft  rays;  pectorals 
falcate.  D.  IX,  25;  A.  Ill,  29;  Lat  1.  60.  L.  8  inches.  Coast  of  Cal- 
ifornia; not  generally  abundant. 

{Hgperprosojwn  arcuatus  A\i3K,  Agassiz,  Proc.  Host.  Soc.  Nat.  Hist.  1881,  125  (not  of 
Gibbons):  Byperprosopon  agcutsizii  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1852,  276.) 

on.  Profile  little  depressed  above  the  eyes ;  month  less  oblique,  the  lower  jaw  not 
projecting ;  eye  scarcely  longer  than  snout.    {Holoonotus,*) 

939.  A.  rhodoterus  (Agassiz)  J.  &  G. 

Greenish  above;  sides  silvery,  profusely  covered  with  spots  and 
blotches  of  light  orange-brown  or  coppery  red,  these  mostly  in  the  form 
of  interrupted  vertical  bars;  caudal,  anal,  and  ventral  fins  bright  red- 
dish, without  black  spots  or  markings.  Body  deeper,  more  elevated, 
and  less  compressed  than  in  the  preceding  species.  Profile  nearly 
straight  from  snout  to  dorsal.  Mouth  oblique,  forming  an  angle  of 
about  45  degrees;  premaxillary  on  the  level  of  the  lower  edge  of  pupil; 
maxillary  reaching  just  past  front  of  pupil.  Gill-rakers  fewer  and 
stouter  than  in  the  preceding  species.  Head  3|;  depth  2.  D.  IX  or 
X,  20;  A.  Ill,  29;  Lat.  1.  65.  L.  1  foot.  Coast  of  California;  not  very 
abundant. 

( Ilolcoiiotns  rhodoterus  L.  Agassiz,  Amer.  Joum.  Sci.  Arts,  1854, 3()8:  ITolconotus  rhodo- 
tcrua  A.  Agjvssiz,  Proc.  Bost.  Soc.  Nat.  Hist.  1861,  132:  Ennichthys  hctrrmanni  Girard, 
TJ.  S.  Pac.  R.  R.  Siirv'.  Fish.  199:  Ditrema  rhodoterum  GUnther,  iv,  250.) 

aa»  Lower  lip  with  a  frenum ;  gill-rakers  few,  short.    (Amphistichus,) 

"Agassiz,  Amer.  Jour.  Sci.  Arts,  1854,  367 :  type  Soloonotus  rhodoterue.  {oXHOi^  far- 
row; y&Toif  hack,) 
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983*  A.  Hr^enteuH  Agaaaiz.— Surf-fish, 

Silvery ;  sides  with  narrow  vertical  bars  of  a  brassy  olive  color,  alter- 
nating  with  vertical  series  of  spots  of  similar  colorj  fins  plain;  vertical 
fins  sometimes  edged  with  dusky.  Mouth  comparatively  large,  little 
oblique,  the  premaxillary  being  below  the  level  of  the  rather  small 
eye.  Body  ovate,  the  back  elevated;  ventral  outline  straightish. 
Head  blunt  and  deep.  Lips  rather  thin,  the  lower  with  a  frenum. 
Gill-rakers  few,  rather  short,  stiff;  lower  pharyngeals  normal.  Caudal 
I)eduncle  short  and  stout.  Head  3J;  depth  2^.  D.  X,  24;  A.  Ill,  26; 
Lat,  1.  65.  Vertebrad  13  +  18.  L.  1  loot.  Coast  of  California;  very 
abundant. 

(L.  Agassiz,  Amer.  Jonm.  Sci.  Arts,  1854,  367;  Girard,  U.  S.  Pac.  R.  R.  Siirv.  Fish. 
201 :  Ditrema  argenteum  GUnther,  iv,  251 :  Amphistichus  similis  Girard,  U.  S.  Pac.  R.  R. 
Surv.  Fish.  203.) 

811.— HTPSIJRIJS  A.  Agassiz. 

(Alex.  Agassiz,  Proc.  Bost.  Soc.  Nat.  Hist.  1861,  133  (nomen  nudum) :  type  Emhiotoea 
car*ji  L.  Agassiz.) 

Body  oblong,  compressed,  moderately  elevated,  tapering  abruptly  to 
a  very  slender  and  short  caudal  peiluncle.  Head  moderate,  rather 
acute,  lower  jaw  included.  Lips  moderate,  the  lower  with  a  frenum. 
Teeth  few,  conical,  blunt,  in  one  series,  those  of  the  upj)er  jaw  some- 
times partly  in  2  series.  Gill-rakers  slender,  rather  short.  Pharyn- 
geals  normal.  Dorsal  fin  rather  low,  the  spines  all  lower  than  the  soft 
rays.  Caudal  broad  and  short,  widely  forked.  Anal  fin  extremely  short, 
although  many  rayed,  beginning  far  back,  the  length  of  its  base  being 
less  than  half  the  distance  between  its  first  spine  and  the  root  of  the 
ventrals,  the  abdomen  being  therefore  extremely  long.  Scales  rather 
smalL  Vertebne  17  +  20.  This  genus  is  distinguished  from  Ditrema 
chiefly  by  the  great  length  of  the  abdominal  region.  Species  of  small 
size  and  brilliant  coloration.    (6(/'e,  high;  oopa^  tail.) 

934*  H*  caryl  (Louis  Agassiz)  Alexander  Agassiz. — Bugara, 

Coloration  extremely  variegat4id,  olivaceous,  with  stiipes  of  orange 

between  the  rows  of  scales;  about  13  dusky  orange  crossbars,  irregular 

in  form ;  eyes  reddish,  surrounded  by  a  sky-blue  band ;  membranes  of 

opercles  chiefly  orange;  opercle  bluish,  spotted  with  orange;  sides  of 

head  with  sky-blue  spots;  lower  jaw  with  orange  and  blue  stripes; 

breast  and  belly  with  longitudinal  stripes  of  bright  orange,  alternating 

with  steel-blue;  abdominal  furrow  orange,  edged  with  blue;  pectoral 

with  an  orange  crescent  at  base  bordered  with  light  blue;  soft  dorsal 
Bull.  Nat.  Mus.  No.  16 38 
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with  a  black  blotch  near  the  fronts  caadal  of  a  i>ecaliar  rich  orange* 
brown,  with  cross-bars  formed  of  roand  grayish  spots;  anal  chiefly 
orange  tipi>ed  with  blue,  and  with  a  large  blackish  blotch;  other  fins 
orange-brown,  mottled.  Body  elliptical,  compressed,  the  ventral  outline 
comparatively  straight.  Snout  sharp ;  premaxillaries  on  the  level  of 
the  lower  margin  of  pupil.  Fourth  to  sixth  dorsal  spines  highest; 
higher  than  the  soft  rays.  Pectoral  long.  Anal  very  short;  its  rays 
slender  and  crowded;  its  origin  opposite  x>ostferior  third  of  dorsal. 
Head  3J;  depth  2^.  D.  X,  23;  A.  Ill,  24;  Lat.  1.  71.  L.  10  inches. 
Coast  of  California;  very  common  from  Santa  Barbara  to  San  Fran- 
cisco; a  beautiful  fish,  largely  used  for  bait. 

{Embiotoca  caryi  Agassiz,  Amer.  TJoum.  Sci.  Arte,  18S3,  3S9,  and  1854,  366:  DUrtma 
earyiGttntlier,  iv,  247.) 

819.— DITRElfTA  Sehlegel. 

Surf-fishes. 

{Embiotoca  KgWAur,  P^nerodon  Qirard :  Tcpittotooa  Alex.  Agassiz.) 
(Schlegel,  Faana  Japon.  Poiss.  77, 1850:  t^'pe  Ditrema  temmincki  Bleeker,  from  Japan.) 

Body  oblong,  compressed,  more  or  less  elevated,  with  the  caudal 
peduncle  robust  or  rather  slender.  Head  moderate,  lower  jaw  in- 
clnded.  Lips  moderate,  the  lower  with  a  frenum.  Maxillary  short,  its 
whole  length  slipping  under  the  preorbital.  Teeth  few,  conical,  blunt- 
ish,  in  one  series.  Oill-rakers  weak,  rather  short  and  slender.  Pharyn- 
geals normal.  Caudal  fin  lunate  or  forked;  anal  fin  rather  long,  much 
longer  than  abdomen,  its  spines  small.  Scales  small,  about  60  in  the 
lateral  line.  Species  5,  differing  in  external  appearance,  but  alike  in 
essential  characters.  The  Japanese  type  of  this  genus  is  closely  re- 
lated  to  Ditrema  atripes.     (<Jc<y,  two;  T/?7>a,  aperture.) 

a.  Candal  peduncle  stout,  the  fin  not  widely  forked.     {Embiotoca*  Agassiz.) 
935.  D*  laterale  (Agassis)  Gthr.— B/ne  Perch;  Surf-fish. 

Color  reddish  olive  above,  becoming  bright  orange  red  below,  every- 
where thickly  dusted  with  black  points;  a  continuous  bright  blue  streak 
along  the  edges  of  each  row  of  scales;  streaks  of  thoracic  region  formed 
by  isolated  blue  spots  on  the  middle  of  the  scales;  head  with  several 
series  of  blue  spots  and  streaks;  fins  all  olivaceous  dusky;  ventrals 
with  some  light  orange.  Body  oblong,  compressed,  with  a  short  and 
very  high  caudal  peduncle,  the  body  tapering  backward  less  than  usnaL 

'Agassiz,  Amer.  Joum.  Sci.  Arts,  1853,  387:  type  Embiotoca  jacksoni  Ag.  (efifitoif 
life  within;  roxoS,  oflfspring.) 


93.   EMBIOTOCID^ — DITREiU.  595 

Mouth  but  little  oblique,  the  maxillary  scarcely  reaching  orbit.  Teeth 
strong.  Spinous  dorsal  very  low,  the  last  spine  highest,  but  much 
shorter  than  the  soft  rays;  soft  dorsal  and  anal  high.  D.  X  or  XI,  23; 
A.  Ill,  31;  Lat.  1.  63;  Vert.  15+  19.  L.  15  inches.  Pacific  coast  of 
the  United  States;  everywhere  very  abundant. 

{Bmbiotoca  lateralis  Agassiz,  Amer.  Jonm.  Sci.  Arts,  1854,  36S':  ToBniotooa  lateralis 
Alex.  Agaesiz,  Proc.  Bost.  Soc.  Nat.  Hist.  1861,  133:  Embiotoca  HtUatOf  ornata,  and 
ptrtpicabilia  Qiranl,  U.  S.  Pac.  R.  E.  Sarv.  Fish.;  QUnther,  iv,  :M5.) 

936*  D*  Jackson!  (Agassiz)  Giiiither.-—<$ttr/-^A;  Croaker;  Black  Perch. 

Brownish,  tinged  with  green,  blue,  red,  or  yellowish;  sides  with  about 
10  faint  vertical  dusky  bars;  belly  usually  yellowish;  head  with  blue 
spots;  fins  dusky,  tinged  with  blue  or  sed;  anal  in  males  sometimes 
red  with  a  black  patch,  and  the  ventrals  orange.  Colors  extremely 
variable,  the  pattern  of  color  not  definite.  Form  ovate,  rather  thick, 
the  outlines  convex.  Mouth  rather  small.  Dorsal  spines  low,  much 
lower  than  the  soft  rays;  caudal  peduncle  thickish,  the  fin  not  widely 
forked.  Scales  on  cheeks  in  4  series.  Head  3^ ;  depth  2.  D.  IX  or  X, 
20;  A.  Ill,  25;  Lat.  1. 58.  L.  1  foot.  Pacific  coast  of  the  United  States; 
the  most  abundant  of  the  larger  species  southward. 

{Embiotoca  jackeoni  Agassiz,  Amer.  Joum.  Sci.  Arts,  1853,  387,  and  1854,  866 :  En^ 
hiotoca  jacksoni  Girard,  U.  S.  Pac.  R.  K.  Snrv.  Fish.  168;  Oiintber,  iv,  245:  Embiotooa 
caesidii  and  E,  webbi  Girard,  U.  S.  Pac.  R.  R.  Surv.  FUh.  171,  173.) 

aa.  Candal  peduncle  slender,  the  fin  widely  fdrked.    {PhanerodonGiriurd*) 
b.  Ventral  fins  blackish  at  tip. 

9117 •  D*  atripes  Jordan  &  Gilbert. 

Light  olivaceous  above,  pearly  below ;  scales  above  the  axis  of  body 
each  with  an  orange  spot  at  base,  its  outer  margin  tinged  with  blue, 
these  forming  faint  reddish  streaks  along  the  rows  of  scales;  anal  with 
a  dusky  spot;  ventrals  broadly  tipped  with  blackish;  caudal  not  dark- 
edged.  Body  elongate,  tapering  into  a  long  and  slender  caudal  pedun- 
cle. Snout  rather  projecting.  Tlead  small.  Mouth  small,  the  maxil^ 
lary  not  extending  to  opposite  the  eye.  Teeth  few  and  small.  Eye  as 
long  as  snout,  3^  in  head.  Cheeks  with  3  rows  of  scales.  Gillrakers 
longer  than  in  related  species,  and  pharyngeals  stronger,  with  the  teeth 
more  nearly  paved.  Highest  dorsal  spine  shorter  than  the  soft  rays. 
Pectorals  long,  reaching  tip  of  ventrals.  Caudal  lobes  equal.  Head 
3J;  depth  2 J.  D.  X,  23;  A.  Ill,  29;  Lat.  1.  70.  L.  10  inches.  Mon- 
terey Bay;  locally  abundant 

(Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1860,  320.) 

hb.  Ventral  fins  colorless. 

*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  153:  type  Phanerodon  fnrf!atH$  Grd. 
{parepoi,  visible;  odoov,  tooth.) 
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•38.  D.  tarcatmn  (Grd.)  Gilntlier. 

Light  olivaceous^  silvery  below,  sometimes  yellowish;  scales  with 
bright  reflections,  but  no  red  markings ;  usually  a  round  dusky  si>ot 
on  the  anal  ]  ventrals  plain ;  caudal  fin  edged  behind  with  dusky;  fins 
usually  yellowish  tinged.  Body  oblong-elliptical,  compressed,  tapering 
backward  into  the  long  and  slender  caudal  i>eduncle;  mouth  small; 
t<?eth  rather  large,  conical;  gill-rakers  very  short  and  slender;  last 
dorsal  spine  highest,  sometimes  higher  than  the  soft  rays,  the  fin 
higher  than  in  D.  atripea;  caudal  fin  strongly  forked,  the  upper  lobe 
usually  the  longer.  Head  3^ ;  depth  2 J ;  D.  X,  24 ;  A.  Ill,  32 ;  Lat  1. 
66.  L.  1  foot  Coast  of  California;  extremely  abundant  from  Cape 
Mendocino  southward. 

(Phanerodon  furcatus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 16:),  and  in  U.  S.  Pac. 
B.  R.  Sorv.  Fiah.  184;  Gtinther,  iv,  247.) 

818«— RHA€0€H1L.US  Agassiz. 
(Agaasiz,  Am.  Joum.  Sci.  Arts  1854,  367:  type  Ehacocliilue  toxotes  Agassiz.) 

Body  ovate,  compressed,  tapering  abruptly  into  a  long  and  robust 
caudal  peduncle ;  mouth  comparatively  large,  the  lower  jaw  included ; 
lips  exy^emely  thick,  the  lower  without  frenum,  its  posterior  free  edge 
coarsely  lobed;  teeth  few,  small,  conical,  in  one  series;  gillrakers 
rather  long;  pharyngeals  normal;  scales  small;  dorsal  spines  low, 
X>osteriorly  subequal,  much  shorter  than  the  soft  rays;  caudal  deeply 
forked ;  anal  basis  elongate,  the  spines  small.  Yertebrffi  14  +  22. 
The  genus  differs  from  Ditrema  chiefly  in  the  development  of  the  lips. 
(/idxo^^  ragged ;  x^'^^^^y  l^PO 

089.  R.toxotes  Agassiz.— J  (/Sone. 

Olivaceous,  with  brassy  reflections  and  dusky  i)oints ;  fins  plain ;  body 
ovate,  with  elevated  back  and  long,  thick  caudal  peduncle ;  head  deep, 
with  prominent  snout;  mouth  wide,  oblique;  maxillary  reaching  front 
of  orbit,  slipping  under  the  preorbital;  lips  extremely  large,  with 
uneven  surface ;  teeth  strong,  wide-set,  those  in  mandible  little  devel- 
oped ;  eye  large.  Soft  dorsal  considerably  elevated,  much  higher  than 
spinous  i)ortion;  pectorals  and  ventrals  long;  caudal  short,  deeply 
forked,  the  upper  lobe  the  longer.  Head  3f ;  depth  2f .  D.  X,  23 ;  A. 
Ill,  30;  Lat.  1.  76.  L.  18  inches.  The  largest  and  least  hand.some 
of  the  family,  and  the  one  of  most  value  as  food.  Coast  of  California; 
rather  common. 

(Agassiz,  Am.  Joum.  Sci.  Arts,  1854,  367 ;  Girarcl,  U.  S.  Pac.  R.  R.  Sorv.  Fish.  186: 
Ditrema  toxotes  Gilnther,  iv,  347.) 
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814.~DA]fIAL.I€HTHirS  Oirard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  321 :  type  Damalichthys  vaoca  Girard.) 

Body  ovate,  compressed,  with  long  caudal  peduncle.  Head  rather 
large.  Month  moderate,  the  lower  jaw  included.  Lips  full,  the  lower 
with  a  frenum.  Teeth  very  few,  short,  conical,  bluntish,  in  one  series. 
Gill-rakers  short  and  slender.  Lower  pharyngeal  very  large,  convex 
behind  in  outline,  with  the  lateral  horns  very  short  and  thick.  Anterior 
tooth-bearing  area  on  the  i^lane  of  the  bone;  posterior  area  inclined 
backward,  forming  a  steep  angle  with  the  anterior  part;  teeth  on  an- 
terior part  low,  truncate,  hexagonal,  tessellited ;  on  posterior  part  ovate, 
flattened,  imbricated,  and  turned  forward  so  that  the  posterior  side  forms 
the  grinding  edge.  Scales  rather  small.  Dorsal  spines  low,  much 
shoiter  than  the  soft  rays.  Anal  fln  long,  with  small  spines.  Vertebrse 
13  +  21.  Species  of  large  size,  plainly  colored,  externally  resembling 
IHtrema^  but  singularly  distinguished  from  all  the  other  members  of 
the  family  by  the  i)eculiar  pharyngeals.  (dd/iaXt^j  calf;  ixOu<:y  fish ;  in 
allusion  to  its  viviparity.) 

940*  D*  argyjrosomus  (Girard)  J.  &  G. —  White  Perch;  Porgee, 

Color  soiled  white,  with  silvery  lustre;  three  or  four  obscure  dusky 
bars,  most  distinct  in  the  young;  fins  nearly  plain,  dusky.  Form 
broadly  elliptical,  the  dorsal  curve  regular;  caudal  peduncle  rather 
slender.  Head  not  blunt ;  premaxillary  just  below  the  level  of  the 
pupil,  the  maxillary  scarcely  reaching  front  of  eye.  Lips  thickish,  even. 
Cheeks  with  3  or  4  rows  of  scales.  Gill-rakers  not  i  so  long  as  the 
Idrge  eye,  which  is  longer  than  snout.  Teeth  very  few,  short  and  blunt. 
Dorsal  spines  stoutish,  the  last  one  highest,  half  the  height  of  the  soft 
raj'S.  Caudal  deeply  locked,  the  upper  lobe  the  longer.'  Pectoral  long. 
Head  3J;  depth  2 J.  D.  X,  23;  A,  III,  29;  Lat.  I.  C3.  L.  15  inches. 
Pacific  coast  of  United  States,  north  to  Vancouver's  Island;  very  abun- 
dant northward. 

(Emhiotoca  argyrosoma  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  136,  and  in  U.  S.  Pac. 
R.  R.  Surv.  Fish.  180:  Damalichthys  vacca  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855, 
321,  and  in  U.  S.  Pac.  R.  R.  Surv.  Fish.  Ia2:  Vitrema  vacca  GUnther,  iv,  246.) 

Family  XCIV— LABRIDiE. 

(The  Wrasse-fishes.) 

Body  oblong  or  elongate,  covered  with  cycloid  scales;  lateral  line 
continuous  or  interrupted,  often  angularly  bent.     Mouth  moderate, 


598      CONTBIBUTION8   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IT. 

terminal;  premaxillaries  protractile;  maxillaries  withoat  supplemental 
bone,  slipping  under  the  membranaceous  edge  of  preorbital ;  the  anterior 
teeth  in  the  jaws  usually  very  strong ;  teeth  of  the  jaws  separate  or 
more  or  less  soldered  together,  sometimes  forming  a  continuous  plate; 
no  teeth  on  voqaer  or  palatines ;  lower  pharyngeals  completely  united 
into  one  bone,  without  median  suture.  Lips  thick,  longitudinally  pli- 
cate. Nostrils  round,  with  two  openings  on  each  side.  Dorsal  fin  con- 
tinuous, the  spinous  portion  long ;  anal  similar  to  soft  dorsal,  usually 
with  two  or  three  spines.  Yentrals  thoracic,  I,  5.  Branchiostegals 
5-1.  Pseudobranchise  present.  Gills  3^ ;  the  slit  behind  the  last  arch 
small  or  obsolete;  the  gill-membranes  somewhat  connected,  often  joined 
to  the  narrow  isthmus.  Air-bladder  present.  Ko  pyloric  coaca.  Genera 
65,  species  450,  chiefly  of  the  tropical  seas.  Many  of  them  are  brilliantly 
colored,  and  some  are  valued  as  food- fish.  Most  of  them  feed  upon  mol- 
lusks,  the  dentition  being  adapted  for  crushing  shells.  The  group  has 
been  much  subdivided,  and  many  of  the  current  genera  are  distinguished 
by  characters  of  little  importance. 

(Labrida  Gtintiier,  iv,  65-244.) 
a.  Teeth  in  jaws  distinct;  pharyngeal  teeth  not  confluent;  anal  spines  3. 
b.  Dorsal  fin  with  15-20  spines;  t«eth  all  conical;  no  pobterior  canines;  lateral  line 
continuous.     (Lahrinai,) 
c.  Preopercle  serrate ;  cheeks  and  opercles  scaly ;  teeth  in  a  band,  the  outer  en- 

larged Ctenolabkcs,  315. 

oc.  Preox)ercle  entire;  cheeks  scaly;  opercles  naked;  teeth  in  about  two  series. 

Tautooa,  316. 
ceo,  Preopercle  entire;  cheeks  and  opercles  scaly;  teeth  in  a  single  series. 

Lachxol£MUS,  -317. 
(6.  Dorsal  fin  with  8-13  spines.     {JulidincB,) 
d.  Lateral  line  continuous. 
0.  Cheeks  and  opercles  scaly;  dorsal  spines  12;  posterior  canines  present. 

Harpe,  318. 
ee.  Cheeks  and  opercles  naked  or  very  nearly  so ;  dorsal  spines  9. 

/.  PosJ^or  canines  well  developed Platyolossus,  319. 

//.  Posterior  canines  obsolete Pseuikxhjus,  320. 

dd.  Lateral  line  interrupted;  head  naked,  its  upper  edge  usually  trenchant. 

Xyrichtuys,  321. 
aa.  Teeth  in  Jaws  confluent;  pharyngeal  teeth  pavement-like ;  imal  spines  2;  scales 

large.     (  Scarina, ) 
g.  Teeth  partly  separate,  the  anterior  distinct;  dorsal  spines  flexible. 

Caluodon,  322. 

gff.  Teeth  soldered  together,  fonning  a  plate  like  the  Jaw  of  Tetrodon; 

each  Jaw  divided  on  the  median  line ;  dorsal  spines  flexible ;  scales 

on  cheeks  in  two  or  more  rows HRsasTOMA,  323. 
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SIftr— GTENOIjABRUS  CuTier  &  Yalenoiennes. 

Gunners. 

(Cut.  et  Val.  Hist.  Nat.  Poiss.  xiii,  223,  1839:  type  Labnis  rupesiris  L.  of  Europe.) 

Body  oblong,  not  elevated,  comparatively  slender  and  compressed. 
Head  moderate,  more  or  less  pointed.  Teeth  in  the  jaws  in  several 
series,  the  outermost  very  strong;  the  teeth  anequal,  conical,  and 
pointed;  no  posterior  canines.  Cheeks  with  small  scales;  opercles 
with  large  ones.  Preopercle  with  the  vertical  limb  finely  serrated. 
Branchiostegals  5.  Gill-membranes  considerably  united,  free  from  the 
isthmus;  gill-rakers  short.  Scales  moderate,  35-50  in  the  lateral  line; 
lateral  line  continuous,  abruptly  bent  opposite  posterior  part  of  second 
dorsal.  Dorsal  long  and  low,  the  spinous  portion  much  longer  than  the 
soft,  of  16-18  low,  subequal,  rather  strong  spinae;  soft  dorsal  slightly 
elevated ;  anal  fin  similar  to  soft  dorsal,  with  three  strong  graduated 
spines;  caudal  truncate;  peetorals  short,  the  ventrals  Inserted  behind 
their  axils,  (xr^tct,  xtcvot,  a  comb;  Labrus^  a  related  genus,  from  the 
Latin  labrum^  lip.) 

a.  Interoperclo  naked.     {Tautogolabrus  GVLntheT.*) 

941*  C«  adspersas  (Walb.)  Goode. — Gunner;  Chogaet;  Blue  Perok, 

Brownish  blue,  with  more  or  less  of  a  brassy  lustre;  colors  variable; 
youiig  variegated  and  with  a  black  blotch  on  the  dorsal  fin.  Eye  mode- 
rate, broader  than  preorbital,  4 J  in  head.  Head  3^  in  length;  depth  3. 
D.  XVIII,  10;  A.  Ill,  9;  Lat.  1.  45.  L.  12  inches.  Newfoundland  to 
Gape  Hattcras;  common  northward,  about  rocks. 

(Ldbrus  adspersus  Walbaum,  Artedi,  Pise.  1792,  254:  Ctenolahrua  burgall  Gttnther,  iv, 
90:  Ctenolabrus  cteruleus  Storer,  Hist.  Fish  Mass.  234.) 

816.— TAUTOGA  MitchiU. 
Tautogs. 

(Mltchill,  Roport  Sish  New  York,  1814,  23:  type  Labnts  tautoga  MitchiU  =  Tauto^ 
nigta  MitchiU  =  Z/odriM  oniHs  L.) 

Body  oblong,  not  elevated  nor  greatly  compressed.  Head  large, 
nearly  as  deep  as  long,  with  a  convex  profile.  Mouth  rather  small. 
Teeth  very  strong,  conical,  in  two  series;  the  outer  somewhat  incisor- 
like; the  two  anterior  teeth  in  each  jaw  strong;  the  posterior  teeth 
small,  without  canines.     Eye  small,  high  up.    Cheeks  with  small  scales. 

*Qiinther,  Cat.  Fish.  Brit.  Mus.  iv,  90:  type  Lahrua  burgall  Bloch  and  Schneider: 
ITamtoga;  Labrus,} 

i 
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Opercles  naked,  except  above.  Scales  on  body  rather  small,  in  about  00 
transverse  series,  those  on  ventral  region  reduced  in  size.  Lateral  line 
continuous,  abruptly  decurved  opposite  the  end  of  the  soft  dorsal. 
Dorsal  fin  long,  low,  continuous,  the  spinous  part  much  the  longer, 
with  about  10  low,  strong,  subequal  spines,  each  with  a  small  cuta- 
neous appendage  at  tip;  soft  dorsal  higher  than  spinous;  anal  similar 
to  soft  dorsal,  with  three  stout,  graduated  spines;  pectorals  broad  and 
rather  short;  caudal  short,  truncate,  with  rounded  angles;  the  soit 
parts  of  the  vertical  fins  with  the  membranes  somewhat  scaly;  ventrals 
conspicuously  behind  pectorals.  Branchiostegals  5.  Gillrakers  very 
short  and  feeble;  gill-membranes  somewhat  connected,  free  from  the 
isthmus.  A  single  species  known.  (A  latinization  of  the  vernacular 
name  "Tautog,"  which  is  of  Indian  origin.) 

949.  T.  onills  (L.)  GihT.^Tauiog ;  Black-fish;  Oyater-fish, 

Blackish;  young  greenish,  with  about  three  paii*s  of  irregular  chain- 
like bars,  the  sides  sometimes  reticulated;  chin  white.  Pectorals  short, 
rounded,  not  reaching  the  tips  of  the  short  ventrals.  Head  3J  in  length ; 
depth  3.  D.  XVI,  10;  A.  Ill,  8;  Lat.  1.  00.  Maine  to  South  Carolina; 
a  common  food-fish. 

(Labrus  oniti$  Linn.  Syst.  Nat. ;  QUntlier,  iv,  88 :  Tautoga  americana  Storer,  Hist. 
Fish.  Mass.  276.) 

817.— liACmVOLJSinrS  Cavler  &  Valenciennes. 

Hog-fisJtes. 

(Cay.  &  Val.  Hist.  Nat.  Poiss.  xiii,  274,  1839:  type  Lachnolcemus  aigula  C.  &y.= 
Ldbnu  faloatus  L.) 

Body  strongly  compressed,  the  back  sharp  and  elevated,  the  profile 
long  and  steep.  Snout  sharp.  Mouth  low,  horizontal,  the  jaws  narrow ; 
premaxillary  slipping  under  the  membranaceous  edge  of  the  very  broad 
preorbital,  which  is  twice  the  depth  of  the  eye.  Teeth  in  front  prom- 
inent, canine-like,  in  a  single  series;  no  posterior  canines.  Cheeks  and 
opercles  with  imbricate  scales.  Scales  of  moderate  size,  thin,  adherent. 
Lateral  line  complete.  Dorsal  with  fourteen  spines,  the  first  three 
strong,  falcate,  produced  in  long  streamers  in  the  adult,  the  mem- 
branes between  these  spines  very  low,  the  filamentous  tips  longer  than 
the  head;  other  spines  all  low,  gradually  shorter  to  the  eleventh;  sec- 
ond dorsal  and  anal  much  produced;  caudal  lobes  falcate;  third  anal 
spine  strong ;  pectorals  and  ventrals  short.  One  species  known,  (^d^v^y 
velvety;  iac/io?,  throat,  thepharjTigeal  bones  being  only  partly  provided 
with  teeth,  and  the  rest  of  their  surface  covered  with  a  velvety  mem- 
brane.) 
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M8»  li.  falcatus  (L.)  C.  &  Y.^ffog-ftsh;  Aigrette;  Capitaine, 

Chiefly  red;  a  jet  black  spot  osaally  present  at  base  of  soft  dorsal; 
ventrals  dusky ;  cheeks  with  4  rows  of  scales.  Ventrals  reaching  be- 
yond tips  of  pectorals.  Head  3;  depth  2J;  scales  8-40-19j  vert.  12  + 
17.  L.  14  inches.  West  Indies,  north  to  Florida;  abundant  An  ex- 
cellent food-fish;  varies  much  with  age. 

(Labrus  falcatus  L.  Syst.  Nat.  i,  475:  Lachnolwmua  falcatuSf  aUfula,  dux,  »uiUu8f 
oaninua,  and  psittucus  C.  &  V.  xiii,  277-a91;  GUnther,  iv,  b7;  Goode,  BuU.  U.  S.  Nat. 
Mas.  V,  36,  1676. ) 

31§.— HARPE  Lac^pMe. 

Lady-fishes. 

(CoasyphM  CvLY,  &  Val.;  preoccupied:  I>*ocAocopii«  GUnther:  PimeUmetopon GiU.) 

(Lac^p^de,  Hist.  Nat.  Poiss,  iv,  426,  1802:  type  Harpe  cceruJeO'aureu8h&c,=Labrua 
r^fus  L.) 

Boily  oblong,  moderately  compressed,  covered  with  firm  scales  of  varj'- 
ing  size,  25  to  60  in  the  course  of  the  lateral  line,  which  is  continuous. 
Head  rather  pointed  in  the  young,  becoming  very  deep  and  convex  in 
the  adult  from  the  development  of  the  adipose  tissue  on  the  top  of  the 
head.  Opercle,  subopercle,  interopercle,  and  cheeks  scaly,  preoperde 
naked ;  preopercle  minutely  serrulate  or  entire.  Jaws  each  with  four 
strong,  conical,  somewhat  compressed  canines  in  front,  the  lateral  teeth 
similar,  but  much  smaller,  coalescent  at  base  with  each  other,  and  with 
small  granular  teeth,  so  that  the  surface  of  the  jaws  is  bony;  upper 
jaw  with  strong  posterior  canines,  directed  forwards.  Dorsal  fin  with 
about  twelve  low  spines,  its  soft  portion  scaly  at  base  or  naked  5  anal 
with  three  spines,  the  spines  rather  strong ;  lobes  of  soft  dorsal,  anal  and 
caudal  more  or  less  produced  in  the  adult;  ventrals  inserted  directly 
l:elow  i)ectorals.  Gill-membranes  slightly  connected.  Coarse,  brightly- 
colored  fishes,  inhabiting  tropical  seas.  (0/77:1^,  scythe;  in  allusion  to  the 
falcate  fins.) 

a.  Base  of  dorsal  scaly ;  scales  rather  large ;  vertical  fins  with  falcate  lobes.  (Harpe,) 
944.  H.  rufa  (L.)  GiW.— Lady-fish;  Doncella. 

Head  and  upper  half  of  body  anteriorly  rich  chestnut  brown;  re- 
mainder, including  lower  half  of  operculum,  bright  golden  yellow. 
Snout  pointed,  its  length  more  than  one-third  that  of  the  head.  Head 
longer  than  high.  Uppet  lip  thick,  with  conspicuous  folds;  preoper- 
culum  denticulate.  Two  outer  ventral  rays  and  lobes  of  soft  dorsal, 
&nal  and  caudal  much  produced ;  the  long  rays  of  the,  dorsal  and  anal 
extending  to  the  middle  of  the  median  caudal  rays,  the  outer  caudal 
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rays  twice  as  long  as  the  median.    (Ooode.)    D.  XTT,  10;  A.  UI^  11; 
scales  5-32-13.    West  Indies,  north  to  Florida  Keys. 

(LabruB  rufus  L.  Syst.  Nat.  i,  284:  CouyphuB  rufus  GUnther,  iv,  108;  Gill,  Proc. 
Acad.  Nat.  Sci.  Phila.  1863, 222;  Goode,  Ball.  U.  S.  Nai;.  Mns.  v,  37:  CossyphuB  bodianuB 
Cav.  6l  YaL  xii,  103:  BodianuB  rufuB  Poey,  Rep.  Fis.  Nat.  Cuba,  ii,  331.) 

aa.  Base  of  dorsal  not  scaly;  scales  rather  small;  vertical  fins  little  produced.  (Pim^ 
lometopoK*  GiU.) 

945.  H.  pulchra  (Ayres)  J.  &  O.^BedrfiBh;  Fat-head. 

Males  with  the  head,  dorsal,  anal,  and  caudal  fins,  and  the  posterior 
part  of  the  body,  as  far  as  the  vent,  purplish  black ;  middle  part  or  the 
body,  pectoral  fin,  middle  of  caudal,  and  ])osterior  edge  of  dorsal  red, 
varying  in  tint  from  clear  crimson  to  blackish,  with  coppery  or  purplish 
lustre;  region  about  shoulder-girdle  reddest;  lower  jaw  in  both  sexes 
abruptly  and  entirely  white;  females  dusky  rose-colored,  with  the  black 
areas  ill  defined  or  obsolete.  Forehead  in  the  adult  with  a  very  prom- 
inent fatty  hump.  Gill-rakers  short,  thickish.  Caudal  fin  truncate,  the 
lobes  in  the  adult  produced  and  pointed.  Scales  on  breast  small;  pre- 
opei^cle  serrulate  in  young.  Head  3^ ;  depth  3.  D.  XII,  10 ;  A.  Ill, 
12 ;  Lat.  1.  62.  L.  30  inches.  Coast  of  California,  from  Point  Con- 
cepcion  southwards ;  very  abundant  Dried  in  immense  numbers  by 
the  Chinese. 

{LahruB  pulcher  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  3,  1854 :  8emicas»yphuB  pylcker 
Gttnther,  iv,  U9;  Pimelometopon  pulcJier  Gill,  Proc.  Acad.  Nat.  ScL  Phila.  1864,  59.) 

819.— PI.AT¥OLOSSUS  Bleeker. 

Doficellas. 

(HalichcereB  Ruppell,  preoccupied :  ChcerqjuliB  GiU,) 
(Klein;  Bleeker,  Proc.  Zool.  Soc.  Lond.  1861,  411:  type  JuIib  annuIartB  C.  &  V.) 

Body  oblong,  compressed,  not  elevated,  covered  with  large  scales, 
there  being  25-30  in  the  course  of  the  lateral  line,  which  is  not  int^pr- 
rupted,  but  abruptly  bent  posteriorly.  Scales  on  breast  rather  smaller. 
Head  naked,  compressed,  conic.  Preopercle  entile.  Teeth  large,  each 
jaw  with  two  to  four  canines  in  front,  none  of  them  bent  backwards;  a 
posterior  canine  tooth  directed  forwards  on  each  sidc^  of  the  upper  jaw. 
Dorsal  spines  nine;  anal  spines  three,  graduated;  ventrals  inserted 
under  axil  of  pectoral.  Gill-rakers  short  and  ieeble ;  gill-membranes 
slightly  joined  to  a  narrow  isthmus.  Species  numerous,  brilliantly  col- 
ored, abounding  in  kelp  in  the  tropical  seas.  {^Xarui;^  broad ;  yXo^cea^ 
tongue;  an  old  name  without  evident  application.) 

*GK11,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  58:  type  LabruB  pulcher  Ayres.  {ntntXoi^ 
fftt;  t^BTofCOY^  forehead.) 
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946.  F.  radiatas  (L.)  J.  &  G.— Blue-fish;  Dwicella, 

Adult  brilliant  azore-blue,  ^ach  scale  edged  with  bright  pearly  green; 
a  longitudinal  blue  band  on  anal;  margin  of  dorsal  light  blue;  jotmg 
{^^cyanostigma^^)  brownish,  a  light-blue  spot  on  the  base  of  each  scale; 
head  with  spots  and  stripes  of  bright  blue;  dorsal  with  4  lines  of  stripes 
and  blotches  and  a  broad  edge  of  blue;  caudal  with  a  broad  white  mar- 
gin, the  outer  rays  blue,  the  base  of  the  fin  spotted  with  blue;  anal  with 
border  acd  two  longitudinal  stripes  of  blue,  besides  a  blue  spot  at  the 
base  of  eacb  ray ;  pectoml  with  first  5  rays  and  a  transverse  line  blue. 
Head  4 ;  depth  3.  D.  IX,  11 ;  A.  Ill,  12;  scales  2-28-10.  L.  16  inches. 
West  Indies,  north  to  Key  West. 

{Sparus  radiatas  LinnflBUS,  Syst.  Nat.  xii,  47*2,  1766:  JulU  cyanoatigma^  prindpiSj  and 
patatus  Cuv.  &,  Val.  xiii,  391-^8 :  Platyglo8»us  cyanoatu/ma  OUuther,  iv,  161 :  Platy- 
§lo88U8  principia  Gilnther,  iv,  164 :  ChceroJuHs  radiatus  Goode,  Bull.  U.  S.  Nat.  Mas.  v, 
35.) 

94Y.  P.  grandisiinainis  (Gill)  J.  &  G. 

Color,  in  spirits,  dark  chestnut  or  brownish  red ;  a  very  dark  vertical 
spot  bordered  by  steel-blue,  behind  the  opercle;  anal  fin  faintly  barred; 
caudal  marbled,  and  with  a  marginal  dark  band.  Body  rather  short 
and  stout.  Profile  slightly  convex.  Maxillary  nearly  reaching  front  of 
orbit.  Dorsal  spines  short,  rather  stiff.  Caudal  fin  subtruucated.  Head 
3J ;  depth  3J.    D.  IX,  11 ;  A.  HI,  12 ;  Lat.  1.  27.    Beaufort,  N.  C. 

{ChcBTOjulia  grandisquamis  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  206.) 

94§.  P.  Iinmeralis  (Poey)  Gthr 

A  black  spot,  edged  with  pearl  color  posteriorly,  on  the  extremity  of 
the  operculum;  a  brown  band  from  the  snout  through  the  eye  and  the 
opercular  spot  across  the  bend  of  the  lateral  line  to  the  base  of  the 
caudal;  a  second  from  below  the  axil  along  the  side  of  the  belly;  a 
bluish  streak,  edged  with  darker,  from  the  eye  obliquely  upward  and 
backward,  meeting  its  fellow  on  the  nape;  base  of  pectoral  whitish, 
without  black  spot;  caudal  truncate,  with  blue  angles.  A  black  band 
along  the  middle  of  the  dorsal  fin  is  described  by  Dr.  Glintber,  but  is 
wanting  in  the  specimens  seen  by  us.  Head  3 J ;  depth  3^.  D.  IX,  11; 
A.  Ill,  11 ;  scales  2-29-10.    Coast  of  Cuba,  north  to  Florida. 

(Julia  htttAeralia  Poey,  Mem.  Cuba,  ii,  212,  1858;  GUnther,  iv,  165:  Charqjulia  hnmeralit 
Goode  &  Beau,  Proc.  U.  S.  Nat.  Mus.  1879,  338.) 

IMI9.  P.  semicioctus  (Ayres)  Giinther.— £e2p-^A. 

Dark  greenish  brown,  with  bright  rcfleetions;  head  bronze- green 
above;  three  or  four  narrow,  horizontal,  wavy  blue  bands  below  the 


604      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — IV. 

eye,  alternating  with  bronze.  Just  above  middle  of  body,  close  behind 
the  pectorals,  in  the  males,  is  a  deep  indigo-blue  cross  band,  which 
nearly  meets  its  fellow  under  the  belly.  Pectorals  yellow,  upper  edge 
of  axil  black;  ventrals  cream-color,  each  reaching  beyond  the  i)osterior 
edge  of  the  blue  cross-band ;  other  fins  with  horizontal,  wavy,  reddish 
streaks;  female  without  blue  band,  but  with  irregular  ink-like  spots  on 
numerous  scales  on  the  back  and  tail.  Body  oblong,  compressed,  rather 
elevated  at  the  nape.  Lips  thick,  the  lower  with  a  frenum.  Teeth  in 
about  two  series;  three  or  four  of  the  anterior  in  each  jaw,  canine-like. 
Eye  small.  Dorsal  spines  slender,  low,  and  flexible.  Scales  on  breast 
small.  Head  3 J ;  depth  3 J.  D  IX,  12;  A.  Ill,  12;  Lat.  1. 28.  Pacific 
coast,  north  to  Point  Concepcion,  not  rare  southward. 

{Julis  semicinctua  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  32;  GUnther,  iv,  161;  Stein- 
daclmor,  Ichthyol.  Beitriige,  v,  151,  1876.) 

890.— PSEUDOJUI.IS  Bleeker. 
Senoriias. 

(Bleeker,  Proc.  Zool.  Soc.  London,  1861,  412:  type  Julis  girardi  Bleeker.) 

This  genus  differs  from  Platyglossus  only  in  the  lack  of  development 
of  the  posterior  canines,  which  are  either  wanting  altogether  or  reduced 
to  a  slight  rudiment,    {i/'eudozy  false;  touXo<:j  Julis,  an  allied  genus.) 

a.  Dorsal  spines  very  slender  and  flexible.    (Ox!(juli$*  Gill.) 
950*  P«  niodestus  (Grd.)  Gthr.—Smorita;  Pesce  Bey, 

Olive-brown,  the  scales  each  with  orange-brown  in  the  centre;  cream- 
color  below;  sides  of  head  with  alternating  horizontal  streaks  of  bluish 
and  brown;  a  dark  blue  spot  at  base  of  pectoral  above;  membrane  of 
base  of  spinous  dorsal  largely  indigoblue;  a  large  inky  blotch  at  base 
of  caudal,  covering  one-third  the  fin;  fins  otherwise  light  brown.  Body 
elongate,  the  back  not  elevated,  the  head  slender  and  sharp.  A  sm'^U 
posterior  canine  sometimes  present  on  one  side,  usually  eutirely  wanting. 
Fins  low;  ventrals  short;  caudal  truncate;  spines  weak  and  slender; 
pectorals  reaching  beyond  tips  of  ventrals.  Head  4;  depth  4 J-  I^« 
IX,  J3;  A.  Ill,  13;  Lat.  1.  28.  L.  7  inches.  Pacific  coast;  abundant 
southward.    A  graceful  little  fish. 

(Julis  mod««i«  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858, 16:i;  GUnther,  iv,  168:  Oxg- 
julis  modestus  Giil,  Proc.  Acad.  Npt.  Sci.  Pbila.  1862,  142.) 

*GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  142:  tyjxe  Julis  modestus  Ayres. 
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891.— XTBICHTHTS  Cnvior  &.  Valencieimes. 

Razor-Jishes, 

(Cuv.  &  Val.  Hist.  Nat.  Poiss.  xiv,  33,  1839:  type  CaryphcBna  novacula  L.) 

Body  oblong,  compressed,  deepest  behind  the  occiput,  thence  tapering 
backward.  Head  very  short  and  deep;  the  profile  almost  vertical;  the 
upper  and  anterior  outlines  compressed  to  an  edge,  at  least  in  typical 
species.  Preorbital  very  deep.  Eyes  high,  near  the  top  of  the  head. 
Mouth  small,  low.  No  posterior  canines.  Cheeks  and  opercles  naked, 
or  with  only  a  few  very  small  scales  below  the  eye.  Scales  large,  with 
membranaceous  edges;  less  than  thirty  in  a  longitudinal  series;  lateral 
line  interrupted  behind,  commencing  again  lower  down  on  the  caudal 
peduncle.  Dorsal  fin  continuous,  with  nine  spines.  Colors  brilliant. 
Tropical  seas,    (^y/)(>v,  razor;  /;^^uc,  fish.) 

951.  X.  vermiculatns  Poey. 

Head  greenish,  tinged  with  orange  on  the  side;  seven  or  eight  blue 
stripes  along  the  cheeks;  three  on  the  opercles;  body  brownish,  paler 
below;  each  scale  with  a  blue  vertical  band  and  sometimes  some  blue 
spots;  toward  the  end  of  the  pectoral  is  a  broad  \iolet  band  on  the 
sides;  dorsal  and  anal  carmine  red  with  blue  vertical  lines,  paler  on  the 
front  of  the  dorsal ;  caudal  blue,  with  vermilion  bands;  pectorals  white; 
ventrals  rosy.  Head  very  short,  deeper  than  long,  the  front  compressed, 
sharp,  almost  vertical.  Preorbital  very  deep,  its  depth  half  the  length 
of  the  head.  Eye  small,  placed  very  high,  its  distance  from  the  i)rofile 
scarcely  greater  than  its  diameter;  four  small  scales  below  the  eye. 
Two  canines  in  front  of  each  jaw.  Dorsal  spines  low,  flexible ;  ven- 
trals rather  long;  pectorals  short.  Head  4;  depth  3J.  D.  IX,  12;  A. 
HI,  11;  scales  2-27-8.  West  Indies,  north  to  Key  West,  Fla.;  very 
similar  to  the  European  X,  novacula  (L.)  Cuv.  &  Yal.,  if  not  identical 
with  it. 

(Poey  Memorias  Cuba,  11,  215,  1858.) 
9«I9.  X.  lioeatus  Cnv.  &  Y&h—Eazor-fiah, 

Eose-red;  a  large  oblong  blotch  on  each  side  of  the  belly,  below  the 
pectorals;  narrow  lines  descend  from  these  blotches,  meeting  on  the 
belly.  The  two  anterior  dorsal  spines  flexible,  not  produced.  Outer 
ventral  ray  prolonged,  not  reaching  vent.  D.  IX,  12;  A.  Ill,  12;  Lat. 
h  25.    [OUnther.)    West  Indies;  occasional  on  oui^  Southern  coasts. 

(Cayier  &  Valenciennes,  xiv,  50,  1839:  Novacula  lineata  GUnther,  iy,  171.) 
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899.— CALIilODOIf  Gronow. 

(Gronow;  Blocli  &  Schneider,  Syst.  Ichth.  1801,  312:  type  Calliodan  Hneatus  Bloch  ft 
Schneider.) 

Bocly  moderately  elongate,  compressed,  covered  with  large  scales. 
Lateral  line  complete,  its  branching  tubes  covering  the  surface  of  its 
scales.  Teeth  at  base  coalescent  with  the  bony  jaw,  tbe  tips  free;  no 
median  division  in  either  jaw;  upper  jaw  with  canine-like  teeth  in  firont; 
posterior  canines  present;  lower  pharyngeal  bone  large,  broader  than 
long;  the  teeth  coalescing,  formiAg*a  pavement.    One  row  of  large 

% 

scales  on  the  cheek.    Dorsal  spines  flexible.    D.  IX,  9  or  10;  A.  U,8; 
scales  about  2-24-6.    Tropical  seas.    (xaAoc,  beautiful;  odmvy  tooth.) 

953m  €•  nstas  Cuv.  &  Val. 

Eeddish  in  spirits,  nearly  plain,  a  black  spot  behind  the  first  doreal 
spine.  Body  moderately  elongated,  compressed.  Head  rather  i)ointed. 
Upper  jaw  with  6  canines  in  front,  free  at  their  tips,  coalescent  below; 
no  smaller  teeth  behind  these;  posterior  canine  well  developed,  directed 
outward  and  partly  backward;  between  the  anterior  and  posterior 
canines  a  series  of  small  teeth  behind  the  sharp  edge  of  the  bone. 
Lower  jaw  with  a  series  of  close-set,  even,  bluntish  teeth,  coalescing 
below;  upper  lip  double  for  its  whole  length,  covering  all  of  the  upper 
jaw  except  the  tips  of  the  teeth.  Opercles  with  two  rows  of  scales, 
larger  than  those  on  the  cheeks.  Dorsal  spines  moderately  high,  very 
slider;  pectoral  short,  rounded;  caudal  truncate.  D.  IX,  9;  A.  II,  8; 
scales  lJ-24-6.  West  Indies,  occasional  northward.  This  description 
taken  from  a  specimen  obtained  at  Charleston  by  Mr.  R.  E.  Earll. 

(Cuv.  &  Val.  xiv,  283,  1839;  GUuther,  iv,  214.) 

898.— HEMISTOniA  Swainson. 
Parrot-fishes, 

PseudoBcarus  Bleeker. 
(Swainson,  Classen.  Auim.  ii,  1839,  22G:  type  Scaruspepo  Bennett.) 

Body  oblong,  more  or  less  compressed,  covered  with  very  large  scales. 
Lateral  line  continuous.  Lower  jaw  included;  teeth  in  each  jaw  sol- 
dered together,  forming  a  continuous  plate,  divided  by  a  median  suture 
as  in  Tetrodon;  the  separate  teeth  traceable  by  serrations  on  the  edge 
and  by  reticulated  markings  on  the  anterior  surface;  none  of  them 
exserted ;  posterior  canines  small  or  wanting ;  lower  pharyngeal  very 
large,  longer  than  broad,  the  teeth  paved.  Scales  on  tbe  cheek  in 
more  than  one  series.    Dorsal  spines  flexible;  dorsal  IX^  10,  or  X,  9; 
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anal  II,  8,  or  0.  About  24  scales  in  the  lateral  line.  Tropical  seas. 
Large  fisbes  of  the  tropical  seas,  brilliantly  colored,  little  valued  as  food. 
Many  species  occor  in  the  West  Indies,  any  of  which  may  be  found  about 
the  Florida  Keys.  The  closely  related  genus  Scaru^  Forsk&l,  distin- 
guished chiefly  by  the  stiif  spines  of  the  dorsal  flu,  occurs  in  the  same 
waters,  and  several  of  its  species  mdy  be  looked  fdt  on  our  coast.  (?>£, 
half;  tfTo/ia,  mouth ;  the  jaws  divided.) 


954.  H.  srnncamaia  (Cuv.  <&  Val.)  J.  <&  6. 

Brownish,  the  jaws  and  naked  parts  of  the  head  green;  flus  dark,  the 
margin  of  the  dorsal,  anal,  and  ventrals  green.  Upper  lip  thick,  cov- 
ering: more  than  half  of  the  plate  of  the  jaw;  lower  lip  full;  no  poste- 
rior canine  teeth.  A  single  scale  on  the  lower  limb  of  the  preopercle, 
besides  the  two  series  of  scales  on  the  cheek;  opercle  with  two  rows  of 
scales ;  top  of  head  scaled  forwanls  to  the  eyes.  Eye  stnall,  about  mid- 
way in  head.  Dorsal  flu  not  emarginate;  anal  spines  long  and  flexible; 
caudal  shortish,  double  truncate;  pectorals  short.  Lateral  line  ab- 
ruptly decurved  posteriorly.  Head  3;  depth  3.  D.  X,  9;  A.  II,  9; 
Lat.  1.  23.    West  Indies,  north  to  Key  West,  Fla. 

(Scarus  guacamaia  Cuv.  &  Val.  xiv,  178,  1839:  P$eudo8caru9  guacamaia  GUnther,  iv, 
•i33.) 

Family  XCV.— CICHLID^. 

{The  Cichlida.) 

Fresh-water  Labroids.  Body  elevated,  oblong  or  elongate,  covered 
with  moderate-sized  scales,  which  are  usually  ctenoid.  Lateral  line  in- 
terrupted, usually  ceasing  opposite  the  posterior  part  of  the  dorsal,  and 
then  recommencing  lower  down  on  the  caudal  peduncle.  Mouth  vary- 
ing in  size,  terminal,  the  jaws  with  rather  small  teeth,  which  are  usually 
conical,  but  sometimes  lobate  or  incisor  like;  no  teeth  on  vomer  or  pal- 
atines. Nostril  single  on  each  side.  Premaxillaries  freely  protractile; 
maxillary  slipping  under  the  broad  preorbital.  Gill- rakers  vf.rious;  gill- 
membranes  often  connected.  Dorsal  fin  single,  with  the  spinous  por- 
tion well  developed,  usually  rather  longer  than  the  soft  portion ;  anal 
fin  with  3  or  more  spines,  the  soft  part  similar  to  the  soft-  dorsal; 
ventral  fins  thoracic,  I,  5.  Lower  pharyngeal  bones  united  into  a 
triangular  piece,  with  a  median  suture.  Branchiostegals  5  or  6;  no 
pseudobranchiaB.  Gills  4;  a  slit  behind  the  fourth.  Air-bladder  pres- 
ent. A  large  family  of  fresh-water  fishes  of  moderate  or  small  size, 
representing,  as  to  form,  size,  appearance,  and  habits,  and  even  as  to 
manv  detitils  of  structure,  in  the  waters  of  South  America,  the  Cen- 
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trarchidce  of  the  United  States.  Genera  about  25;  species  abont  120,, 
inhabiting  the  rivers  of  Africa  and  tropical  America,  the  genus  Heros 
extending  into  the  limits  of  the  United  States.  Those  with  lol>ate 
teeth  are  herbivorous,  the  rest  carnivorous. 

(Chramide*  GUnther,  iv,  2^)4-316.) 

*  Spinous  part  of  dorsal  louger  than  the  soffc ;  gUl-rakers  short  and  thick ;  teeth  con- 
ical ;  body  ovate  or  oblong,  covered  with  ctenoid  scales ;  anal  spines  5  or 
more;  month  rather  small Heros,  3*^. 

894.— HEBOS  Heckel. 

{Herickikyi  Baird  &,  Girard.) 

(Heckel,  Brazil,  Flnss-fische,  Ann.  Wien. Mus.  ii,  362, 1840:  type ^eroa^ereriM Heckel.) 

Body  oblong,  compressed,  somewhat  elevated,  the  form  Centrarchoid. 
Head  rather  large,  scaly  on  the  cheeks  and  opercles;  preoi)ercle  entire.. 
Mouth  rather  small,  terminal,  low,  the  jaws  equal;  maxillary  small ; 
preorbital  deep ;  jaws  with  a  single  series  of  rather  stout  conical  teeth, 
behind  which,  in  front,  is  a  narrow  band  of  villiform  teeth.  Gill-mem- 
branes slightly  connected,  free  from  the  isthmus;  gill  rakers  short  and 
thick.  Scales  rather  large,  ctenoid;  the  lateral  line  interrupted  and 
beginning  again  below,  as  usual  in  this  family.  Dorsal  fin  continuous, 
the  spinous  part  much  longer  than  the  soft  part,  of  about  17  rather  low 
but  strong  spines;  soft  rays  much  higher  than  spines;  anal  fin  similar 
to  soft  dorsal  but  shorter,  its  spinous  part  also  longer  than  the,  soft,  of 
about  6  spines;  caudal  fin  subtruncate,  with  rounded  angles.  Species 
very  numerous  in  Central  and  South  America,  {fip^^^  hero;  the  appli- 
cation not  evident.) 

9«l«l.  H.  cyanoirutfatus  (B.  &,  G.)  Gthr. 

Brownish,  body  and  soft  parts  of  vertical  fins  everywhere  with  small 
blue  spots;  sometimes  a  black  spot  on  middle  of  spinous  dorsal,  with 
another  one  below  it  on  the  back ;  a  black  blotch  at  base  of  caudal. 
Bod}'^  oval,  moderately  compressed ;  profile  gently  curved ;  interorbital 
region  slightly  depressed;  eyes  small,  situated  rather  backward  and 
high  up ;  mouth  small,  maxillary  not  reaching  orbit ;  six  rows  of  scales 
on  cheek;  fins  high.  Head  3^;  depth  2 J.  D.  XVII,  10;  A.  VI,  8.  Lai.l. 
25.    Bivers  of  Texas  and  Mexico. 

{Herichthys  cyanoguttatus  B.  &  G.  Proc  Acad.  Nat.  Sci.  Phila.  vii,  25, 1854 :  Gilnther, 
£v,  290.) 


96.  POMACENTRIDjE — POMACENTHUS.  609 


Family  XCVL— POMACENTRID^. 

{J'he  Pomacentroids.) 

Labroid  fishes  with  the  body  short,  deep,  compressed,  cov^eretl  with 
ctenoid  scales;  lateral  liae  wanting  posteriorly;  mouth  moderate,  usu- 
ally with  rather  strong  teeth ;  vomer  and  palatines  toothless ;  nostril 
single  on  each  side,*  nearly  round ;  preopercle  with  its  posterior  edge 
largely  free;  dorsal  fin  single,  with  the  spinous  portion  longer  than  the 
soft,  which  is  similar  to  the  soft  anal;  anal  spines  2;  ventral  fins  tho- 
racic, I,  5,  the  anterior  rays  longest.  Lower  pharyngeals  fully  united; 
branchiost^gals  5-7;  gills  3J;  slit  behind  the  last  gill  very  small  or  ob- 
solete; no  labj'rinthiform  appendage ;  air-bladder  and  pseudobranchi^e 
present;  gill-membranes  free  from  the  isthmus.    Vertebrae  12+14. 

Fishes  of  the  tropical  seas,  simdar  in  mode  of  life  to  the  Chwtodontid^Vj 
feeding  on  small  marine  animals  and  plants  in  the  coral  reefs.  Genera 
10 ;  species  about  160. 

(Ponmccntrtdas  Gttntlier,  iv,  3-64.) 

a.  Teeth  incisor-like,  fixed,  in  one  series Pomacentrus,  3*25. 

aa.  Teeth  conical,  in  52  or  more  series Chkomis,  3*26. 


825. — POMACENTBUS  Lac^pede. 

Demoiselles. 

(Glyphidodon  Lac:  Hypsypopa^  Poviataprionj  and  Euschistodue  Gill.) 
(Lac^pMe,  Hist.  Nat.  Poiss.  iv,  50:*,  1802:  type  ChcBtodon  pavo  Bloch.) 

Body  ovate,  deep  and  compressed;  the  profile  steep.  Head  moderate, 
nearly  as  deep  as  long,  almost  everywhere  scaly.  Mouth  quite  small, 
terminal ;  the  jaws  equal;  both  jaws  armed  with  a  single  series  of  com- 
pressed teeth,  notched  or  not,  immovable.  Gill-rakers  long;  preop- 
ercle entire,  or  more  or  less  serrate;  preorbital  serrate  or  entire. 
Scales  large,  strongly  ctenoid,  the  lateral  line  running  parallel  with 
the  back  to  near  the  end  of  the  dorsal  fin,  at  which  point  it  ceases. 
Dorsal  fin  continuous,  with  12  or  13  low  stout  spines;  the  soft  part 
more  or  less  elevated,  its  la^t  rays  gradually  shortened;  anal  fin  sim- 
ilar to  soft  dorsal,  with  two  spines,  of  which  the  second  is  much  the 
larger;  dorsal  spines  with  a  sheath  of  large  scales,  the  membnines  of 
both  dorsal   and  anal  covered  high  up  with  small  scales;  caudal  fin 


*A8  in  the  CichlidcB.    All  other  Acanihoptcri  have  two  nasal  openings  on  each  side. 

Bull.  Nat.  Mus.  Fo.  16 39 
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deeply  forked.    Brancliiostegals  5  or  G.    Species  numenms  in  the  trop- 
ical seas,    {'ajfiuj  operculum;  x^vrpov^  spine.) 

a.  Preopercle  serrate^  at  least  in  the  adult;.     (Pomaoeniru9,) 

9«I6.  P.  leucostlctns  Miiller  &  Troscbel. 

Dark  brownish  abore,  yellowisli  green  on  the  sides  and  belly,  yellow 
on  the  tail  and  caudal  fin ;  numerous  roundish  bluish-white  spots  on  the 
head,  back,  and  soft  portions  of  the  dorsal  and  anal  fins,  the  dots  being 
less  numerous  on  the  sides;  sometimes  nearly  uniform  brown,  almost 
unspotted ;  no  spot  on  the  back  of  the  tail ;  a  white  dot  on  the  ba«e  of 
the  la^t  anal  rays ;  young  with  an  ocelLatod  dorsal  spot  and  convergent 
blue  bands  on  the  snout;  upper  profile  of  head  arched;  suborbital  ring 
minutely  denticulate  posteriorly;  preopercle  serrulate;  lower  limb  of 
preopercle  scaly;  upper  and  lower  teeth  nearly  equally  broad,  entire; 
caudal  forked,  the  lobes  rather  pointed.  Depth  2f  in  total.  D.  XII, 
15;  A.  II,  13;  scales  3-28-9.  {OUnther.)  West  Indies,  north  to  West 
Florida. 

(MUUer  &  Troscliel,  Schomburgk's  Barbad.  674 ;  Gtinther,  iv,  31 ;  Goode  &  Bean, 
Proc.  U.  S.  Nat.  Mus.  1879,  338.) 

«fl.  Preopercle  entire. 

b.  Tee tb  entire. .  (Hypsypops*  Gill.) 

^5Y.  P.  rnbiooodus  (Grd.)  J.  <&  G.—Garibaldi. 

Uniform  deep  scarlet,  unmarked  ;  edges  of  fins  dusky.  Body  short 
and  deep,  elevated,  compressed,  constricted  behind  the  dorsal  and  anal, 
the  caudal  peduncle  short  and  deep ;  head  higher  than  long,  the  ])reor- 
bital  i-ud  suborbital  regions  being  unusually'  deep ;  preopercle  entire ; 
cheeks,  oi>ercles,  and  top  of  head  scaly;  mouth  small;  lips  thick;  teeth 
<x)mpressed^  narrow,  blunt  and  entire,  in  a  single  row,  dark  at  tips; 
gill-rakers  short  and  flexible;  preorbital  anteriorly  as  wide  as  the  eye; 
cheeks  with  5  or  6  rows  of  rather  small  scales,  opercles  with  several 
rows  of  larger  ones;  lips  thick,  the  lower  without  frenum;  soft  fins 
rather  high;  pectorals  reiiching  nearlj'  to  vent.  Dead  3^ ;  depth  IJ.  D. 
XII,  16;  A.  II,  15;  scales  5-3^-13;  Lat.  1.  on  21  scales.  L.  12  inches. 
Coast  of  California,  south  of  Point  Concepcion;  abundant  about  rocky 
islands. 

{(rlyphisodon  rubicundus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  148:  Parma  rubi- 
eunda  Gliutlier,  iv,  58 :  ffypsypops  rubicundis  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1863, 
218.) 

bb.  Toeth  emarginate.    {Glyplndodon\  Lac<?p^de.) 

•Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  1861, 165:  typo  GlyphisodcnrubicundMOTii,  (O^i, 
high;  vitOy  below;  ci?^,  eye;  in  allusion  to  the  high  suborbital  region.) 

i  Glyphisodon  Lac6pede,  Hist.  Nat.  Poiss.  iv,  542,  1802:  type  Glyphisodim  mouekamk 
ljt%c,  =  ChcBtodon  sojcatilis  Blocb.    {yXvipliy  notch;  oodjy,  tooth.) 


96.    POMACENTRID^  •- CHR0MI8.  611 

95§.  P.  conc^tor  (Gill)  J.  <&  G. 

Dark  olive,  with  6  or  G  vague,  dark  cross-bands;  pectoral  with  a 
tapering,  black  transYerse  line  at  base.  Interorbital  space  convex, 
wider  than  orbit;  breadth  of  infraorbital  ring  two- thirds  the  greatest 
breadth  of  the  preorbital.  Teeth  rather  broad,  deeply  notched.  Depth 
IJ.  D.  Xri,  12;  A.  II,  9;  scales  3-25-10.  {GUnther.)  Both  coasts  of 
Central  America,  north  to  Florida  Keys. 

{Euschuitodiia  concohr  Gill,  Proc.  Acad.. Nat,  Sci.  Phila.  1862,  145:  Glyphidodon  con- 
color  GUuthor,  iv,  37 :  Glyphidodou  conoolor  Goodo  &  B«an,  Proc.  U.  8.  Nat.  Miis.  187L», 
33a) 

959«  P«  saxatilis  (Linn.)  J.  &  G. — Coir-pilot;  Mqjarra, 

Greenish  olive;  head  and  fins  dark;  body  with  5  or  6  black  cross- 
bands,  which  are  rather  narrower  than  the  interspaces;  the  first  from 
the  origin  of  the  dorsal  to  the  pectoral  fin,  the  second  downwards  from 
fourth  and  fifth  dorsal  spines,  the  third  from  the  ninth  and  tenth  dorsal 
spines  toward  the  vent,  the  fourth  from  end  of  spinous  dorsal  to  middle 
of  anal,  the  fifth  below  the  end  of  the  soft  dorsal  and  continued  on  the 
posterior  rays  of  dorsal  and  anal;  a  faint  sixth  bar  at  base  of  caudal. 
Soft  dorsal  and  anal  fins  produced,  the  fourth  and  fifth  rays  of  dorsal, 
and  the  fifth  and  sixth  of  anal,  longest.  Eye  rather  large,  about  as 
long  as  snout.  Head  rather  short,  3J  in  length;  depth  If.  D.  XIII,. 
14 ;  A.  II,  13 ;  Lat.  1.  27 ;  pores  on  21  scales.  Tropical  seas  of  Amer- 
ica ;  occasional  on  our  South  Atlantic  coiist. 

{ChcBtodon  saxatilis  Linn.  Syst.  Nat.:  Glyphidodon  aaxalilis  Giinther,  iv,  35:  Gfyphi- 
dodon  Hcucatilia  Goode,  Bull.  U.  S.  Nat.  Mus.  v,  38.) 

326.— CHRO.niS  Cuvicr. 

iHcliastes  Cuv.  &  Val. :   Furcaria  Voey  i  A yresia  Cooler, 

(Cuvier,  M^moires  du  Mus.  d*Hist.  Nat.  1815 :  type  Sparua  chromh  L.  =  Chromia  caaiarea 
Risso,  of  the  Mediterranean.) 

Body  i-ather  deep.  Preopercle  entire.  Mouth  small;  teeth  small, 
conical,  in  two  or  more  series,  the  outer  larger.  Scales  rather  largo, 
24-30  in  a  longitudinal  series.  Dorsal  fin  with  12-14  spines.  Branchi- 
ostegals  normally  5.  Pyloric  c(Bea  2.  Gill-rakers  long  and  slender. 
Tropical  seas;  species  numerous.  (zpo/iU  the  ancient  name  of  some 
fish,  probably  a  Sciienoid,  from  xpijuo^  to  neigh,  from  the  noise  made 
by  the  fish;  akin  to  our  names  Grunter,  Croaker,  Drum,  Hog-fish.) 

900.  €•  pusictipinnis  Cooper.— Z?/acA'amt/ A. 

Dark  slaty  blackish,  with  violet  lustre  above;  some  of  the  scales 
with  a  greenish  spot  or  edging;  fins  bluish  black;   posterior  part  of 
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body  with  siuall  round  browu  spots,  which  form  more  or  less  regular 
series ;  soft  dorsal  and  caudal  densely  spotted.  Body  oblong,  some- 
what  regularly  elliptical.  Head  blunt,  short,  and  deep,  the  profile  ab- 
ruptly descending  to  the  snout.  Lips  thick,  the  lower  without  trenum. 
Teeth  moderate,  conical,  in  about  two  series,  the  inner  very  small. 
Cheeks,  opercles,  and  top  of  head  scaly.  Spinej^  stiff  and  low.  Cau- 
dal forked ;  pectorals  and  ventrals  long.  Head  4 ;  depth  2J.  D.  XII, 
11;  A.  II,  10;  scales  4-29-10;  18  in  course  of  lateral  line;  L.  9  inches. 
Pacific  coast,  north  to  Point  Concepcion ;  not  rare. 

{Ayrcsia  2)unctipinms  Cooper,  Proc.  Cal.  Acatl.  Nat.  Sci.  18;vJ,  73.) 

961.  C.  iBisolatus  (Cuv.  &  Val.)  J.  &  6. 

Dark  brownish,  with  metallic  reflections ;  each  scale  on  the  head  and 
anterior  part  of  the  body  with  a  blue  spot;  young  with  two  blue  lines 
along  the  forehead  convergent  on  the  snout,  and  with  a  black  spot  im- 
mediately behind  the  dorsal  fin.  Caudal  fin  emarginate,  with  rounded 
lobes.  Second  anal  spine  more  than  half  the  length  of  the  head;  dor- 
sal spines  high;  ventrals  long;  pectorals  moderate.  Depth  2;  D.  XIII, 
12;  A.  II,  12;  scales  2-28-9  ;  coeca  2.  West  Indies,  north  to  Southern 
Florida. 

{Heliases  ifisolatus  Cuv.  «fe  Val.  v,  494  :  HeliuHics  innolatus  Gunther,  iv,  61.) 

Family  XCVII— EPHIPPID^. 

{The  Angel-fishes,) 

Body  coraiiressed,  usually  greatly  elevated,  the  anterior  profile  steep. 
Scales  moderate  or  small,  ctenoid,  densely  covering  the  soft  p.irts  of  the 
vertical  fins ;  lateral  line  present,  following  the  curve  of  the  back.  Mourh 
small,  terminal,  horizontal;  premaxillaries  protractile;  maxillary  short, 
without  supplemental  bone,  partly  slipping  under  the  preorbital ;  jaws 
with  bands  of  slender,  pointed,  movable,  brush  like  teeth;  preopercle 
usually  very  finely  serrated ;  gill-membranes  broadly  attached  to  the 
isthmus,  the  openings  restricted  to  the  sides;  branchiostegals  6  or  7; 
pyloric  coeca  fe  w ;  gill-rakers  very  short ;  pseudobranchinB  present.  Dor- 
sal fins  2,  somewhat  connected;  the  first  of  8  to  11  spines,  which  are 
depressible  in  a  groove ;  soft  dorsal  and  anal  fins  anteriorly  high,  their 
bases  thickened  .by  the  scales ;  anal  spines  3  or  4,  short ;  caudal  fin 
truncate  or  nearly  so;  pectorals  short;  ventrals  long,  thoracic,  I,  5; 
air-bladder  large,  commonly  bifurcate  in  front,  and  with,  two  slendci- 
horns  behind.  ,  As  here  understood,  a  group  of  4  genera  and  aboiit  10 
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species,  closely  related  to  the  Ghcctodonts,  but  said  to  show  important 
diHereuces  in  the  skeleton.  Fishes  ipostly  of  largd  size,  in  warm  seas, 
sometimes  entering  rivers. 

( Squamijnnnea  part ;  genera  Scatophayu8f  Ephippus^  and  Drcpanc,  GUnther,  ii,  57-65. ) 

a.  Anal  spines  3;  dorsal  spines  8  or  9,  the  tbiixl  prolonged;  proiile  very  steep;  scales 
small 1 Ch^todipterus,  3i7. 

397.— CHJETODIPTCKUS  Lac^pMc. 

(Parephippus  Gill.) 

(Lac6p6do,  Hist.  Nat.  Poiss.  iv,  50.J,  lSd2:  typo  Chtetodon  pluniicri  Blocli=  C^todon 
faher  Brouss. ) 

Body  mnch  elevated  and  corai>ressed,  its  outline  nearly  orbicular,  the 
anterior  profile  nearly  vertical.  Scales  small,  55-70  in  the  course  of  the 
lateral  line.  Jaws  about  equal;  no  teeth  on  vomer  or  palatines;  teeth 
on  jaws  slender,  somewhat  movable;  preopercle  finely  serrulate.  Bran- 
chiostegals  G.  Dorsal  fins  2,  somewhat  connected,  the  first  of  usually  y 
spiues,  the  third  of  which  is  elongate ;  anal  spines  ^ ,  small,  the  second 
tlie  longest ;  ventral  with  a  large  accessory  scale.  Pyloric  cceca  4-G. 
American,  distinguished  from  the  Asiatic  genus  Uphippus  by  the  very 
much  smaller  scales.  (;^ajro^<iiy,  Chaetodon;  di<:,  two;  -rs/)ov,  fin,  the 
dorsal  being  divided.) 

902.  €•  faber  (BroUss.)  J.  &  G. — Angel-fish;  Porgee, 

Grayish ;  a  dusky  band  across  the  eye  to  the  throat ;  a  second  simihir 
band,  broader,  beginnrog  in  front  of  the  dorsal  and  extending  across  the 
base  of  the  pectoral  to" the  belly;  a  third  band,  narrower,  extending  to 
the  middle  of  the  sides,  from  (he  base  of  the  fourth  and  fifth  dorsal 
spines;  a  fourth  broader  band  from  the  last  dorsal  spine  to  the  anal 
spines,  the  remaining  bands  alternately  short  and  long;  all  of  these 
bands  growing  obscure  and  disappearing  with  age;  ventrals  black. 
Vertical  fins  low  in  the  young,  talcate  in  the  adult.  Third  dorsal 
spine  nearly  as  long  as  from  eye  to  edge  of  preopercle,  its  membrane 
blackish;  chin  with  a  row  of  pores;  preorbital  nearly  as  wide  as  eye; 
pectoral  considerably  shorter  than  ventral,  the  first  soft  ray  of  the  latter 
filamentous.  Head  3-3.J ;  depth  l^.  D.  VIIl-T,  20;  A.  Ill,  18;  Lat. 
1.  GO;  coeca  4-G.  L.  2  feet.  Warm  seas;  north  to  San  Diego  and  New 
York;  abundant  on  our  South  Atlantic  coast;  an  excellent  food-fish. 
Very  large  specimens,  which  we  suppose  to  be  old  individuals,  but  which 
may  possibly  be  a  distinct  species  (Ephippus  gigas  Cuv.),  have  the  occi- 
pital crest  and  anterior  interhajmals  tleveloped  in  thick  bony  masses. 

{ChcBiodon  fahcr  Bronssonet,  Icbtli.  Decas.  1,  v,  t.  4, 17d2:  Chwlodon  faher  Gmcl.  Syst. 
Nat.  i,  1^63, 1789:  ZeutquadratHS Gmoi,  I.e.  1225;  Gtinther,  ii,  61:  Ephippus gxgoB Cxxvier, 
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R^gne  Aniin.:  Ephippus  gigas  GUutlier.  li^  61:  Ephippus  gigns  Holbrook,  Ich.  S.  Car., 
\(jn '.* Ephlpptin  faher  Holbrook,  1.  c.  110:  Ephippus  zonatuft  Girard,  U.  S.  Pac.  R.  R. 
Surv*.  110,  from  San  Diepo.) 


Family  XCVIII.— CH^TODONTID^. 

( The  Chcetodonts,) 

Body  strongly  compressed,  elevated,  suborbicular  in  outline,  covered 
with  moderate-sized  or  small  scales,  which  are  finely  ciliated  or  nearly 
smooth;  lateral  line  present,  concurrent  with  the  back,  not  extending  on 
the  caudal  fin;  mouth  small,  protractile,  terminal;  maxillary  very  short; 
teeth  slender  or  setiform,  often  extremely  long,  in  narrow  bands  in  the 
jaws;  no  teeth  on  vomer  or  palatines;  no  canines,  molars,  or  incisors; 
eyes  lateral,  of  moderate  size ;  branchiostegals  6  or  7 ;  pseudobranchisB 
very  large;  air-bladder  present.  Gill-membranes  more  or  less  attached 
to  the  isthmus ;  gill-rakers  very  small.  Dorsal  tin  single,  continuous,  its 
rays  sometimes  filamentous,  its  soft  part  as  well  as  the  soft  part  of  the 
anal  densely  covered  with  small  scales;  anal  similar  to  the  soft  dorsal 
with  3  or  4  spines;  ventrals  thoracic,  1, 5.  Carnivorous  fishes  of  the  tropi- 
cal seas,  noted  for  their  singular  forms  and  bright  colors.  Genera  5  or 
more;  species  about  170,  most  of  them  belonging  to  Chcetodon  and  Po- 
macanthm.     (SquamipinneH  part,  Giinther,  ii,  1-57.)  , 

a.  Prcoperciiln 111  w i thout  spi ne  at  its  angle Ch.etodon,  3*28. 

aa.  PreopercuUiiu  with  a  stroug  spine  at  its  angle Pomacaxtiius,  329. 


32§.— CHJETODON  Linua)us. 
(Sarothrodus  GiU :  Tetragonoptrus  BlackcT,) 
(Linnc-eus,  System  a  Nat  urje,  x,  1758:  type  Chatodon  capistratu8  L.) 

Body  short,  deep,  very  strongly  compressed,  especially  above  and 
behind ;  head  small,  compressed,  almost  everywhere  scaly ;  mouth  very 
small,  terminal,  the  jaws  provided  with  long,  slender,  fiexible,  bristle- 
like teeth ;  pi*eoperculum  entire  or  nearly  so,  without  spine.  Dorsal  fin 
single,  continuous,  not  notched,  the  spinous  part  longer  than  the  soft 
j)art,  of  about  13  spines ;  last  rays  of  soft  dorsal  usually  rapidly  short- 
ened; caudal  peduncle  short,  the  caudal  fin  fan-shaped;  anal  similar  to 
soft  dorsal,  preceded  by  3  or  4  strong  spines.  Bodj^  ex)vered  with  rather 
large  ctenoid  scales,  somewhat  irregular  in  their  arrangement;  the 
lateral  lino  curved,  high,  parallel  with  the  back.  Gill-openings  rather 
narrow,  the  membranes  narrowly  joined  to  the  isthmus;  branchiostegals 
G.      A  very  large  genus  of  singular-looking  fishes,  abounding  in  the 
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tropical  seas;  most  of  them  have  the  body  crossed  by  transverse  black 
bars.    izf^tTTj^  bristle;  63wvj  tooth.) 

963.  €•  maculociocius  (Gill)  J.  &  G. 

Olivaceous,  darker  above;  adark-browa  band  from  beginning  of  dor- 
sal  fin  obliquely  forwards  through  eye  and  across  the  cheeks;  a  second 
bar  beginning  in  a  blotch  on  soft  dorsal,  runs  vertically  across  the  body. 
Body  Buborbicular,  closely  compressed ;  profile  steep,  concave,  the  short 
snout  projecting ;  mouth  very  small,  maxillary  not  reaching  the  vertical 
from  the  anterior  nostril;  caudal  peduncle  very  short ;  lateralline,  begin- 
ning at  upper  angle  of  opercle,  running  obliquely  upwards  to  opposite 
the  base  of  soft  dorsal  and  then  decurved,  ending  opposite  extremity 
of  soft  dorsal.  Head  2 J  in  length;  depth  1^.  D.  XII,  19;  A.  Ill,  17. 
Atlantic  coast,  rare. 

{SarothrodtM  inaonlocinctw  Gil',  Proc.  Acai.  Nat.  Sci.  Phila.  1831, 1>9.) 

■ 

829.— POMACAIVTHUS  LacdpMe. 
[Chcp.todon,  HoUioanthus,  and  Acanthochcoiodon  Bleeker.) 
(Lac^p^de,  Hist.  Nat.  Poiss.  iv,  517, 1802:  type  Chattodon  arcuatuo  L.) 

This  genus  difit'ers  from  Chcetodon  chiefly  in  the  presence  of  a  strong 
spine  at  the  angle  of  the  preopercle.  Body  much  compressed  and  ele- 
vated; dorsal  fin  entirely  scaly,  with  8-15  spines;  the  anal  with  3; 
scales  moderate  or  small;  branchiostegals  6 ;  air-bladder  with  2  poste- 
rior horns ;  pyloric  coeca  numerous.  Species  numerous  in  the  tropical 
seas.  Many  of  them  are  brilliantly  colored,  (-w/ia,  operculum;  axavOa^ 
spine.) 

a.  Dorsal  spines  VZ  to  15.     {Holcuianihus^  Lac.) 

964*  P.  ciliar^S  (Linn.)  J.  &  G.. — AngeUfmh;  InabeUia, 

Brownish  olive,  each  scale  with  a  crescent-shaped  mark  of  lighter ; 
nape  with  a  dark-brown  spot  ocellated  with  blue ;  chin,  base  of  pectoral, 
borders  and  spines  of  opercle  and  preopercle  bright  cobalt  blue ;  fins 
with  blue  and  yellow.  Body  oblong,  compressed  and  elevated;  mouth 
small;  scales  ciliate;  soft  dorsal  and  iinal  with  the  anterior  rays  pro- 
duced in  long  streamers.  Head  4  in  length ;  depth  about  2.  D.  XIV, 
20;  A.  Ill,  20;  scales  8-50-30.  West  Indies,  occasional  on  our  South 
Atlantic  coast. 

(Cha'todon  cilia ris  Linn.  Syst.  Nat.:  Holavanthus  ciUariB  Lac^p^dc,  Hist.  Nat.  Poiss. 
iv,  527,  1802:  //o/acan(/t««  ciiiam  GUuther,  ii^  4G:  Uolacanthua  dUaris  Goo^Hy  Bull.  U. 
8.  Nat.  Mus.  V,  4:J.) 


*Lac<?p^do,  Hist.  Nat.  Poiss.  iv,  525:  type  ChcBlodon  tricolor  Blocb.    (oXoSf  complete; 
axarOa,  spine.) 
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aa.  Dorsal  spines  8  to  11.     {Ponnacanthus). 
965.  P.  arcuatus  (L.)  Lac. 

Dark  brown,  anteriorly  plain ;  lower  jaw  pale ;  each  scale  with  a  daik 
spot  and  a  whitish  edge;  young  with  yellowish  vertical  bands,  some- 
times spotted  with  black;  base  of  pectorals  sometimes  yellow.  Scales 
on  body  small,  iirm;  large  and  small  ones  irregularly  mixed.  Head  with 
shagreen,  formed  of  rudimentary  scaled.  Dorsal  and  anal  extremely 
falcate,  the  anterior  soft  rays  two-thirds  the  length  of  the  body  in  the 
adult;  dorsal  spines  very  low;  last  anal  spine  long.  Mouth  small; 
gill-rakers  short;  gill-membranes  very  slightly  joined  to  the  isthmus 
mesially.  D.  IX,  30;  A.  HI,  24;  Lat.  1.  80-100;  coBca  15;  vert.  10  + 
14.    Wfst  Indies,  north  to  Garden  Key,  Florida. 

{Chceiodon  arcuatiis  L.  Syst.  Nat.:  Pomacanihus parn^  cingulntuSy  quinquecinctu$,  and 
arcuatM  Cuv.  &  Val.  vii,  202-211:  Pomacanthus paru  Gunther,  iii,  55.) 

Family  XCIX.-ACANTHURID^.* 

(The  Surgeons.) 

Body  oblong,  compressed  and  usually  elevated,  covered  with  very 
small  scales;  lateral  line  continuous.  Tail  armed  with  one  or  more 
movable  spines  or  bony  plates.  Eye  lateral,  high  up;  preorbital  very 
narrow  and  deep.  Nostrils  double.  Mouth  sm«all,  low;  each  jaw  with 
a  single  series  of  incisor-like  teeth;  vomer  and  palatines  toothless;  pre- 
maxillaries  somewhat  movable,  but  not  protractile;  maxillaTy  short; 
gill-rakers  obsolete;  pseudobranchife  lar^e;  gills  4,  a  slit  behind  the 
fourth;  gill-membranes  attached  to  the  isthmus,  the  oi)enings  thus  re- 
stricted to  the  sides.  A  single  d  rsal  fin,  with  strong  spines,  the  spi- 
nous p^irtof  the  fin  about  as  long  as  the  soft  part;  anal  fin  similar, 
shorter;  ventral  fins  present,  thoracic,  mostly'  I,  5  (never  I,  4,  I,  as  in 
Teuthidldce).  Pelvic  bone  long,  evident  tin  ough  t  he  skin,  as  in  BaUstidcVj 
with  which  group  the  Acanthuridw  have  numerous  af&nities.  Pyloric 
coBca  rather  few.  Air-bladder  large.  Herbivorous  fishes  of  the  tropicai 
seas;  genera  5  or  more;  species  nearly  80,  most  of  them  belonging  to 
Acanthurus. 

(AcronuridcB  GUnther,  iii,  356.) 

a.  Tail  with  a  movftble  lancet-like  s\nne  on  each  side;  incisors  serrate. 

ACANxnuRrs,  330. 


Called  Teuthididw  in  the  key  on  page  78. 
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330.— ACANTHUIIUS  Bloch  &  Schneider. 
{Acrontirua  Gtlir. ;  young.) 
(FoTsk^l;  Bloch  &  Schneider,  Ichthyol.  1801,  211:  type  Chodtodon  chirwrgua  B\och,) 

Body  ovate  o'jlong,  compressed,  covered  with  minate  ctenoid  scales. 
Month  rather  small,  with  broad  lobate  or  serrate  incisors,  which  are 
sometimes  movable.  A  movable  spine  in  a  groove  on  each  side  of  tail. 
One  dorsal  fin,  low  and  long,  with  7-0  (sometimes  fewer)  spines;  usually 
a  procumbent  spine  before  the  dorsal;  anal  with  2  or  3  spines.  Ven- 
tral rays  T,  5.  Caudal  emarginate.  Gill  openings  moderate,  oblique, 
separated  by  a  broad  isthmus;  operculum  very  short;  preopercle  ob- 
lique, with  entire  edge.  Brauchiostegals  5.  Intestinal  canal  elongate. 
Vertebnii  9  +  13.    (axa^Oa^  spine;  o'w/xi,  tail.) 

©66  A«  f'lfiinirgus  Bl.  &  Schji.Surjeon-fteh;  Doctor-fiah, 

Brownish;  opercle  with  a  black  margin;  sometimes  a  whitish  band 
across  tail  at  base  ot  caudal;  sides  with  dark  transverse  bands;  vertical 
fins  with  oblique,  parallel,  dark  streaks.  Body  oblong,  compressed, 
and  not  greatly  elevated ;  profile  little  convex,  somewhat  undulated. 
Vertical  fins  high ;  caudal  moderately  emarginate.  Head  3J  in  length; 
depth  2.     D.  IX,  23;  A.  Ill,  23.    West  Indies;  occasional  northward. 

(Bloch  &  Schneider,  214;  GUnther,  iii,  329,  in  part;  Poey,  Anales  Soc.  Hist.  Nat. 
Espagn.  1880,  245.) 

96Y*  A«  ctemlcias  Bloch  &  Schneider. — Blue  Surgeon;  Barhero, 

Deei)  bluish  brown,  with  undulating  pale  blue  longitudinal  lines, 
especially  on  the  dorsal  and  anal  tins,  where  they  become  straight  and 
oblique.  Upper  profile  of  snout  jslightlj'  concave.  Caudal  fin  more  or 
less  dcL'ply  forkcHl,  tlie  lobes  bordered  with  pale  in  the  adult;  caudal 
spine  glassy,  amber-colored;  opercles  striate.  Body  very  deep.  Depth 
1^  in  length.   D.  IX,  2^;  A.  Ill,  25.   West  Indies;  occasional  northward. 

(Bloch  &  Schneider,  1801,214;  Pocy,  Anal.  Soc.  Hist.  Nat.  Espagn.  lH8l),244:  Acan- 
ihurua  nlgricaiiH  Goocle,  Bull.  U.  S.  Nat.  Muh.  v,  42  (not  of  L.):  AcanihuruH  oceruleus 
GUntber,  iii,  3:50.) 

Family  C— TRACHYPTERID^. 

{The  King-ofthe-Herrings.) 

Body  elongate,  strongly  compressed,  naked,  the  skin  smooth  or 
prickly.  Lateral  line  present.  Head  short,  the  mouth  rather  small, 
terminal,  with  feeble  teeth;  prcnnaxillaries  protractile;  oi)ercles  un- 
armed.   Eye  large,  lateral.    Brauchiostegals  G.    Gill-membranes  sei)a- 
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rate,  free  from  the  istlimus^  gills  4,  a  Biit  beliiiul  the  fourth-  Pseudo- 
bninchi^e  well  developed,  in  a  pouch  formed  by  a  fold  of  the  mucous 
iuembrane.  Dorsal  fiii  single,  extending  from  the  head  to  the  tail,  its 
rays  all  technically  spinous,  being  neither  articulated  nor  branched, 
but  all  very  soft,  flexible,  and  fragile;  anal  fin  wanting;  pectorals 
short;  ventrals  thoracic,  the  rays  elongate,  often  less  than  I,  5  in  num- 
ber; caudal  fin  either  rudimentary  or  else  divided  into  two  parts,  the 
upper  and  larger  Ian-shaped,  directed  obliquely  upward  from  the  slen- 
der tip  of  the  tail.  Bones  very  soft,  the  muscles  little  coherent.  Py- 
loric coeca  very  numerous.  Yertebrfle  in  large  number.  Deep-sea  fishes, 
often  of  large  size,  found  in  most  warm  se^is.  Their  extreme  fragility 
renders  them  rare  in  collections,  and  the  species  are  little  known. 
Genera  3;  species  about  15.  They  have  no  intimate  relation  with  any 
other  of  our  families. 

(Traohypteridw  GUnther,  iii,  300-311.  ) 

a.  Ventral  fins  well  developed;  candnl  present,  not  in  the  line  of  the  axis  of  the 
body Trachypterus,  331. 

331.— TRACHTPTERUS  Gouan. 
Kingofihe-HerrbifjH. 

(Gk>aan,  Hist.  Poiss.  1770,  104:  type  Cepola  trachf/ptera  Gmol.) 

This  genus  is  characterized  by  the  well-developed  ventral  fins,  com- 
posed of  4-6  branched  rays  each,  and  by  the  presence  of  a  long  fan- 
shaped  caudal  fin  extending  obliquely  upward  and  backward  from  the 
end  of  the  long  and  slender  tail;  lower  lobe  of  the  fin  little  developed; 
the  anterior  rays  of  the  dorsal  fin  are  usually  elevated,  and  separated 
by  a  notch  from  the  rest  of  the  fin;  the  fin  rajs  and  the  lateral  line 
are  often  armed  with  prickles.  Deep-sea  fishes  of  large  size,  (rpaxu^y 
rough;  Tzzepov^  fin.) 

968.  T.  alUvelis  KneT,^Eing-of-t1w-Sa1mon. 

Bright  silvery,  with  three  large  round  black  spots  below  the  dorsal 
fin;  a  fourth  near  the  abdominal  edge,  a  little  below  the  first  of  the 
back.  Anterior  rays  of  the  dorsal  fin  elevated ;  the  longest  rays  of  the 
posterior  part  of  the  dorsal  nearly  as  deep  as  the  boily;  dorsal  rays 
rough,  a  small  spine  at  the  base  of  each  of  them ;  caudal  fin  with  the 
erect  lobe  well  developed,  its  outer  rays  longer  and  stronger  than  the 
intermediate  rays;  rays  of  the  lower  lobe  short;  skin  prickly,  the  lat- 
eral line  armed  with  small  bony  shields,  each  provided  with  a  sx)iue. 
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Head  7;  depth  7.  D.  7,  IGO  to  190;  C.  i^-^y  P.  11;  V.  7.  (Q'dnther.) 
Described  from  Valparaiso,  Oiiili.  A  young  speeiaen  ezamiued  by  us 
from  Santa  Cruz,  Cal.,  a^jc^^^^^  i^^  essential  respects,  except  that.thesidit 

• 

^s  entipely  smooth.  The  prickles  are  perhaps  acquired  with  age,  other- 
wise ours  may  be  a  different  species.  Two  specimens  of  Traohypt^rus 
have  also  been  taken  in  Puget  Sound,  but  they  have  not  been  preserved. 

(Kner.  Wien.  Sitznugsber,  xKxiv,  437,  1859,  taf.  1;  Gauther,  iti,  303.) 

Family  CI.— ICOSTEID^. 

{The  Banquils.) 

Body  oblong,  compressed,  naked  or  covered  with  small  ctenoid  or 
cycloid  scales.  Head  moderate,  not  externally  bony,  the  opercles  un- 
armed. Mouth  moderatCj  terminal;  premaxillary  protractile  or  not; 
maxillary  moderate,  without  supplemental  bone.  Teeth  small,  in  bands 
or  in  single  series;  vomer  and  palatines  with  or  without  teeth.  No  bar- 
bels. Lower  pharyngeals  separate.  Branchiostegals  G  or  7.  Gill-oi)en- 
ings  wide,  the  membranes  free  from  the  isthmus;  gills  4,  a  slit  behind  the 
fourth;  gill-rakers  slender.  Pseudobrauchiae  large.  Pyloric  coeca  few. 
Air-bladder  present.  Lateral  line  present.  Dorsal  fin  very  long,  con- 
tinuous, without  distinct  spines;  anal  long,  without  spines;  caudal  fin 
c^nv^ex;  ventral  fins  thoracic  or  subjugular,  separate,  but  very  close 
together,  T,  4,  or  I,  5;  pectorals  rounded,  sometimes  fleshy  at  base. 
Vent  normal,  without  papilla.  Skeleton  more  or  less  soft  and  cartila- 
ginous. This  group,  as  at  present  constituted,  is  composed  of  three 
very  diverse  genera,  each  of  a  single  sjiecies,  inhabiting  the  deeper 
waters  of  the  North  Piicific.  It  is  probably  most  nearly  related  to  the 
Maldcanthidce^  from  which  it  is  distinguished  by  the  presence  of  pyloric 
coeca  and  by  the  non-labroid  dentition. 

(IcjsteidcB  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1890,  306.) 

a.  Body  naked,  lateml  line  and  fin  rays  beset  with  groups  of  spinules;  skeleton  not 
ossified.     (Icoateinw.) 
h.  Air-bladder  present;  teeth  in  jaws  only,  in  single  series,  Y©ry  slender;  vcntrals 

thoracic,  1,  4;  caudal  peduncle  slender IcostkL's,  :^32. 

aa.  Body  covered  with  small  scales ;  no  spinules ;  air-bladder  wanting  or  rudimentary ; 
ventrals  1,  5. 
0.  Skeleton  imperfectly  ossified ;  lateral  line  median.     {Icichtkifince.) 
d.  Teeth  in  a  single  series,  minute,  in  jaws  only;  ventrals  thoracic;  candal  pe- 
duncle slender ' IciCHTHYS,  333. 

cc.  Skeleton  ossified;  lateral  line  near  the  back.     {liathymasteritKP,) 

e.  Teeth  in  hands,  rather  strong,  on  jaws,  vomer,  palatines,  and  pharyngeals; 
ventrals  subjugular;  caudal  XK3duncle  not  slender Batiiymasteu,  334. 
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333.— ICOSTEUS  Lockington. 
(Lockint^^fon,  Proc.  U.  S.  Nat.  Mas.  ii,  63,  1830:  typo  Icoateus  cenigmaticua  Lockington.) 

Body  oblong,  much  c,')mi)ressed  throughout,  the  head  thicker  thau 
any  part  of  the  body.  Dorsal  outliue  risiug  rapidly  to  the  origiii  of  the 
dorsal  fiu,  theuco  more  regularly  curved;  the  region  at  the  base  of  the 
'dorsal  and  anal  strongly  compressed;  caudal  peduncle  slender,  widened 
at  the  base  of  thj  fiu.  Mouth  large,  horizontal;  maxillary  narrow, 
reaching  to  beyond  middle  of  eye.  Teeth  in  jaws  in  one  row,  slender, 
sharp,  closely  and  regularly  set,  those  in  the  lower  jaw  largest;  no  teeth 
on  vomer,  palatines,  or  pharyngeals.  Gill-rakers  flexible,  few;  gill-mem- 
branes separate,  fiee  from  the  isthmus.  Branchiostegals  6.  Pseudo- 
branchiae  well  developed.  Lateral  line  conspicuous,  continuous,  dc- 
curved,  groups  of  small  spines  present  along  its  entire  length.  No 
scales  anywhere  on  body  or  fins.  Fins  rough,  with  small  spinules;  a 
series  along  each  ray,  dividing  as  •the  ray  branches;  dorsal  fin  com- 
mencing above  the  axil  of  the  pectoral,  composed  of  5(M)0  rays,  which 
are  all  soft  aiul  flexible,  some  of  the  anterior  unbranched;  the  fin  low 
in  front,  increasing  in  height  behind;  none  of  the  rays  more  than  once 
forked;  anal  shorter  than  the  dorsal,  similar  to  it,  of  35-40  rays;  some 
of  the  anterior  apparently  undivided;  caudal  fin  elongate,  fan-shaped, 
the  middle  rays  i)roducLMl;  accessory  rays  numerous,  procurrent;  pec- 
torals with  a  fleshy  base,  fan-shaped,  the  middle  rays  longest;  ventrals 
thoracic,  inserted  just  behind  the  pectorals,  narrow,  consisting  of  1 
short  subspinous  ray  and  4  long  soft  rays.  Air-bladder  large.  Yer- 
tebrje  numerous,  the  vertebral  column  extremelj-  flexible  and  soft. 
Cranial  bones  tolerably  firm ;  bones  of  the  face  and  opercles  very  flex- 
ible. Deep-sea  fishes,  from  the  Pacific,  (stxiu^  to  yield,  submit;  o<rreov, 
bone — the  "entire  body  being  characterized  by  a  want  of  firmness,  as 
it  can  be  doubled  up  as  readily  ivs  a  piece  of  soft,  thick  rag.") 

96.9.  I.  8enig:inatic3is  Lockiu<rtoii. 

Pellucid  yellowish  or  brownish,  with  purplish  spots  and  blotches  of 
irregular  form;  the  spots  largest  above,  most  numerous  along  the  lat- 
eral line;  fleshy  bases  of  caudal  and  pectorals  spotted;  throat  and  gill- 
membranes  with  dark  punctulations;  fins  dusky,  obscurely  blotched. 
Longest  ray  of  dorsal  nearly  reaching  base  of  middle  caudal  rays.  Eye 
G  in  head,  scarcely  half  the  length  of  the  snout  or  the  width  of  tlie  in- 
terorbital  space;  diameter  of  caudal  peduncle  about  5}  in  gixjatest 
depth.     Head  4;  depth  3.     D.  52-55;  A.  37-40;  V.  I,  4;  Lat.  1.  110-lJO 
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(groups  of  spines).    L.  about  12  inches.    Pacific  coast  of  United  States ; 
three  specimens  known,  from  deep  water. 

(LockiDgton,  Proc.  U.  S.  Nat.  Mub.  ii,  63,  1880.) 

333.— ICICHTHYS  Jordan  <&  GUbert. 
(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  305:  type  Idchthys  lookingtom  J.  &  G.) 

Body  elongate,  not  elevated,  not  compressed  at  the  bases  of  the  ver- 
tical liiis.  Head  moderate.  Eyes  lateral.  Mouth  terminal,  little  ob- 
lique, with  small,  sharp  teeth  in  one  series,  in  the  jaws  only.  Prc-max- 
illaries  not  protractile.  Gill-membranes  sepamte,  free  from  isthmus; 
gill-rakers  long.  Pseudobranchise  i)resent.  Branehiostegals  7.  Body 
covered  with  small  cycloid  scales.  Lateral  line  continuous,  unarmed. 
Bases  of  fins  without  spinules;  dorsal  and  anal  tins  long  and  low,  com- 
posed of  soft  rays  onlyj  pectoral  fins  moderate,  their  bases  fleshy,  as 
in  Icosteus;  ventral  fins  small,  thoracic,  I,  5.  Pyloric  coeca  about  6, 
large.  Bones  all  very  fle;s:ible,  cartilaginous.  Deep-sea  fishes,  (itxot^ 
to  yield  or  submit;  «>^t)c,  fish — ^in  allusion  to  the  flexible  skeleton.) 

OYO.  I.  lockmsrtoni  Jor.  <&  Gilb. 

Plain  brown,  paler  below,  somewhat  punctulate.  Body  oblong,  some- 
what compressed,  the  caudal  peduncle  rather  slender.  Head  moderate, 
compressed,  with  vertical  cheeks,  rather  broail  and  slightly  convex  above, 
the  snout  abruptly  descending.  Mouth  moderate,  little  oblique,  the  slen- 
der maxillary  scarcely  widened  at  the  tip,  extending  to  beyond  front  of 
pupil;  antenor  edge  of  the  premaxillary  on  the  level  of  lower  rim  of 
eye;  lips  thin;  premaxillary  tapering  backward,  not  forming  the  whole 
margin  of  the  upper  jaw;  maxillary  behind  slipping  entirely  under  the 
membranous  edge  of  the  preorbital;  preorbital  rather  wide,  with  one  or 
two  series  of  rather  large,  thin,  cycloid  scales  (other  scales  on  head,  if 
any,  now  lost  on  the  typical  example);  lower  jaw  i)rominent,  projecting 
in  front,  included  at  the  sides.  Teeth  in  jaws  only,  minute,  sharp,  closely 
and  evenly  set,  larger  and  less  numerous  than  in  Icosteus  cenigmaticus. 
Eyes  large,  lateral,  longer  than  snout,  4  in  head.  Cheeks  rather  wide; 
preoi)ercle  with  a  prominent  crest,  behind  which  are  some  radiating  mu- 
cous cavities;  the  bone  with  a  broad,  prolonged,  flexible,  meinbranaceous 
edge,  covered  with  radiating  strise,  each  of  which  ends  in  a  flexible  point. 
Opercle  and  subopercle  rather  large,  extremely  thin,  and  each  crossed 
by  radiating  strife.  Branehiostegals  7.  Gill-rakers  long,  slender,  sharp, 
close-set,  and  moderately  stift',  their  length  nearly  three-fourths  the  diam- 
eter of  the  eye.     Scales  verj^  small,  soft,  and  smooth,  covering  the  body 
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evenly,  but  becoming  ^mailer  below.  Lateral  line  nearly  straight,  ap- 
parently continuoas.  Dorsal  fin  long  and  low,  beginning  nearly  mid- 
way between  the  vent  and  the  base  of  the  ventrals;  all  the  rays  soft 
and  articulated,  and  all  except  the  first  branched ;  first  rays  very  low, 
the  fin  gradually  rising  posteriorly,  the  highest  rays  3  in  head,  some- 
what scaly ;  anal  fin  similar,  shorter,  beginning  slightly  in  front  of  the 
middle  of  the  body  and  ending  just  in  front  of  the  last  rays  of  the  dor- 
sal; caudal  broa4l,  fan-shaiied,  on  a  slender  peduncle;  the  accessory 
rays  numerous  and  procurrent;  base  of  pectorals  a  little  below  the  axis 
.  of  the  body,  their  outline  rounded;  the  fin  short  and  small,  shorter  than 
head;  ventrals  sliort  and  small,  thoracic,  placed  a  little  behind  pec- 
torals, with  1  obsolete  spine  and  5  soft  rays,  one  of  which  is  slightly 
filamentous;  the  fin  3  in  head;  fin  rays  not  beset  with  spinules.  Vent 
normal,  immediately  in  front  of  the  anal,  without  papilla.  Air-bladder 
wanting.  Bones  eU  soft  and  flexible.  The  skin  not  thick  and  tough,  as 
in  IcosteiiSj  but  thin  and  scaled.  Head  5;  depth  4.  D.  40;  A.  28;  Lat. 
1. 120.  L.  7  J  inches.  Deep  water  oft*  San  Francisco,  Cal.;  one  specimen 
known. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  ii,  305,  1860.) 

SSi.-BATHYHIASTER  Cope. 
(Cope,  Proc.  Amer.  Phil.  Soc.  187.3:  type  Bathi/master  signatM  Cope.) 

Body  rather  elongate,  moderately  compressed,  covered  with  small 
ctenoid  scales.  Head  rather  large,  subconic.  Eyes  large.  Mouth 
moderate,  neaily  horizontal,  the  lower  jaw  slightly  projecting;  lips 
full;  premaxillary  protractile,  not  extending  to  the  angle  of  the 
mouth ;  maxillary  without  supplemental  bone,  not  slipping  under 
the  narrow  preorbital.  Teeth  moderate,  in  a  cardiform  band  in  each 
jaw,  the  outer  somewhat  enlarged ;  bands  of  teeth  on  vomer  and 
palatines.  No  barbels.  Branchiostegals  0.  Gill-membriines  scaicely 
connected,  free  from  the  istlimus;  gill-rakers  few,  verj"  short.  Psendo- 
branchisB  large.  Cheeks  scaly;  rest  of  head  naked.  Opercidar  bones 
unarmed.  Mucous  pores  numerous  on  top  and  sides  of  head.  Lateral 
line  conspicuous,  placed  high,  not  reaching  the  caudal  fin,  its  scales  a 
little  enlarged.  Dorsal  fin  long,  continuous,  moderately  high;  two 
or  three  of  the  foremost  rays  inarticulate,  but  no  distinct  s[)ines;  anal 
fin  long,  similar  to  the  dorsal;  caudal  convex;  pectorals  rather  broad, 
their  bases  extending  obliquely  downward  and  backward,  their  rays 
all  branched;  ventrals  slightly  in  front  of  pectorals,  I,  5,  close  together, 
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the  inner  rajs  longest.    Skeleton  well  ossified.    Pyloric  cceca  few  (2  or 
3).    No  anal  papilla.    North  Pacific.    {iSaOu^j  deep^  /laffrijpj  a  searcher.) 

97  !•  B*  sigrnatus  Cope. — lionquiL 

Olivaceous,  tinged  with  brown;  about  8  round,  famt  bluish  blotches 
along  the  sides,  each  surrounded  by  rings  of  yellow  spots;  a  yellow 
ring  around  the  eye  and  a  yellow  band  along  the  cheek;  fins  translu- 
cent, the  anal  with  a  yellowish  stripe  and  a  bluish  edging;  dorsal  red- 
dish or  yellow,  with  a  dusky  blotch  in  front;  ventrals  dusky;  larger 
specimens  nearly  uniformly  dark.  Eye  large,  about  as  long  as  snout, 
4  in  head;  its  diameter  much  more  than  interocular  space;  maxillary 
extending  to  below  front  of  pupil;  cheeks  closely  scaly;  rest  of  head 
entirely  naked;  a  narrow,  naked  area  in  front  of  dorsal,  bounded  by 
rows  of  mucous  pores^  skull  with  large  mucous  cavities  behind  the 
eyes,  which  are  translucent  in  life;  scales  of  lateral  line  enlarged,  twice 
as  far  apart  as  the  others.  Dorsal  fin  inserted  at  a  distance  behind 
the  occiput,  less  than  the  diameter  of  the  eye;  pectorals  ^  the  length 
of  the  head;  fourth  ray  of  ventrals  longest;  vent  much  nearer  snotjt 
than  root  of  caudal;  caudal  vertebrje  about  33.  Head  4^;  depth  6§. 
J).  41 :  A.  33;  V.  I,  5;  P.  18;  Lat.  1.  92  +  6  (tubes);  scales  in  about  200 
transverse  series.  L.  12  inches.  Alaska  to  Paget  Sound,  about  rocks, 
in  water  of  moderate  depth. 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873.) 

Family  CII  (a)  — LATILID.E.* 

{TJie  Blanquillos.) 

Body  more  or  less  elongate,  fusiform  or  comi)res8ed.  Head  subcon- 
ical,  the  profile  usually  convex;  suborbital  without  bony  stay;  cranial 
bones  not  cavernous;  opercular  bones  armed  or  not.  Mouth  moderate, 
terminal,  usually  little  oblique;  teeth  rather  strong;  premaxillary  usu- 
ally with  a  posterior  canine;  premaxillaries  protractile;  maxillary  wirh- 
out  supplemental  bone,  not  slipping  under  the  edge  of  the  preorbital. 
Gills  4,  a  long  slit  behind  the  fourth.  Pseudobranchise  well  developed. 
Gill-membranes  separate,  or  more  or  less  united,  often  adherent  to  the 
isthmus.  Lower  pharyngeala  separate.  Scales  small,  ctenoid.  Lateral 
line  present,  complete.  Dorsal  fin  long  and  low,  usually  continuous,  the 
6])inous  portion  always  much  less  developed  than  the  soft  portion,  but 
never  obsolete;  anal  fin  very  long,  its  spines  usually  feeble  and  few; 


CaHed  Trachinidic  iu  the  key  ou  page  78;  see  also  family  102  (h),  Trichodontidcc. 
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caudal  fin  forked;  tail  dipbycercal;  ventrals  thoracic  or  subu.'jfular, 
I,  5,  usually  close  together;  pectoral  fins  not  very  broad,  the  rays  all 
branched.  Vertebr«'e  in  increased  number  (35-50).  Pyloric  coeca  few 
or  none.  Fishes  of  the  temperate  and  tropical  seas,  many  of  theui 
reaching  a  large  size.    Genera  about  5;  species  about  10. 

(TrachinidcBj  group  Pinguipedina  Giiiither,  ii,  251-254.) 

a.  Dorsal  fio  continuous;   bofly  scaly;  upper  jawa  usually  with  post'Crior  cauines. 
(LaiiHn<F.) 
b.  Dorsal  and  anal  with  less  than  20  soft  rays  each, 
c.  An  adipose  appendage  at  the  nape;  a  fleshy  prolongation  on  each  side  of  the 
labial  fold,  extending  backward,  behind  angle  of  the  mouth. 

LOPHOLATILUS,   335. 

bb.  Dorsal  and  anal  fins  each  with  more  than  20  soft  rays;  no  adipose  appendage  at 
the  nape Caulolatilus,  336. 

335.— liOPHOIiATlIiUS  Goode  &  Boan. 

(Good^  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  205:  type  Lopholatilus  chumwleonticeps 
G.  ife  B.) 

This  genus  diflfers  from  Cauhlatilus  and  agrees  with  Latilus  in  the 
small  number  of  dorsal  and  anal  rays,  and  is  distinguished  from  both 
by  the  presence  of  a  large  adipose  appendage  on  the  nape  and  by  a 
fleshy  i)rolongation  upon  each  side  of  the  labial  fold,  extending  back- 
ward beyond  the  angle  of  the  mouth.  One  species  known.  {Xoil>o<;^ 
crest;  Latilus.) 

9Y2«  Ii.  chaitiseleontlceps  Goode  &,  B?an.— 7Y/c-^«^. 

Coloration  brilliant;  head  and  body  with  numerous  greenish -yellow 
spots;  upper  portion  of  body  with  a  violaceous  tint;  lower  parts  whitish, 
with  some  areas  of  yellow;  caudal  rays  striped  with  greenish-yellow, 
some  of  the  stripes  connected  by  cross-blotches;  anal  and  ventral  fins 
whitish;  pectorals  violet-tinted,  with  some  yellow  on  posterior  surfaces; 
soft  dorsal  with  an  upper  broad  band  of  violaceous  and  a  narrow  basal 
portion  of  whitish;  many  rays  each  with  a  yellow  stripe;  anterior  part 
of  fin  with  some  yellow  spots.  Maxillary  reaching  anterior  margin  of 
orbit;  opercle  and  preopercle  scalj^,  the  latter  finely  denticulate;  upper 
jaw  with  an  outer  series  of  stronger  teeth,  behind  which  is  a  band  of  \il- 
liform  te^ith;  lower  jaw  with  a  few  large  canines  and  an  inner  series  of 
small  conical  teeth;  vomer  and  palatines  toothless.  Head  3  in  length; 
depth  3 J.  D.  VII,  15;  A.  II,  13;  scales  8-93-30.  {Goode  &  Bean.) 
Abundant  hi  deep  waters  off  the  coast  of  Massachusetts;  a  fine  large 
fish,  which  may  become  important  as  food. 

(Goode  &  Bean,  P.oc.  U.  S.  Nat.  Mns.  1879,  205.) 
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336.— CAUIiOliATIIiUS  Gill. 
Blanquillos. 

(Dekaya*  Cooper;  preoccupied.) 

(CkiuJolatilua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,240;  nomen  vudum,  defined  in  Proc. 
Acad.  Nat.  Sci.  Phila.  18J5,  66:  type  Latilus  chrysops  C.  &  V.) 

Body  elongate,  subfusiform,  not  strongly  compressed,  heavy  forward, 
tapering  to  a  rather  slender  caadal  peduncle.  Profile  of  head  8trong:ly 
arched.  Mouth  inoilerate,  little  oblique,  the  jaws  nearly  equal ;  lii)s 
thick;  maxillary'-  narrow,  not  slipping  under  preorbital;  teeth  in  villi- 
form  bands,  preceded  by  a  row  of  stronger  acute  teeth;  hindmost  teeth 
in  each  jaw  canine-like,  directed  forward;  posterior  canines  of  upper 
jaw  largest;  no  teeth  on  vomer  or  palatines;  preopercle  pectinate,  the 
teeth  nearly  even;  opercle  with  a  blunt,  flat  spine.  Eyes  large,  lateral. 
Gill-membranes  slightlj^  connected,  forming  a  fold  across  the  isthmus, 
with  which  they  are  narrowly  joined.  Branchioslegals  6.  Gill-rakers 
short  and  stout.  Nostrils  double,  round,  close  together.  Scales  small, 
firm,  ctenoid.  Lateral  line  continuous,  concurrent  with  the  back.  Dor- 
sal with  7-0  slender,  pointed,  graduated  spines,  and  22-27  soft  rays; 
anal  similar  to  soft  dorsal,  with  1  or  2  small  spines,  and  more  than  20 
soft  rays;  caudal  fin  forked;  ventral  fins  thoracic;  no  adipose  append- 
age at  the  nape.  Large  fishes  of  the  warm  seas.  {xauXo^y  stem ;  LaiUus — 
i.  €.,  many-rayed  Latilm,) 

973.  C.  princep8(Jenyns)GiIl.— Fr7t»fe-/«/j;   TeUoxc-tail. 

Olivaceous,  with  bluish  reflections;  brownish  above,  greenish  below; 
fins  light  greenish  olive,  tinged  with  bluish  and  orange,  the  colors 
always  pale;  dorsal  and  anal  greenish,  with  a  bluish  band  near  the 
tip;  axil  dusky.  Hesh  of  the  occiput  becoming  thick  with  age,  as  in 
Harpe.  Eye  large,  about  half  the  convex  interorbital  space,  4 J  in  head. 
Maxillaries  reaching  front  of  eye.  Teeth  rather  strong.  Preopercle 
finely,  evenly,  and  acutely  sen^ate  behind,  nearly  entire  below;  pre- 
opercle, interoperc!e,  and  preorbital  naked;  cheeks  and  opercles  scaly; 
top  of  head  scaled  on  the  median  line  to  between  the  eyes.  Dorsal 
spines  flexible;  ventrals  slightlj'  behind  the  jiectorals,  the  outer  rays 
longest;  caudal  moderately  forked,  the  upper  lobe  the  longer;  caudal 
peduncle  short  and  slender,  abruptly  contracted;  pectorals  falcate, 
longer  than  caudal,  ^  length  of  the  head.     Head  3§;  depth  4.    D.  IX- 


* Dekaya  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  1864,  711:  typo  Dekaya  anamaJa  Cooper; 
not  Dekayia  Milne-Edwards  &.  Haime,  1851 ;  a  geuus  of  corals. 

Bull.  Nat.  Mus.  No.  16 40 
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245  A.  II,  23;  scales  lG-125-40.  L.  40  inches.  Moffterey,  southward, 
abundant  about  the  Santa  Barbara  Islands;  a  food-fish  of  considerable 
importance. 

(^Latilus  princeps  Jenyns,  Zool.  Beagle,  Fishes,*  52  (Crom  Galapa^^os  Islands):  De- 
kaya  anomala  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  71,  1864:  Caulolatilua  anomalM, 
princeps,  and  ajginia  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  68:  Caulolatilus  anomalm 
Streets,  Bull.  U.  8.  Nat.  Mus.  vii,  48,  1877:  1  LaHlwi  princeps  GiXuthiir,  ii,  253.) 

974.  C.  Chrysops  (C.  &  V.)  GiW.— BlanquUlo. 

Eeddish,  marked  with  yellow;  a  yellow  band  below  the  eye  and  a 
dark  axillary  blotch.  Bodj'  rather  robust.  Interorbital  width  half 
length  of  snout.  Snout  longer  than  maxillary.  Eye  small,  6  in  length, 
of  head  in  adult.  Fins  rather  short;  caudal  slightly  emarginate;  pec- 
toral not  reaching  origin  of  anal,  not  one-fourth  of  total  length.  Head 
3J;  depth  3 J  in  length.  D.  VII-2.5;  A.  I,  23;  Lat.  1.  120;  1.  transv.  48. 
{Ooode  cfc  Bean.)    Pensacola,  Fla.,  and  southward. 

(f  Latilus  chrysops  Cuv.  &  Val.  ix,  49G,  18311  (from  Brazil):  f  Latihut  chrysops  GUnther, 
ii,  253:  ^Caulolaiilus  cyanops  Poey,  Kept.  Fis.  Nat.  i,  312,  1867  (Cuba):  CauloUttHus 
microps  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mns.  i,  4*J,  1878.  Tlio  characters  ascribed  to 
the  latter  species,  beiii<;  details  of  form  only,  may  be  due  to  age,  as  greater  differences 
occur  between  young  and  old  of  C.  princeps.) 

Family  CII  (&).— TRICHODONTID^. 

(The  Sand-fish^.) 

Body  rather  elongate,  moderately  compressed,  naked.  Head  short, 
flat  on  top,  the  sides  vertical.  Eyes  lar^e,  high  up,  but  not  superior. 
Month  large,  almost  vertical;  lower  jaw  projecting,  its  tip  entering  the 
profile;  lips  fringed;  premaxillaries  protractile;  maxillary  very  broad, 
without  supplemental  bone,  not  slipping  under  the  very  narrow  i)reor- 
bital.  Teeth  moderate,  slender  and  sharp,  but  not  setiform,  in  bands 
on  jaws  and  vomer;  palatines  toothless;  inner  teeth  of  jaws  depressible. 
Grill-rakers  very  short;  gill-membranes  narrowly  united,  free  from  the 
isthmus.  Branchiostegals  5.  Gills  4,  a  slit  behind  the  fourth.  Preop- 
ercle  with  5  prominent  spines,  the  two  upper  directed  strongly  upward, 
the  two  lower  downward,  the  middle  one  downward  and  backward;  no 
barbels;  opercle  small,  strongly  striate,  unarmed ;  preorbital  with  spines; 
no  suborbital  stay.  Lateral  line  obsolete.  Dorsal  fins  separate,  the  first 
the  larger,  of  numerous  slender,  low  spines;  anal  fin  elongate,  without 
distinct  spines,  the  rays  of  the  anterior  third  of  the  fin  much  shorter 
than  the  others;  pectorals  with  a  very  broad,  curved,  procurrent  base; 
a  broad  lunate  area  between  pectoral  and  gill-opening,  nearly  covered 
by  the  oi)ercle;  soft  rays  of  dorsal,  anal^  and  pectoral  fins  all  simple; 
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ventrals  close  together,  thoracic,  but  behind  the  pectorals,  I,  5,  the 
middle  rays  longest;  caudal  lunate,  with  many  accessory  rays,  on  a 
slender  peduncle.    Two  species  known,  from  the  iN^oith  Pacific. 

(Traohinidce,  genus  Trickodon  GUnthor,  ii,  250.) 

33Y.— TRICHODON  Steller. 
(Steller;  Cuvier,  R^gne  Anim.  ii,  1829:  type  Trachinvs  trichodon  Tilesius.) 

Characters  of  the  genus  included  above.    (^/>u,  hair;  <^<^aiv,  tooth.) 

975.  T.  stelleri  Cuv.  &  Vsil,— Sand-fish. 

Olivaceous  silvery,  the  back  darker,  with  short  bars  and  reticula- 
tions of  blackish,  the  latter  chiefly  on  the  head  and  nuchal  region;  be- 
low this  a  longitudinal  narrow  white  stripe,  and  then  a  narrow  black 
stripe,  interrupted  anteriorly,  extending  from  the  eye  to  the  base  of 
the  caudal;  spinous  dorsal  with  2  lengthwise  bands  of  black;  chin  and 
snout  black.  Eye  large,  placed  high,  3  in  head;  maxillary  extending 
to  beyond  its  middle;  the  premaxillary  near  the  level  of  its  upper  edge; 
cheek  quadrate,  as  deep  as  long.  Pectorals  reaching  past  vent,  the 
lower  rays  rapidly  shortened,  the  width  of  its  base  f  its  length,  two- 
thirds  the  length  of  the  head;  anterior  rays  of  anal  less  than  half  the 
height  of  the  posterior.  Head  3 J;  depth  the  same.  D.  XV-18;  A.  9, 
19.  L.  12  inches.  Coast  of  Alaska,  south  to  San  Francisco,  burying 
itself  in  the  sand  near  the  shore;  not  rare  northward. 

(Trachinus  trichodon  Tiles.  M<?m.  Ac.  Poterah.  1813,  4()6;  Cuv.  &  Val.  iii,  154;  Giin- 
tber,  ii,  251:  Trichodon  lineatus  Ayrea,  Proc.  Acad.  Nat.  Sci.  Ptiila.  1860,  CO.) 


Family  GUI.— URANOSCOPID^. 

(The  Star  Gazers.) 

'  Body  more  or  less  elongate,  conic,  terete  or  subcompressed,  widest 
and  usually  deepest  at  the  occiput.  Scales  small,  smooth,  adherent, 
arranged  in  very  oblique  series,  rarely  wanting.  Lateral  line  feeble  or 
obsolete.  Head  cuboid,  partly  mailed  above.  Eyes  small,  anterior,  on 
the  top  of  the  head.  Mouth  vertical,  the  mandible  strong  and  promi- 
nent; lips  more  or  less  conspicuously  fringed;  teeth  moderate,  on  the 
jaws,  and  usually  on  vomer  and  palatines  also;  premaxillaries  protrac- 
tile; maxillary  broad,  without  supplemental  bone,  not  slipping  under 
the  prieorbital.  Gill-oi)enings  very  wide,  continued  forwards;  gill- 
membranes  nearly  separate,  free  from  the  isthmus.    Branchiostegals  6. 
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Gills  3^,  a  small  slit  behind  the  last.  Pseudobranchise  present.  No 
anal  papilla.  Dorsal  fins  1  or  2,  the  spinous  part  very  short,  the  soft 
part  elongate;  anal  long;  caudal  not  forked;  pectoral  fins  with  broad 
oblique  bases,  the  lower  rays  rapidly  shortened,  most  of  them  branched, 
ventral  fins  jugular,  close  together,  1, 5,  the  spine  very  short,  the  inner- 
most rays  the  longest.  Air-bladder  generallj^  absent.  Pyloric  cceca 
in  moderate  number.  Carnivorous  fishes  of  singular  appearance,  living 
on  the  sea -bottoms  in  most  warm  regions.    Genera  7;  species  about  20. 

{TrachinidcFj  ^roup  (7rama$copbia  GUntlier)  ii,  225-232.) 
a.  Dorsal  fius  2;  head  withoat  spines;  no  tentacle  in  the  mouth.. Astroscopus,  33d. 

33§.— ASTROSCOPUS  Brevoort. 

(Agnus  GUnthcr:   Upsehnphorue  Gill.) 
(Brevoort ;  Gill,  Proe.  Acad.  Nat.  Sci.  Phila.  1800,20:  type  Uranoscopus  anoplos  Cuvier.) 

Mouth  large,  the  lower  jaw  without  retractile  tentacle  within.  Teeth 
narrow,  in  villiform  bands,  on  jaws,  vomer,  and  X)alatines;  teeth  of  jaws 
depressible.  Xostrils  fringed;  a  curved  furrow  behind  each  eye,  with 
its  edges  fringed.  Ko  spines  about  the  head,  the  edges  of  the  mem- 
brane bones  covered  by  smooth  skin;  surface  of  the  bones  rugose;  a 
broad  plate  on  the  occipital  region,  from  the  middle  of  which  a  Y- 
shaped  projection  extends  forward,  the  tips  of  the  fork  being  between 
the  eyes;  a  trapezoidal  space,  covered  bj'  naked  skin,  bounded  by  the 
Y,  the  eye,  the  suborbitals  and  the  occipital  plate.  Head  scaleless; 
back  and  sides  covered  with  close-set  scales;  belly  mostly  naked. 
Humeral  ^pine  obsolete;  no  spine  before  the  ventrals.  First  dorsal 
small,  of  about  4  low,  stout,  pungent  spines,  connected  by  membrane 
to  the  second  dorsal,  which  is  rather  high  and  long;  x)ectorals  and  ven- 
trals large.  American,  distinguished  from  the  Old  World  Uranoscopus 
chiefly  by  the  unarmed  head,     (atrrthtv^  star;  <Txo7:iw^  to  look.) 

076.  A.  y-grsecum  (C.  <&  V.)  Gill. 

Dark  brown  above,  paler  below;  upper  p^rts  densely  covered  with 
small  rounded  white  spots,  each  surrounded  by  a  black  ring;  lower 
jaw  and  labial  fringes  similarly  spotted ;  si>ii;ous  dorsal  black,  white 
posteriorly;  soft  dorsal  with  2  black  and  2  white  stripes;  caudal  black, 
with  2  white  longitudinal  stripes,  its  upper  and  lower  edges  nar- 
rowly white;  anal  white  at  base  and  tip,  with  a  black  median  band; 
pectorals  brown,  with  a  black  band  below,  the  lower  edge  white,  the 
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upper  ray  spotted ;  ventrals  white.  Width  of  pectorals  less  than  half 
length  of  head,  their  length  a  little  less  than  that  of  head;  ventrals 
reaching  three-fifths  distance  to  vent.  Scales  small,  evident,  in  very 
oblique  series.  T-shaped  bone  on  top  of  head  conspicuous,  on  each 
side  of  it  a  broad  naked  area,  said  to  be  the  seat  of  electric  powers. 
A  ridge  of  skin  along  middle  line  of  belly  from  ventrals  to  vent. 
Head  3;  depth  3.  D.  IV-I,  13;  A.  12.  L.  12  inches.  West  Indies, 
occasional  on  our  South  Atlantic  coast. 

( Uranoscopus  y-grcocum  Cuv.  &  Val.  iii,  30d,  1829:  Uranoscopus  y-gracum  GUnther,  ii, 
229:  Upselonphorus  y-gr(Bcum  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  Id61, 113;  Bean,  Proc. 
U.  S.  Nat.  Mus.  1879,  58.) 

977.  A.  anoplns  (Cuv.  &  Val.)  Brevoort. 

Brownish,  everywhere  covered  with  fine  whit«  spots;  a  dark  lateral 
band  on  the  caudal  peduncle,  near  which  the  spots  are  larger;  caudal 
with  lengthwise  stripes  of  black  and  pale.  Form  and  armature  essen- 
tially as  in  A.  ygrcecum.  Pectoral  a  little  longer  than  ventral,  one- 
fourth  shorter  than  the  head.  Scales  on  back  evident,  but  small,  the 
belly  and  lower  part  of  the  sides  naked.  Head  2J;  depth  3 J.  D.  IV- 
13;  A.  12;  Lat.  1.  113.    Atlantic  coast  of  United  States;  rare. 

(  Uranoscopus  anoplos  Cuv.  &  Val.  viii,  493  (young,  said  to  bo  naked):  Agnus  anoplus 
Giiuther,  ii,  229:  Astroscopes  guttatus  Abboit,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  365; 
Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  60.) 

Family  CIV.— GOBIID^.  , 

(The  Oobka,) 

Botly  oblong  or  elongate,  naked  or  covered  with  ctenoid  or  cycloid 
scales.  Dentition  various,  the  teeth  generally  small;  premaxillaries 
j>rotractile;  suborbital  without  bony  stay.  Skin  of  head  continuous 
with  covering  of  eyes.  Opercles  generally  unarmed.  Pseudobranchia* 
present.  Gills  4,  a  slit  behind  the  fourth;  gill-membranes  united  to  the 
isthmus,  the  gill-openings  thus  restricted  to  the  sides.  No  lateral  line. 
Dorsal  fins  separate  or  connected,  the  spinous  dorsal  least  develoi>ed, 
of  2-8  flexible  spines,  rarely  wanting;  anal  usually  without  spine,  sim- 
ilar to  the  soft  dorsal ;  ventral  fins  close  together,  separate  or  fully  unitj^l, 
each  comi)osed  of  a  short  spine  and  5  soft  rays,  the  inner  rays  longest; 
the  ventral  fins,  when  united,  form  a  sucking-disk,  a  cross-fold  of  skin 
at  their  base  forming  a  cup;  cjiudal  fin  convex;  anal  papilla  prominent. 
No  pyloric  coeca ;  usually  no  air-bladder.  Carnivorous  fishes,  mostly  of 
small  size,  living  on  the  bottoms  near  the  shores  in  warm  regions.    Some 
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iuhabit  fresh  waters,  and  others  live  indiscriminately  in  either  fre^h  or 
salt  water.    Genera  60-70;  species  nearly  400. 

{Gobiido!  part;  groups  Goblina,  Amblyopinaf  and  Trypauchenina  GUntber,  iii|  1-138.) 

*  \*entrala  separate ;  body  scaly.     (  ElvotridintB, ) 
a,  Vomorlue  teetb  present;  istbmus  narrow,  tbe  gill-openings  continned  forward 

below Philypxts,  339. 

aa.  Vomerine  teetb  wanting;  istlmius  broad. 

b.  Scales  small  (60-100  in  a  lengthwise  series) ;  teeth  fixed Eleotris,  340. 

bb.  Scales  large  (30-35  in  a  lengthwise  series);  outer  teeth  movable. 

DOKMITATOR,  341. 

*•*  Ventral  fins  united. 

c.  Dorsal  fins  separate.     (GobiincB,) 
d.  Dorsal  spines  several. 
c.  Body  scaly. 
/.  Scales  ctenoid;  dorsal  spines  6;  maxillary  moderately  develox)ed,  end- 
ing below  the  eye. 
h.  Teeth  in  the  upper  jaw  emarginate,  in  one  series;  teeth  of  lower  jaw 

horizontal Evorthodus,  342. 

hh.  Teeth  all  simple, 
t.  Teeth  in  the  upper  jaw  in  one  series;  those  below  in  a  verj'  narrow 

band Euctexogobius,  343. 

a.  Teeth  in  several  series  in  each  jaw. 
j.  Teeth  of  the  outer  series  fixed,  somewhat  enlarged;   body  not 

greatly  elongate GoBius,  344. 

jj.  Teeth  of  tbe  outer  series  setaceous,  movable ;  body  extremely 

long  and  slender GobioxellU8,  345. 

ff.  Scales  very  small,  cycloid. 

k.  Maxillary  inordinately  developed,  in  the  adult,  reaching  the 

gill-opening;  dorsal  spines  6 Gillichtiiys,  346. 

kk.  Maxillary  moderately  developed;  dorsal  spines  7  or  8. 

Lepidogobius,  347. 

ee.  Body  naked ;  teeth  in  bands ;  no  canines Gobiosom a,  348. 

dd.  Dorsal  spines  2 ;  body  naked;  eyes  obsolete Typhix)GOBh;8,  3i9. 

cc.  Dorsal  fin  continuous;  scales  minute  or  wanting.     (Amblyopinct.) 

L  Teeth  in  a  single  series T yntlastes,  350. 

339.— PHlIiYPNlTS  Cuvier  &  Valenciennes. 

(Lembiia  Gunther.) 

(Cuv.  &  Val.  Hist.  Nat.  Poiss.  xi,  255,  1837:  type  Platycephalus  dormttator  Bloch  & 
Sohn.) 

Body  elongate,  terete  anteriorly,  compressed  behind.  Head  elongate, 
depressed  above.  Mouth  large ;  lower  jaw  longest.  Teeth  cardiform,  on 
jaws  and  vomer;  no  teeth  on  palatines  and  tongue.  Gill-openings  con- 
tinued forward  below,  so  that  the  isthmus  is  very  narrow.  Scales  mod- 
'  erate,  ctenoid,  covering  most  of  the  head.  Dorsal  fins  well  separated, 
the  first  of  7  spines;  ventrals  separate.  Largest  of  the  Oohieftj  some  of 
tbe  species  reaching  a  length  of  nearly  2  feet  Tropical  rivers  and 
bays.    {ti'Uu7:vo^j  8lumber-lo\ing.) 
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07§.  P.  dormltator  (Bl.  &  Sclrn.)  Cav.  &  Val. 

Brownish,  marbled  with  darker;  sides  of  head  with  2  brown  stripes; 
fins  rose-colorod,  with  series  of  brown  spots ;  two  oblong  brown  spots 
on  base  of  pectorals.  Snout  sharp;  maxillary  reaching  to  opposite 
middle  of  orbit.  Vomerine  teeth  in  a  crescent-shaped  band.  Eye  small, 
half  width  of  interorbital  space.  Caudal  peduncle  verj'  long  and  rather 
slender.  Head  3  in  length;  depth  about  5J.  D.  VI-I,  9;  A.  I,  9; 
Lat.  1.  60.    L.  1-2  feet.    Texas  and  southward,  entering  the  rivers. 

(Platycephalus  dormitator  Bl.  &  Scbu.  (50,  1801:  Klcotris  dormitatrix  GUntUcr,  iii,  119; 
Cuv.  &  Val.  xii,  255.) 

340.— EliEOTRlS  Grouow. 
Tetards, 

{Gobiomarua  and  Gohiomoroides  Lacdp6de.) 
(Gronow;  Bloch  &  Scliueider,  Syst.  Ichtli.  1801, 65:  type  Eleoiris  ffifrinuaCnv.  &  Val.) 

Body  long  and  low,  compressed  behind.  Head  long,  low,  flattened 
above,  without  8i>ines  or  crests,  almost  everywhere  scaly.  Mouth  large, 
oblique,  the  lower  jaw  projecting.  Teeth  in  jaws  villiform,  fixed;  no 
teeth  on  vomer  or  palatines.  Preopercle  and  branchiostegals  unarmed. 
Eyes  small,  high,  anterior;  isthmus  broad.  Dorsal  fins  well  apart,  the 
first  of  about  7  flexible  spines;  ventrals  separate.  Scales  small,  cycloid, 
G9-100  in  a  longitudinal  series.  Tropical  seas,  entering  fresh  waters. 
{rj/.eo-ry  bewildered.) 

979.  E.  gryrinus  Cuv.  &  Ya\.—T^tard;  Sleeper. 

Brownish;  vertical  fins,  with  brown  dots;  two  darker  stripes  behind 
the  orbit.  Body  elongate,  moderately  compressed,  of  nearly  equal 
depth  throughout.  Caudal  peduncle  long  and  deep.  Head  rather  broad 
and  flattened  above,  its  scales  minute.  Mouth  IJtrge,  very  oblique; 
maxillary  reaching  beyond  the  vertical  from  centre  of  orbit.  Eye  small, 
half  width  of  interorbital  space.  Head  3 J  in  length;  depth  about  5. 
D.  VI-I,  8;  A.  I,  8;  Lat.  1.  about  CO.  Brackish  waters,  from  Texas 
southward. 

(IGobins  pisonis  Gmolin,  Syst.  Nat.  178?,  120:);  Cuv.  &  Val.  xii,  220;  Gtinther,  iii, 
122.) 

341.— DORxTIITATOR  GiU. 
(Gill,  Proc.  Aoad.  Nat.  Sci.  Phila.  18G2,  240:  type  Eleotris  gnndlachi  Poey.) 

Body  oblong,  the  back  broad  and  elevated;  the  head  broad  and  deep. 
Mouth  small,  anterior;  jaws  snboqiial,  each  with  a  narrow  band  of  slen- 
der teeth,  those  in  the  outer  row  movable;  no  teeth  on  vomer  or  pala- 
tines.   Ei^es  moderate,  lateral,  wide  ax)art.     Ilead  unarmed,  almost 
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every  where  scaly.  Scales  large,  ctenoid.  Isthmus  moderate;  gill-clefts 
extended  a  little  forward  above ;  gill-rakers  long.  Pharyngeal  teeth 
setaceous ;  an  external  series  broad,  flexible,  lanielliform.  Dorsal  spines 
flexible,  usually  7;  ventrals  separate.  Brackish  waters  in  the  tropics. 
(Latin,  dormitator,  one  who  sleeps.) 

9§0.  D.  lineatus  Gill. 

Brownish-yellow,  thickly  punctulated  with  darker,  with  a  dark  line 
running  along  the  midd'e  of  each  row  of  scales,  and  with  a  dark  ver- 
tical blotch  on  the  scapular  region;  head  apparently  with  2  dark  longi- 
tudinal bands;  dorsal  and  anal  fins  with  2  rows  of  dark  spots  near  the 
base,  a  fainter  one  beyond;  all  the  fins  with  minute  dark  dots.  Head 
3§  in  length;  depth  about  3i.  Eye  equal  to  snout.  D.  VlI-1, 10;  A.  I, 
10;  Lat.  1. 32.    (Gill.)    Savannah,  Ga.;  probably  identical  with  the  next. 

(Gill,  Proc.  Acad.  Nat.  Set.  Phila.  186:J,  271.) 

981.  D.  maculatus  (Blocb.)  Gill. — Sleeper, 

Dark  brown,  with  lighter  bluish  spots;  a  faint  dark  stripe  along  sides; 
a  large  dark  blue  spot  edged  with  black  above  base  of  i)ectorals,  and 
a  dark  streak  from  eye  to  angle  of  mouth;  two  dark  streaks  oh  side  of 
head;  brauchiostegai  membrane  blackish;  dorsals  barred  with  spots; 
anal  dusky,  barred  with  bluish,  and  with  white  margin;  a  dark  bar  on 
base  of  pectoral.  Caudal  a  little  shorter  than  head.  Eye  small,  shorter 
than  snout.  Head  3^  in  length ;  depth  about  3  (in  the  adult).  D.  VIl-0; 
A.  10;  Lat.  1.  33.  L.  12  inches.  Kio  Grande  and  southward  to  Guiana 
and  Equador;  very  abundant  in  brackish  waters.  (Here  described  from 
specimens  from  Mazatlan.) 

{Scicpna  maculatn  Bloch,  Ichth.  taf.  2J)9,  f.  2:  Eleotris  mugiloideM  C.  &  V.  xii,  2()*>: 
Ehoiritt  maculata  Giinther,  iii,  112:  Elcotris  Humnulentus  Girard,  U.  S.  Mej.  Bonuil. 
Surv.  Ichth.  1859,  2S:*  Eleotris  eomnolenta  Giinther,  iii,  557:  Dot'mitator  omocyanius 
Poey,  Syn.  Pise.  Cubons,  ii96.) 

342.— EVORTIIODIJS  Gill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  195:  typt^  Erorthodua  brerweps  Gill.) 

Body  elongate,  covered  with  ctenoid  scales  of  moderate  size.  Head 
thick,  short.  Isthmus  moderate.  Teeth  in  a  single  series,  with  the 
crown  emarginate,  those  of  the  lower  jaw  horizontal ;  no  canines.  First 
dorsal  of  0  spines;  ventral  fins  united,  not  adherent  to  the  bell^'.  (cy, 
well;  opOn^j  straight;  o5ou^,  tooth.) 

982.  E.  €atulus  (Grd.)  Gill.'' 

Olivaceous,  with  cross-blotches  of  darker.    Body  subfusiform.    He^id 

•  We  are  infonued  by  Profenuor  Gill  that  this  Hpecies,  or  a  species  siippooed  to  Ihj  the 
same,  is  an  Evorthodus,    The  types  are  uow  lost. 
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not  very  blunt.  Jaws  even.  Mouth  somewhat  oblique;  maxillary  ex- 
tending to  opposite  the  pupil;  isthmus  very  wide.  Dorsals  well  sepa- 
rated, the  second  somewhat  longer  than  the  first;  anal  short,  inserted 
behind  front  of  second  dorsal;  ventrals  not  reaching  tQ  vent;  pectorals 
broad  and  rounded,  reaching  vent;  dorsal  spines  not  filiform.  Head 
3 J;  depth  about  4.  D.  VI-11;  A.  11;  Lat.  1. 30.  Saint  Joseph's  Island, 
Tex.     (G^irard,) 

(Gohiufi  catulua  Girard,  U.  S.  Mox.  Bound.  Surv.  Ichth.  1859,  26.) 

343.— EIJCTENOOOBIIJS  GiU. 
(Gin,  Ann.  Lye.  Nat.  Hist.  N.  Y.  vii,  45,  1859:  type  Euctenogobiua  hadiue  Gill.) 

This  genus  differs  from  Oobius  in  the  dentition,  the  teeth  being 
pointed,  in  a  single  series  in  the  upper  jaw  and  in  a  very  narrow  baud 
in  the  lower,     (e^,  well;  zt£j^,  comb;  Oobim;  from  the  ctenoid  scales.) 

983.  E.  lyricus  (Grd.)  J.  &  G. 

Brownish,  obscurely  barred  with  darker.  Body  oblong  elongate, 
tapering  8lightl3^  from  occiput  to  caudal  peduncle.  Head  oblong,  com- 
pressed. Snout  very  blunt;  profile  in  front  of  e3^es  nearly  vertical. 
Mouth  moderate,  nearly  horizontal;  maxillarj'  reaching  l>eyond  middle 
of  orbit.  Teeth  conical,  rather  strong,  in  two  rows  in  front  of  lower 
jaw,  in  one  on  the  side,  and  in  one  in  the  upper  jaw.  Fins  all  high ; 
middle  rays  of  spinous  dorsal  produced;  Ciiudal  lanceolate ;* pectoral 
reaching  beyond  tips  of  ventrals,  which  reach  the  vent.  Head  4J  in 
length;  depth  about  4^.    D.  VI-11 ;  A.  11 ;  Lat  1.  32.     Eio  Grande. 

{Gohius  hjricm  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  18.58,  169:  Gohius  lifncus  GUuthcr, 
iii,  550.) 

344.— OOBIIJS  LiDUflBus. 

Gobies, 

(Artcdi;  LiunaRUS,  Syst.  N:it. :  typo  Gobins  nvjer  L.) 

Body  oblong  or  elongate,  comj)ressed  behiud.  Head  oblong,  more  or 
less  depressed.  Eyes  high,  anterior,  close  together;  opercles  unarmed. 
Mouth  moderate.  Teetli  on  jaws  only,  conical,  in  several  series,  those  in 
the  outer  row  enlarged;  no  canines;  isthmus  broad.  Scales  moderate, 
ctenoid;  cheeks  usually  naked;  belly  generally  scaly.  Dorsal  usually 
with  G  spines;  pe(?torals  large;  ventrals  completely  united,  not  adnate 
to  the  belly;  caudal  fin  usually  obtuse.  Species  very  numerous.  Our 
species  are  ver3'  little  known,  and  some  of  them  may  not  belong  to  this 
genus.  [ynD[i',6::]  Latin,  G^o&/m«  or  (/o6io,  a  name  applied  to  the  gudgeon 
{Gobio  fluviatilis)  and  to  other  small  fishes;  allied  to  Cobiiis^  chub,  etc.) 

•Body  entirely  scaly. 

a.  Upper  rays  of  pectorals  partly  free,  fiuely  branched,  sUk-like. 
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984.  G.  soporator  Cuv.  &,  Val. 

Dark  brownish-olive,  marbled  with  darker,  and  with  lighter  dots 
along  the  series  of  scales;  fins  all  blackish,  the  dorsal  and  caudal  more 
or  less  distinctly  barred  j  a  dark  blotch  on  temporal  region.  Body 
rather  stout.  Eye  rather  large,  slightly  less  than  snout.  Head  rather 
broader  than  high.  Mouth  rather  large;  jaws  equal ;  maxillary  to  mid- 
dle of  eye.  Cheeks  naked;  scales  on  nape  much  smaller  than  those  on 
body;  opercle  not  longer  than  eye;  distance  of  first  dorsal  from  eye 
equals  that  of  snout  from  preopercle;  upper  rays  of  pectoral  silk-like, 
the  fin  not  quite  as  long  as  caudal,  shorter  than  head;  ventrals  not 
reaching  the  vent,  their  basal  membranes  very  broad.  Head  3;  depth 
4|.  D.  VI-I,  9:  A.  I,  8;  Lat.  1.  35;  1.  trans.  13.  Both  coasts  of  Mex- 
ico; very  abundant  southward,  north  to  Florida. 

(Cnv.  &  Val.  xii,  56;  GUnther,  iii,  26.) 

9§5.  O.  carolinensis  Gill. 

Blackish-browTi,  indistinctly  marked  with  lighter;  a  darker  spot  at 
base  of  caudal;  a  few  light  spots  on  operculum;  fins  purplish.  Head 
4^  in  total  length  (with  caudal);  depth  about  5;  caudal  peduncle  ^  of 
total  length,  its  height  i  of  the  same;  eye  4  in  length  of  head;  upper 
rays  of  pectorals  silk  like;  caudal  ^  total  length,  as  long  as  pectoral. 
D.  VI-Iy9;  A.  I,  8;  Lat.  1.  38;  L.  tr.  14;  P.  18.  {Gill.)  Charleston, 
S.  C. ;  the  type  now  destroyexl ;  probably  identical  with  0.  soporator. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  268.) 

986.  O.  grulosus  Grd. 

Olivaceous,  with  transverse  black  spots  on  the  back  and  longitudinal 
ones  on  the  bead.  Snout  subconical,  the  mouth  very  large,  oblique,  the 
lower  jaw  included;  maxillary  extending  beyond  the  orbit.  Eyes  small, 
superior,  their  length  5  in  head,  twice  the  interocular  space ;  isthmus 
moderate.  Dorsals  well  separated,  the  first  with  some  rays  filiform; 
dorsal  and  anal  barely  reaching  base  of  caudal ;  ventrals  reaching 
vent;  pectorals  longer  than  ventrals;  caudal  rounded;  scales  mod- 
erate. Head  nearly  one-fourth  the  total  length.  D.  VI-15;  A.  15. 
Indianola,  Tex.    {Oirard.) 

(Girard,  U.  S.  Mex.  Bouud.  Surv.  Ichth.  1859,  26.) 

987.  O.  wikrdcmanni  Grd. 

Appearance  of  Oohius  lyrictis.  Keddi8h-bro\vn,  obscurely  barred  with 
dusky.  Head  larger;  caudal  shorter;  ventrals  shorter;  anal  lower; 
scales  smaller  than  in  0.  lyrwm;  teeth  very  slender,  much  smaller 
than  in  O.  lyricus.    Third  dorsal  spina  filamentous.    D.  YI-ll;  A.  12. 
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Brazos  Santiago,  Tex.    ( Oirard.)    Like  the  preceding,  a  dabious  species, 
which  may  not  belong  to  this  genus. 

(Girard,  U.  S.  Mex.  Bound.  Surv.  lohth.  1B59,  25.) 

aa.  Pectoral  with  its  upper  rays  normal,  simplo,  or  nearly  so;  scales  large.     {Cory- 
pJtapterus*  Gill.) 

98§.  G.  fflaucofrsenum  (Gill)  J.  <&  G. 

Tawny,  with  a  faint  blue  spot  in  the  center  of  each  scale,  and  with  6 
spots,  each  formed  by  aggregation  of  dark  dots,  on  the  ridge  of  the 
back  between  the  second  dorsal  spine  and  the  axil  of  the  soft  dorsal 
fin;  another  row  of  similar  but  fainter  spots  runs  from  the  scapular 
region,  and  a  third  row  along  the  middle  of  the  sides;  head  tawny, 
whh  dark  spots  and  blue  dots;  a  straight  blue  line  across  the  cheeks; 
dorsal  fins  with  faint  blue  spots.  Body  robust,  compressed;  head 
naked;  mouth  oblique,  the  lower  jaw  slightly  projecting,  the  maxil- 
laries  extending  to  below  pupil;  teeth  long,  in  many  series,  the  outer 
curved;  scales  ctenoid,  large.  Pectoral  fin  with  the  upper  rays  little 
branched,  not  silk-like;  cheeks  scarcely  tumid;  caudal  and  pectoral 
longer  than  ventrals,  about  as  long  as  head.  Head  3J;  depth  4 J.  D. 
VI-10;  A.  I,  9;  P.  18;  Lat.  1.  25;  1.  transv.  7.  L.  IJ  inches.  Coast  of 
Washington  Territory.  {Gill.)  The  original  type  is  now  lost,  and  the 
species  has  not  been  rediscovered. 

{Coryphopterus  ylaucoframum  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  263.) 

345.— €K>BIOI¥i:i.I.IJS  Girard. 
Emerald- fishes. 

{Sniaragdus  Poey.) 
(Girard,  Proc.  Acad.  Nat.  Soi.  Phila.  1858, 168:  type  Gobius  lanceoluins  Block.) 

Body  extremely  long  and  slender,  the  depth  contained  more  than 
six  times  in  the  length  to  base  of  ciuidal.  Scales  small,  ctenoid.  Head 
not  depressed,  obtuse-convex,  scaly  above;  cheeks  and  opercles  naked; 
no  barbels.  Teeth  small,  in  narrow  bands,  those  in  the  outer  row  in 
the  lower  jaw  setaceous,  movable,  in  the  upper  jaw  somewhat  larger, 
fixed;  no  canines;  lower  jaw  thin  and  flat.  Dorsal  with  6  spines;'  soft 
dorsal  and  anal  many-rayed;  caudal  lanceolate.  "Base  of  the  tongue 
tuberculate,  and  shining  with  bright  blue  and  green  reflections,  like  a 
a  precious  stone''  (lience  the  names  SmaragduSj  Esmeralda,  etc.).  Ver- 
tebrae elongate,  11  + 15.     (A  diminutive  of  Gobim.) 


*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  262:  tyi>e  Coryphoptema  glaucofrccnum  GilL 
(7'opv^),  summit;  nrepor,  liu.) 


636       CONTRIBUTIONS   TO   NORTH   AMERICAN    ICHTHYOLOGY — IV. 

9§9.  O.  occaiil€U8  (Pall.)  J.  &  G. 

Brownish,  lighter  below;  a  faint  dusky  streak  along  sides;  a  dark 
bar  below  eye;  fins  unicolor;  pectorals  dusky.  Body  much  elongate, 
of  equal  depth  throughout.  Head  short;  profile  very  convex.  Month 
large,  oblique;  jaws  equal;  maxillary  reaching  to  below  middle  of  orbit. 
Dorsal  spines  more  or  less  elevated,  filiform,  usually  higher  than  the 
soft  rays;  caudal  from  J-J  of  length  of  body;  pec'»oral  slightly  longer 
.than  head  or  than  ventrals,  none  of  its  rays  silk-like;  basal  membrane 
of  ventrals  well  developed.  Head  5i-6  in  length ;  depth  about  7 J.  D. 
VI-13;  A.  14;  Lat.  1.  60-70,  the  scales  much  smaller  and  crowded,  an- 
teriorly.   Coast  of  Texas  to  Guiana. 

« 

{€rohhi8  oceaniciie  Pallas,  Spicilegia,  viii,  4,  1769,  after  Gohiua  cauda  longisaima  acumi- 
nata Grouow:  Gohius  lanccolatu^  Bloch.  Fische  Dcutschl.  ii,  12,  pi.  'SSf  f.  1,  1784:  Gohiwi 
lanceolatus  C.  &  V.  xii,  114:  Gohius  bacalaus  C.  &  V.  xii,  119:  Gobius  lanceolatus  Giin- 
ther,  iii,  50:  GobioneUus  hastatus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila,  1858, 169:  Gcibio- 
nellus  haataius  Girurd,  U.  S.  Mcx.  Boand.  Surv.  1859,  24. ) 

3t6.~OIl.V[€IITHTS  Cooper. 
(Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  1863,  111:  type  Gilliohthya  mirahilis  Cooper.; 

Body  moderately  elongate,  compressed,  covered  with  small,  cycloid, 
imbedded  scales;  belly  and  head  naked.  Eyes  small,  almost  superior. 
Gape  wide,  the  maxillary  in  the  adult  inordinately  developed,  prolonged 
backward  to  the  base  of  the  pectorals;  its  posterior  part  a  cartilaginous 
expansion,  connected  to  an  expansion  of  the  skin  of  the  lower  jaw, 
thus  forming  a  channel  backward  from  the  mouth,  almost  exactly  as 
in  the  Blennioid  genus  Neoclinus  and  the  Trachinoid  genus  Opisthog- 
nathus.  Teeth  small,  even,  in  broad  bands.  Dorsal  fins  2,  the  second 
high,  the  first  of  6  very  weak  spines,  none  of  which  are  exserted;  cau- 
dal rounded;  pectorals  large;  isthmus  broad.  Singular  little  fishes, 
in  brackish  waters,  burrowing  in  the  mud. 

(Dedicated  to  Theodore  Gill.) 

990.  O.  mirabilis  Cooper.— Jfu^-^sA. 

Dull  olive,  very  finely  marbled  with  darker;  sides  of  head  and  max- 
illary finely  punctate;  fins  olive;  belly  and  ventrals  yellowish.  Body 
rather  stout,  somewhat  compressed.  Eye^  small,  high,  anterior;  max- 
illary- in  the  adult  reaching  past  base  of  pectorals,  proportionately 
smaller  in  the  young;  in  the  very  young  the  bone  is  scarcely  larger 
than  in  other  OoJnes.  Scales  very  small,  smooth ;  belly  and  head  naked, 
showing  prominent  veinings;  dorsal  spines  very  we^k.  Head  3^;  depth 
4j;  maxillary,  in  adult,  3.     D.  VI-13;  A.  1, 10.     L.  6  inches.     Pacific 
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coast  of  United  States,-  extremely  abundant  southward.  It  lives  in 
shallow  creeks  and  lagoons,  where  it  fills  the,  bottoms  with  holes  and 
tunnels. 

(Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  18G3,  111.) 

347.— LEPIDOOOBIIJS  GiU. 

(Cydogobitu  Steindaclmer. ) 
(Gill,  Ann.  Lye.  Nat.  HUt.  N.  Y.  ia=>9,  14:  type  Gobiua  graeilUt  Grd.) 

Scales  small,  cycloid;  dorsal  spines  7  or  8;  otherwise  essentially  as 
in  Gobitis,    Pacific  Ocean.    (Asrrj/Jo^,  scaly;  OoMus.) 

a.  Head  Bcaly.    (Lepidogobius,) 

991.  I..  ^raciUs  (Grd.)  GiU. 

Very  pale  olive,  with  roundish  blotches  of  rusty  red  on  back  and 
sides;  vertical  fins  mottled  with  reddish;  distal  half  of  all  fins  and 
under  side  of  head  blackish,  especially  in  the  males.  Body  elongate, 
long  and  low,  little  compressed,  covered  with  thin,  smooth,  half-im- 
bedded scales.  Head  scaly  above  and  on  cheeks  and  opercles;  mouth 
oblique;  jaws  equal;  maxillary  extending  to  below  middle  of  eye. 
Teeth  in  rather  broad  bands,  the  outer  teeth  enlarged,  esi)ecially  in 
upper  jaw;  outer  teeth  in  lower  jaw  somewhat  movable.  Eyes  large, 
placed  high,  the  interocular  space  very  narrow;  opercle  adnate  to  scapu- 
lar arch  from  upper  edge  of  jiectoral  upward.  Fins  rather  high,  the 
dorsal  spines  slender,  flexible  and  exserted  at  tip;  pectorals  short,  not 
reaching  so  far  as  tips  of  ventnils;  ventrals  inserted  slightly  behind 
axil  of  pectorals;  basal  sheath  of  ventrals  large.  Head  4;  depth  6.}. 
D.  VII-18;  A.  15.  L.  5  inches.  Pacific  coast  of  United  States;  com- 
mon northward,  in  rather  deep  water. 

(Gobiiis  gracilis  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  iy54, 134,  not  of  Jenyns:  Gnbius 
lepidus  Girard,  U.  S.  Pac.  R.  R.  Siiyv.  Fish.  127:  Gobius  lepidns  Giiuther,  iii,  78.) 

aa.  Head  naked.     {Eucyclogobius*  Gill.) 

992.  Mj.  newbcrryi  (Grd.)  Gill. 

Olivaceous,  mottled  with  darker;  spinous  dorsal  and  anal  tipped  with 
dusky;  second  dorsal  and  caudal  checkered;  pectorals  transparent; 
head  with  some  dusky  markings.     Body  short,  chubby,   little  com- 


•Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  18C2,  330:  type  Gobiva  newberryi  Gnl.  "The 
genus  Enq/chyoMus  is  very  distinct  from  LepidogobiuSf  differing  especiaUy  in  tlie 
robust,  subfusiforni  body,  the  size  and  position  of  the  eyes,  wider  forehead,  shape  of 
jaws,  and  especially  the  position  of  the  ventral  fins."  (Gill,  Proc.  Acad.  Nat.  Sci. 
Phila.  1863,  264.)    (£u,  weU;  xvxXo^y  cycloid;  Chbius,) 
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pressed.  Head  large,  rounded  above,  the  snout  broad.  Mouth  large, 
oblique,  the  lower  jaw  somewhat  projecting ;  maxillary  extending  to 
considerably  beyond  the  posterior  margin  of  the  small  eye.  Teeth 
rather  strong,  in  narrow  bands,  the  outer  row  larger;  outer  teeth  of 
lower  jaw  somewhat  movable.  Opercle  adnate  to  scapular  arch  from 
upper  edge  of  pectoral  upwards.  Scales  very  small,  cycloid.  Head 
naked.  Fins  moderate;  dorsal  spines  very  slender,  not  filamentous, 
lower  than  the  soft  rays;  caudal  truncate,  about  as  long  as  pectorals, 
and  considerably  shorter  than  head;  ventrals  inserted  tinder  lower  an- 
terior edgo.  of  pectorals.  Head3f;  depth  4 J.  D.  VII  £-12;  A.  11;  Lat 
1.  about  60.    L.  2 J  inches.    Coast  of  California;  rare. 

(GoMus  tmwherrii  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  185(5,  136:  Gobius  netcberrii 
Giiutlier,  iii,  72:  Eucyclogobius  newherrii  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1663,  265.) 

34$.— OOBIOSOIVIA  Girard. 

(Girard,   Proc.  Acad.    Nat.   Sci.   Phila.  1858,  109:    type  Gobiua  alepidotua  Blocb  &. 
Schneider. ) 

This  genus  differs  from  GoMus  mainly  in  the  entire  absence  of  scales. 
The  teeth  are  in  several  series,  the  outer  row  enlarged,  and  there  are 
no  canines.    Dorsal  spines  usually  7.     {Gobius:  (;wfiaj  body.) 

993.  O.  aAepidotum  (Bl.  &  Schn.)  Girard. 

Olive  brown,  with  7  or  8  paler  transverse  bars;  fins  dark  brown; 
caudal  with  2  or  3  curved  bars.  Body  elongate,  little  compressed. 
Head  somewhat  flattened  above;  mouth  rather  small;  maxillary  ex- 
tending nearly  to  opposite  middle  of  orbit.  Caudal  fin  pointed.  Head 
3J;  depth  about  5J.  D.  VII-14;  A.  11.  South  Atlantic  coast  of  United 
States. 

{Gobiua  aUpidotm  Bl.  &  Schn.  547,  1801 ;  GUnther,  iii,  85:  Gobiua  boacii  C.  &  V.xii, 
93.) 

994*  O.  molcstum  Girard. 

Dusky  brown;  fins  with  blackish  streaks.  Head  large,  depressed; 
snout  rounded;  jaws  even;  maxillary  scarcely  reaching  pupil.  Caudal 
fin  rounded,  shorter  than  head;  anal  shorter  than  second  dorsal;  ven- 
trals small,  not  reaching  vent;  pectorals  broad,  reaching  beyond  the 
ventrals;  dorsals  contiguous;  isthmus  very  wide.  Body  short  and 
chubby.  Head  3|;  depth  4J.  D.  YII-.12;  A.  12;  P.  16.  (Girard.) 
Coast  of  Texas;  ascending  streams,  said  to  have  been  once  t^ken  at 
the  Falls  of  the  Ohio. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  169;  GUiither,  iii,  556.) 
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349.— TTPHLOOOBIVS  Steindachner. 
(Othanops  Rosa  Smith.) 
(Steindachner,  Ichth.  Beitrage,  viii,  142,  1879:  type  T.  oalifamieMia  Steind.) 

Body  moderately  elongate,  comprjessed,  covered  with  loose,  smooth, 
naked  skin.  Head  large,  depressed,  with  tumid  cheeks.  Mouth  large, 
the  maxillary  reaching  to  beyond  the  orbit;  jaws  equal,  each  with  a 
narrow  band  of  villiform  teeth,  the  outer  teeth  slightly  enlarged;  lower 
jaw  capable  of  little  motion ;  snout  rinded;  no  cirri.  Eyes  very  small, 
imperfect,  covered  by  skin.  Fins  low;  first  dorsal  of  2  flexible  spines; 
second  dorsal  moderate;  anal  very  short;  caudal  rounded;  ventral  disk 
as  in  Oohim,  Gill-openings  rather  narrow.  One  si)ecies  known.  (to^Aot, 
blind;  Gohius.) 

995.  T.  €aliforniensis  Steind. 

Bright  pellucid  pink  in  life,  the  upper  parts  somewhat  speckled;  top 
of  head  with  slight  wrinkles  of  skin,  insertion  of  first  dorsal  midway 
between  snout  and  base  of  caudal ;  insertion  of  anal  opposite  fifth  ray 
of  soft  dorsal;  pectorals  as  long  as  caudal,  extending  beyond  ventrals 
to  first  dorsalf  fin  rays  covered  by  loQse  skin.  Eyes  visible  in  life  as 
small  dark  specks,  disappearing  in  alcohol.  Head  3|;  depth  5.  D. 
II-II;  A.  7;  P.  16.  L.  3  inches.  San  Diego,  Cal.;  burrowing  in  sand 
among  rocks. 

(Steindacliner,  Ichth.  Beitr.  viii,  142, 1879 :  Othanops  eos  Rosa  Smith,  Proc.  U.  S.  Nat. 
Mu8.  1881,  19.) 

350.— TYIVTr.ASTES  Guuther. 

(GUnther,  Proc.  Zool.  Soc.  Loudon,  1862,  194  :  type  Amhlyopus  sagiita  Giinther. ) 

Body  elongate,  compressed,  covered  with  small,  imbricate,  cycloid 
scales.  Head  elongate,  quadrangular.  Mouth  wide,  oblique,  the  lower 
jaw  projecting;  teeth  small,  in  single  series,  none  on  vomer  or  palatines. 
Eyes  very  small,  or  rudimentary.  Dorsal  fin  single,  continuous,  about 
6  of  its  anterior  rays  simple ;  caudal  fin  pointed,  more  or  less  joined  to 
the  dorsal  and  anal;  ventral  fins  united.  Air-bladder  very  small  or 
absent.  Ko  pseudobranchiae.  Yertebrje  11  -f  20.  Pacific  Ocean. 
{ruuTXaff-njq,  a  mud-dabblcr.) 

996.  T.  sagritta  GUnther. 

Grayish,  sides  and  below  silvery ;  an  ovate  gray  spot  before  each 
dorsal  ray;  caudal  gray.  Body  and  head  elongate,  compressed,  the 
length  of  tiie  latter  two-thirds  the  distance  between  the  base  of  the 
ventral  and  the  vent.    Maxillary  reaching  to  behind  eye ;  teeth  sub- 
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horizontal,  very  small.  Scales  becoming  larger  posteriorly.  Caudal 
arrow-shaped,  about  one-fourth  length  of  rest  of  body;  pectoral  as  long 
as  ventral,  half  as  long  as  head.  Head  5f  (7  in  total  with  caudal); 
depth  9f  (12  with  caudal).  D.  VI,  21;  A.  I,  20.  L.  9 J  inches.  "Cali- 
fornia."   ( OiintJier.) 

{Amhlyopua  (TyntlaatcB)  aagitla  Giiuther,  Proc.  ZouL  Soc.  Lond.  1862,  193.) 


Family  CV.— GHIRID^.* 

{The  Chiroids.) 

Cottoid  fishes,  with  the  body  elongate,  covered  with  small  scales, 
which  are  either  ctenoid  or  cycloid ;  head  more  or  less  conical,  scaly, 
without  armature  above;  preopercle  sometimes  armed;  top  of  head 
without  spinous  ridges,  but  usually  with  dermal  flaps;  a  bony  stay 
across  the  cheeks  from  the  sifborbital.  Mouth  large  or  small,  with 
teeth  on  jaws,  and  usually  on  vomer  and  palatines;  teeth  various. 
Gills  4,  a  considerable  slit  behind  the  fourth;  gill-membranes  free  or 
variously  attached.  Branchiosttigals  6  or  7.  Pseudobranchise  present. 
Dorsal  fin  elongate,  continuous  or  divided,  the  anterior  half  or  more 
composed  of  spines;  anal  fin  elongate,  with  or  without  spines;  ventrals 
1,  5;  some  or  all  of  the  soft  rays  branched.  Pyloric  cceca  few  or  many.  » 
Lateral  line  present;  sometimes  several  lateral  lines.  Carnivorous 
fishes  of  the  North  Pacific.    Genera,  8  or  0  known;  species  about  15. 

(TriffUdw,  group  Heterolepldina  Gtiuther,  ii,  110-95:  gencni  Chirus,  Ophiodoitj  Agram- 
mus,  and  Zanlohpis.) 

a.  Lateral  lines  4  or  more  on  *»ach  side;  anal  spines  obsolete;  month  moderate;  jaws 

with  an  outt^r  series  of  stronger  teeth,  but  no  canines.     {Chirincp.) 
ft.  Gill-membranes  broadly  united,  free  from  the  isthmus;  scales  mostly  ctenoid. 

UEXAGBAMMrS,   '3!Jl, 

aa.  Lateral  line  single  on  each  side. 

d.  Gill-membranes  free  from  the  isthmus;  preopercle  armed. 

e.  Anal   spines  obsolete ;   scales  cycloid ;    mouth  large,  with  strong  canines. 

{OphiodontincR) Ophiodon,  352. 

ee.  Anal  spines  3,  strong;  scales  ctenoid;  mouth  small,  without  canines. 


*Tln;  Chirida?,  Scorpaanxdw^  CottidWj  AgomdWj  TrigUdcc^  LiparididWj  and  Cgclopterida 
from  a  closely-related  Bevies  (Cataphradi),  and  are  distinguished  from  all  the  other 
Acanthoj)teri  by  the  presence  of  the  suborbital  stay.  Different  writers  have  widely 
separated  some  of  the  members  of  this  group  from  the  others,  but  the  relations  of 
each,  especially  of  the  Scorpwnidojj  Agonid(r,  and  Liparididw,  with  the  Cottidce  are  so 
close  that  it  is  lUfficult  to  draw  satisfactory  boundary  lines. 


« 


105.    CHIRIDiE — HEXAGRAMMUS.  641 

/.  Gill-membranes  scarcely  united;  spinons  dorsal  greatly  elevated  in  front; 

scales  very  rough.     (Zanwlrpinoi) Z aniolepis,  353. 

ff.  Gill-membranes  broadly  united;  dorsal  spines  low,  stiff;  head  pointed. 

(OxykbiincB) Oxylkbius,  354. 

dd.  Gill-membranes  united  to  the  narrow  isthmus;   preoperole  unarmed;   anal 
spines  weak  or  obsolete. 
g.  Dorsal  fins  connected.     (Agramminof,) 
h.  Anal*  comparatively  short,  its  rays  about  12;  palatine  teeth  present. 

Mykiolepis,  355. 

gg.  Dorsal  fins  widely  separated;  body  and  head  rather  slender.    (Anoplo- 

pomiiKB) Anoplopoma,  356. 

a^l.-HEXAORAMIHUSt  SteUer. 
Rock-trout, 

{Chirus  SteUer:  Lahrax  Pallas:  AcantholeJnua  Gill:  Chiropsis  Girard.) 
(Stoller;  Tilesius,  Act.  Acad.  Petropol.  ii,  335, 1810:  type  Hexagrammus  cL%per  Steller.) 

Body  oblong,  somewhat  compressed.  Head  sabconical,  blant  iu 
profile.  Mouth  rather  small,  horizontal;  jaws  with  bands  of  moderate- 
sized,  conical  teeth,  the  outer  row  enlarged;  teeth  on  vomer,  and  usu- 
ally a  small  patch  on  the  palatines;   preopercle  unarmed;  a  fringed 

*  Anal  rays  about  20  in  Agrammua  scklegeli,  a  Japanese  species. 

tThe  following  species  from  the  coast  of  Kamtschatka,  related  to  Hexagrammus, 
have  been  made  the  types  of  distinct  genera.  These  genera  may  be  Yalid>  if  the 
characters  assigned  are  correct,  which  is  doubtful : 

GRAMMAT0PLEURU8  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  1G6:  type  Lahrax  lagoeephalus  Pallas. 

Distinguished  from  Hexagrammus  by  the  cycloid  scales.  {yfKtfiHTj,  line;  TtXevpor, 
side.) 

G,  lagocephahis  (Pallas)  Gill. 

Five  lateral  lines;  mouth  rather  small;  color  golden-brown.  D.  XX-24;  A.  22. 
Eurile  Islands. 

(Lahrax  lagocephalus  Pallas,  M6m.  Acad.  Petorsb.  ii,  384,  1810:  Chirus  lagooephalu^ 
Giinther,  ii,  92.) 

OCTOGRAMMUS  Sleeker. 

(Bleeker,  Yersl.  At.  Amst.  vi,  1370:    type  Lahrax  octogrammus  F&Was  ^Octogrammtm 
pallasi  Bleeker.) 

Distinguished  from  Hexagrammus  by  the  union  of  the  gill-mombranes  tp  the  iistl^ 
mus(T).    {oHTo,  eight;  ypafifirj,  lipe.) 

0.  pallasi  Bleeker. 

Olivaceous;  back  and  sides  spotted;  belly  yellow;  x>cctoral8  hyaline;  Tentrals 
black  at  tip:  four  lateral  lines;  mouth  moderate;  scales  strongly  ctenoid;  body 
elongate;  dorsal  deeply  notched.  '^Flabella  branchio  stega  divisa.''  I>.  XIX;  A. 
^,    Kamtschatka  and  Aleutian  Islands. 

{Lahrax  octogrammus  Pallas,  I.  c.  393:  Chirus  octogrammus  Gttnther,  ii,.92;  Bletker,^ 

1.  c.  }=Hexagrammus  decagrammusi) 

Bull.  Nat.  Mus.  No.  16 41 
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supraorbital  cirrus.  Gill-membranes  broadly  connected,  free  from  the 
isthmus;  gill-rakers  short,  tubercle-like.  Scales  small,  mostly  ctenoid. 
Head  more  or  less  scaly,  without  spines.  Lateral  lines  usually  5  on 
each  side.  Dorsal  fin  long,  sometimes  with  a  deep  emargination  be- 
tween the  spines  and  the  soft  rays;  dorsal  spines  slender,  1^22  in 
number;  anal  fin  elongate,  with  a  single  rudimentary  spine;  rays  of 
pectorals  and  anal  exserted  and  almost  simple;  pectoral  rounded,  with 
broad,  procurrent  base,  the  rays  thick;  ventrals  well  developed,  place<l 
at  a  considerable  distance  behind  the  root  of  the  pectorals;  caudal  sub- 
truncate.  Branchiostegals  6.  Pyloric  cceca  numerous  (about  13).  No 
air-bladder.  Species  of  rather  large  size  and  bright  coloration;  abun- 
dant in  the  North  Pacific.    («'c,  six;  yp^NJ-^j  line.) 

a.  Dorsal  liii  continuous,  or  but  slightly  emarginate.    (Pleurogrammus^  GiU.) 

997.  H.  monopterygius  (Pallas)  J.  &  G. 

Dark  olive  above,  yellowish  below,  the  color  of  the  back  forming  sev- 
eral broad  cross-bars  on  the  sides;  fins  dusky,  nearly  plain;  the  pec- 
toral with  blackish  margin ;  ventrals  blackish.  Body  rather  stout,  little 
compressed.  Mouth  moderate,  the  maxillary  extending  to  below  the 
front  of  the  large  eye.  Teeth  in  the  jaws  in  bands,  the  outer  series 
somewhat  enlarged  and  recurved;  teeth  on  vomer,  and  a  few  asperi- 
ties on  the  palatines.  Supraocular  cirri  small.  Cheeks  partly  naked; 
opercles  well  scaled;  scales  small,  all  rough.  Five  lateral  lines,  the 
fourth  of  these  ceasing  on  the  belly.  Dorsal  fin  high  and  continuous; 
l^ectoral  rather  large;  ventrals  long,  inserted  behind  the  pectorals  at 
a  distance  of  twice  the  diameter  of  the  e^'e.  Head  4 J ;  depth  4.  D. 
XXl-25;  A.  24.    Coast  of  Alaska;  not  rare. 

(Labrax  monoplen/gius  Pallas,  M^ro.  Ac.  Sci.  Pet^rsb.  ii,  391,  1810,  and  in  Zoogr. 
Rosso-Asiat.  iii,  281:  Chirus  monopterygins  GUnther,  ii,  92.) 

99§.  H.  ordlnatus  (Cope)  J.  &  G. 

"Dorsal  fins  not  very  elevated,  continuous,  but  with  a  slight  depres- 
sion at  the  point  of  union  of  the  two;  a  dentate  flap  above  each  eye; 
lateral  lines  of  pores  5,  only  three  of  which  extend  to  the  basis  of  the 
caudal  fin,  viz,  the  second,  third,  and  fifth^  the  first  extends  to  opposite 
the  middle  of  the  second  dorsal;  the  fourth  commences  below  and  in 
front  of  the  basis  of  the  pectoral,  and  extends  to  a  point  a  little  behind 
that  measured  by  the  extremity  of  that  fin ;  the  inferior  series  of  oppo- 
site sides  converge  and  unite  a  little  behind  the  basis  of  the  ventrals 

*Gill,  Proc.  AeadL  NAt.  Sci.  Phila.  1861,  166:  typo  Labrax  monopterygiiu  Pallas. 
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into  a  single  median  line,  which  extends  to  the  branchiostegal  fold. 
Kadii  Br.  V"I;  D.  XIX-255  C.  17,  the  interspaces  scaled;  the  margin 
nearly  truncate;  A.  2C;  V.  I,  5;  P.  18.  Head  scaled  above  and  on 
sides,  except  on  interoperculum  and  muzzle.  Scales  ctenoid,  13-94-34. 
The  scales  are  elongate,  and  nearly  truncate  distally;  on  the  sides  they 
are  in  oblique  series,  but  near  the  dorsal  fin  from  3-5  rows  exhibit 
scales  superposed  vertically.  General  color  pale-orange,  with  ill- 
defined  blackish  shade  on  the  sides,  and  7  quadrate-blackish  spots  at 
the  base  of  the  dorsal  fin;  below,  bright  yellow;  dorsal  and  caudal  fin 
yellowish  at  base,  margins  with  a  broad  blackish  band;  3  black  spots 
on  the  middle  of  the  first,  and  4  on  the  middle  of  the  second  dorsal  fin ; 
anal  yellow,  with  7  blackish  blotches  extending  anteriorly  across  the 
rays;  pectoral  yellow,  with  brown  spots  on  the  rays  and  a  black  one  at 
the  base  in  front;  eye  with  6  blackish  radii,  diverging,  two  anteriorly, 
one  upward  and  backward,  one  backward,  and  one  downward  and  back- 
ward. Total  length  14  inches;  length  of  head  entering  it  4.33  times; 
depth  of  body  4  times  in  the  same;  eye  5  times  in  head,  1.66  times  in 
muzzle,  and  1.25  times  in  interorbital  width.''   Coast  of  Alaska.    (Cope.) 

{Chinis  ordinatus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873.) 

aa  Dorsal  fin  with  the  spines  separated  from  the  soft  rays  by  a  deep  notch.    (Hexa- 
grammus.) 
h.  Cheeks  partly  naked. 

c.  Scales  aU  strongly  ctenoid. 

999.  H.  asper  Steller. 

Light  or  dark  greenish,  much  mottled  with  blackish,  rusty-red,  and 
light  blue,  the  dark  color  in  the  form  of  fine  marbliugs,  the  reddish  in 
the  form  of  broad  washes,  and  the  bluish  as  roundish  spots;  two  light- 
bluish  bands  downward  and  forward  from  eye,  separated  by  a  black- 
edged  brown  area;  a  whitish  streak  and  various  reticulate  markings 
on  cheeks  and  opercles;  pectorals  and  dorsal  mottled  with  brown  spots; 
a  dark  humeral  spot,  distinct  in  the  young;  lower  fins  black  in  the 
male,  pale  in  the  female;  flesh  often  tinged  with  green.  Form  rather 
slender.  Maxillary  reaching  past  front  of  eye,  about  to  pupil.  No 
teeth  on  palatines.  Scales  all  strongly  ctenoid,  except  on  sides  of 
head ;  region  about  suborbital  stay  and  lower  part  of  the  operclee 
naked  or  nearly  so;  lower  part  of  cheeks  scaled  in  varying  degree, 
generally  more  naked  in  large  examples.  A  lateral  line  from  occiput 
close  to  dorsal  fin,  ceasing  near  middle  of  spinous  dorsal;  one  from 
occiput  along  back  to  base  of  caudal;  one  from  angle  of  opercle  to 
middle  of  base  of  caudal;  one  from  just  below  the  pectoral  fin,  undu- 
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lating  along  the  sides  of  the  abdomen,  ceasing  in  front  of  tips  of  ven- 
trals;  one  beginning  on  the  median  line  of  the  breast,  forking  near 
the  middle  of  the  ventrals,  the  branches  going  straight  to  the  lower 
])art  of  the  tail.  Dorsal  high,  less  deeply  emarginate  than  in  the  fol- 
lowing species;  the  spines  high;  caudal  slightly  emarginate;  sapraoc- 
ular  tentacles  moderate,  about  as  long  as  pupil;  sexes  not  very  dis- 
similar. Head  3g;  depth  4^.  D.  XXII-I,  20;  A.  23;  Lat.  1.  110. 
Alaska,  south  to  San  Francisco  and  Japan;  abundant. 

(Stoller,  MSS.  Tilesius,  Act.  Acad.  Petrop.  ii,  340, 1810:  Labrax  hexagrammu$  Pallas, 
Zoogr.  Rosso-Asiat.  lii,  2S4,  1811 :  Chirus  hexa{frammu8  Giiuther,  ii,  91:  Chiropsia  nebH- 
losva  Girard,  U.  S.  Pac.  R.  R.  8ur\'.  Fish.  45,  based  on  a  specimeD  with  some  of  the 
soft  rays  of  the  dorsal  broken,  resembling  spines:  Chirus  nebulosus  Giinther,  ii,  93: 
Acaniholebins  nehulo8U8  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  166:  Chirus  trigrammus 
Cope,  Proc.  Amor.  Phil.  Soc.  Phila.  1873:  Hexagrammus  scaher  Bean,  Proc.  U.  S.  Nat. 
Mns.  1881, 154;  based  on  very  yonng  specimens,  showing  a  rudimentary  additional 
lateral  line  along  middle  of  side.) 

cc.  Scales  mostly  cycloid  posteriorly ;  dorsal  very  deeply  emarginate. 

lOOO.  H.  snperciliosus  (Pallas)  J.  &,  G. 

Blackish-green^  varying  to  dark  brown  and  cherry-red,  the  coloration 
and  pattern  extremely  variable;  sides  usually  with  jound  pale  spots, 
which  are  generally  cheny-red,  especially  in  the  adult,  but  which  are 
sometimes  nearly  white  and  often  obsolete;  belly  mostly  reddish; 
pectorals  greenish  or  red,  usually  with  2  or  3  dusky  crescent-shaped 
cross-bands  at  base,  the  outer  portion  often  plum-color;  fins  mostly 
greenish  or  red,  variegated;  lower  fins  mostly  dusky;  flesh,  and  all 
membranes,  livid  green,  especially  in  the  adult;  stomach  and  intes- 
tines of  a  livid  green.  Body  rather  robust.  Orbital  tentacle  much 
larger  than  in  other  species,  its  length  §  the  diameter  of  the  eye.  A 
few  teeth  on  front  of  palatines.  Skin  covering  suborbital  stay  naked; 
cheeks  otherwise  scaly.  Scales  ctenoid  on  body  anteriorly,  becoming 
nearly  smooth  behind  and  on  head.  Lateral  lines  5;  one  on  the  middle 
line  from  the  nape,  forking,  and  extending  on  each  side  nearly  to  end 
of  second  dorsal;  the  second  to  the  upper  edge  of  the  caudal;  one  to 
the  middle  line  of  the  tail;  one  from  throat  to  about  middle  of  anal; 
and  one  on' the  middle  line  of  the  belly,  iorking  behind  the  ventrals, 
aiid  extending  on  each  side  to  the  tail.  Dorsal  deeply  emarginate. 
Caudal  truncate  or  slightly  rounded;  pectorals  large.  Sexes  similar. 
Head  4;  depth  SJ.  D.  XX-23;  A.  22;  Lat.  1.  107.  L.  18  inches. 
Alaska  to  Monterey;  not  rare. 

(Labrax  auperciliosua  Pallas,  Mem.  Acad.  Petcrsb.  ii,  388,  1810,  and  in  Zoogr.  Rosso- 
Asiat.  111,279:  Chiru$  picttu  Girard.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  132:  Ckiropmi 
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pictus  Grd.  U.  S.  Pac.  R.  R.  Surv.  Fish.  43:  Chirus  pictus  GUnther,  ii,  93:  Clilrus  pici-us 
Lockington,  Proo.  U.  S.  Nat.  Mus.  1^80,  54 :  Chinta  bal'uu  Cope^  Proc.  Amer.  Phil.  Soc. 
1873.) 

hb.  Cheeks  wholly  scaled;  scales  all  ctenoid. 

1001«  H.  dccagrammas  (Pallas)  J.  <&  G. — Rock  Trout;  Boregat;  Bodkron, 

Males  clear  brownish-olive  of  varying  shade,  often  tinged  with  blaish 
or  coppery  and  vaguely  blotched;  often  with  small  blue  spots;  head 
and  anterior  part  of  body  with  rather  large  sky-blue  spots,  each  sur- 
rounded by  a  rusty  ring,  these  smaller  and  more  numerous  on  the  top 
of  the  head;  lips  with  bluish  spots;  upper  fins  brown,  mottled;  ven- 
trals  and  anal  dusky-bluish;  pectorals  dark,  both  rays  and  membranes 
crossed  by  sharply-defined  whitish  reticulations,  so  that  the  fins  appear 
to  \}Q  prof  vastly  spotted  with  white.  Females  brownish,  somewhat  tinged 
with  reddish,  closely  covered  with  round  spots  of  a  reddish-brown;  these 
spots  usually  quite  small  and  uniform  over  the  whole  back  and  sides; 
dorsal  fin  spotted  on  the  scaly  part,  the  fins  otherwise  plain  reddish  or 
bluish,  the  ventrals  usually  dusky;  pectorals  light  orange^  without  mark- 
ings. Other  females  {^'maculoseriatMs^)  have  the  ground  color  slaty- 
blue,  with  rows  of  round  orange  spots  considerably  larger  than  usual, 
and  becoming  vermiculations  on  the  head;  dorsal  fin  orange,  clouded  at 
base  with  blue;  soft  dorsal  edged  with  bluish;  pectorals  plain  orange; 
belly  white.  Body  elevated  at  the  shoulders,  descending  rather  steeply 
at  the  nape.  Maxillary  not  reaching  middle  of  eye;  a  very  few  teeth 
on  front  of  palatines;  supraocular  flap  smaller  than  in  other  species, 
shorter  than  pupil.  Cheeks  and  opercles  entirely  scaled;  scales  on  the 
body  all  strongly  ctenoid.  Uppermost  lateral  line  forking  on  the  nape, 
the  branches  running  to  opposite  the  middle  of  the  second  dorsal;  the 
second  lateral  line  to  upper  edge  of  tail;  the  third  to  middle  of  tail; 
the  fourth  to  a  little  beyond  the  middle  of  anal;  the  fifth  to  lower  edge 
of  tail;  the  fourth  beginning  near  the  lower  edge  of  the  pectorals  and 
undulating  opposite  the  ventrals,  the  lowermost  on  each  side  joining 
just  in  front  of  the  vent,  and  proceeding  on  the  median  line  to  the 
middle  of  the  breast.  Dorsals  high,  scarcely  connected;  pectorals  and 
ventrals  large;  caudal  slightly  emarginate.  Head  4^;  depth  4.  D. 
XXI-24;  A.  I,  23;  Lat.  1. 112.  L.  18  inches.  Xorth  Pacific;  abundant 
from  Point  Concepcion  to  Alaska. 

{Lahrax  deoagrammua  Pallas,  Mdni.  Acad.  Petersb.  1810,  ii,  386,  $,  and  in  Zoogr. 
Rosso- Asiat.  iii,  i^78:  Chirus  (feco^rrammiM  GUnther,  ii,  92:  Chirm guttatus  Gxtm^^  Proc. 
Acad.  Nat.  Sci.  Phila.  1854,  132:  Chiropsis  guttatua  Grd.  U.  S.  Pac.  R.  R.  Surv.  Fish. 
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44 :  ChiropsU  constellatus  Girard,  U.  S.  Pac.  R.  R.  Snrv.  Fish.  42,  ^ :  CMrus  conste11atit$ 
Giintherii,  92:  Chime  guttatuSf  consiellatuSy  and  macuJoseriatus  Lockiugton,  Proc.  U.  8. 
Nat.  Mas.  1880,  iii,  53-^:  Gryates  lineatus  ( ^  )  Ayres,  Proc.  Acad.  Nat.  Sci.  i,  9, 1854: 
f  Labrax  octogrammus  Pallas,  Zoogr.  Rosso- Asiat.  283,  $ . ) 

S59.-OPHIODON  Girard. 
(Oplopama  Girard.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  l'S54,  133:  typo  Ophiodon  elongatus  Girard.) 

Body  elongate,  low,  little  compressed.  Head  long,  rather  pointed, 
its  surface  scaleless.  Mouth  terminal,  very  large.  Jaws  with  very 
strong,  sharp,  unequal  teeth,  some  of  them  canine-like;  long  series  of 
cardiform  teeth  on  vomer  and  palatines.  Gill-openings  very  wide,  the 
membranes  not  united,  free  from  the  isthmus.  Preopercle  with  a  few 
bluntish  spines;  a  dermal  flap  above  the  eye.  Scales  very  small,  be- 
coming smooth  with  age.  Lateral  line  single,  continuous.  Dorsal  fin 
long,  deeply  notched,  the  spines  about  i'4  in  number,  slender  and  flex- 
ible, the  middle  ones  highest;  anal  fin  long,  without  distinct  spines; 
ventrals,  I,  6,  inserted  somewhat  behind  pectorals;  pectoral  fin  broad. 
Pyloric  coeca  very  numerous.  Gill-rakers  tubercle-like.  Species  of  large 
size ;  among  the  largest  of  the  cottiform  fishes,   {oifit^j  snake ;  odwvj  tooth.) 

1002.  O.  eflong'atus  GTd.—Cultus  Cod;  lilue  Cod;  Jiuffah  Cod;  Ling. 

Dark  brown  above,  much  mottled ;  dorsal  fin  and  whole  upper  part 
of  body  covered  with  small  rusty  brown  spots  of  A^arjing  size  and  hue; 
lower  parts  of  body  of  a  livid  bluish  grof^n,  especially  in  the  adult,  the 
flesh  and  all  membranes  tinged  with  green;  ground  color  often  bluish 
or  reddish  tinged;  young  sometimes  bright  green;  fins  dusky,  mottled, 
the  -dorsal  and  caudal  with  a  very  narrow,  i)ale  edging.  Head  large, 
the  snout  sharp,  conic.  Mouth  very  large,  the  lower  jaw  prominent; 
maxillary  reaching  beyond  orbit;  each  jaw  with  a  series  of  large 
pointed  teeth,  bent  inward  and  immovable;  front  of  upper  jaw  with 
2-4  larger  canines;  outside  of  the  series  of  large  teeth  each  jaw  has 
numerous  small,  sharp  teeth;  vomer  and  palatines  with  a  single  row  of 
canines;  supraorbital  tentacle  much  shorter  than  puj)il.  Dorsal  fin  be- 
ginning above  preopercle,  the  fin  very  deeply  notched,  the  highest  spines 
nearly  one-third  length  of  head;  caudal  emarginate.  Head  3J;  depth 
6.  D.  XXV-21;  A.  22.  L.  40  inches.  Pacific  coast,  Alaska  to  Santa 
Barbara;  very  abundant,  reaching  a  weight  of  30-40  pounds,  being  one 
of  the  most  important  food-fishes  on  the  coast. 

(Cirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  133;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish. 
48;  GUnther,  ii,  94:  Oplopoma  paniherina  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  185(>, 
135,  and  in  U.  S.  Pao.  R.  R.  Surv.  Fish.  4G:  Ophiodon  pantherinua  GUnthcr,  U,  93.) 


105.   CHIEIDiE — ZANIOLEPIS.  647 

858.— ZANIOLEPIS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  202:  type  Zaniolcpis  latipinnis  Grd.) 

Body  elongate,  little  compressed,  tapering  from  the  nape  to  the  long 
and  slender  tail.  Head  short,  conical,  the  profile  decurved.  Mouth 
rather  small,  low,  terminal,  horizontal;  cardiform  teeth  on  the  jaws, 
vomer,  and  palatines;  no  supraorbital  cirri;  preopercle  with  spines. 
Gill- membranes  not  united,  free  from  the  isthmus;  gill-rakers  tubercle- 
like. Scales  small,  imbricated,  extremely  roughly  ctenoid.  Lateral  line 
single,  continuous.  Dorsal  fin  with  about  21  spines;  some  of  the  ante- 
rior spines  greatly  elevated;  a  d^ep  notch  between  the  spines  and  soft 
rays;  anal  fin  very  long,  with  3  spines,  the  second  of  which  is  longest; 
ventrals  I,  5,  long,  inserted  a  little  behind  pectorals;  pectorals  mod- 
erate. Pyloric  cceca  few  (5  or  6).  Korth  Pacific,  in  deep  water,  {^avtov^ 
a  comb  or  card ;  Ae7r;3,  scale;  hence  more  correctly  spelled  with  an  initial 
X.) 

1003.  Z.  latipinnis  Grd. 

Olivaceous,  the  body  and  upper  fins  spotted  with  rusty  brown;  the 
vertical  fins  marked  with  blackish;  a  black  streak  before  eye;  subor- 
bital bluish  silvery.  Body  elongate,  fusiform,  scarcely  compressed,  the 
dorsal  outline  rising  rather  steeply.  Month  small,  horizontal,  low,  the 
maxillary  reaching  nearly  to  the  middle  of  the  eye;  the  premaxillary 
entirely  below  the  eye.  Eye  very  large,  longer  than  snout,  3^  in  head; 
preorbital  wide,  partly  covering  the  scaly  maxillary;  interocular  space 
rather  narrow,  somewhat  concave;  nasal  spines  present;  preopercle 
with  3  sharp  spines.  Dorsal  spines  slender,  stiff,  the  first  and  second 
longest,  usually  greatly  produced,  but  stiffish  to  the  tip,  scarcely  con- 
nected by  membrane,  reaching  to  nearly  middle  of  second  dorsal,  and 
more  than  half  the  total  length  of  the  fish,  but  often  much  shorter;  a 
deep  notch  between  spinous  and  soft  parts  of  dorsal ;  second  dorsal 
liigh,  its  rays  gradually  shortened;  anal  long,  its  spines  high;  ventrals 
elongate,  wide  apart,  reaching  past  front  of  anal;  pectorals  short  and 
narrow;  caudal  short,  slightly  emargiuate.  Head  and  body  every- 
where covered  with  minute,  imbricated,  very  rough,  shagreen  libe 
scales.  Head  4^;  depth  5 J.  D.  XXI-I,  11;  A.  III,.  17.  L.  12  inches. 
California,  from  San  Fiancisco  northward,  abundant  in  deep  water;  a 
slender  fish,  of  dry,  firm  substance. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  202;  Girard,  U.  8.  Pac.  R.  R.  Surv.  Fish, 
73;  GUnther,  ii,  94.) 
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854.— OXTLEBIUS  GilL 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  277:  type  Oxylebius pictus  Gill.) 

Body  oblong,  somewhat  compressed.  Head  conical,  very  slender, 
acuminate,  the  profile  somewhat  concave.  Mouth  small.  Jaws  each 
with  a  band  of  teeth,  the  outer  series  considerably  enlarged;  minute 
teeth  on  vomer;  few  or  none  on  palatines.  Top  of  head  with  dermal 
flaps.  Preopercle  with  2  blunt  spines.  Gill-membranes  broadly  con- 
nected, free  from  the  isthmus;  gill-rakers  short,  not  very  stout.  Scales 
small,  ctenoid.  A  single  lateral  line.  Dorsal  tin  emargiuate,  with  about 
16  low,  rather  strong  spines;  soft  dorsal  moderate,  its  membrane  closely 
scaled;  anal  with  3  stout  spines,  the  second  the  longest;  caudal  trun- 
cate; pectorals  rather  long,  their  bases  not  procurrent;  ventrals  moder- 
ate, inserted  well  behind  pectorals.  Pyloric  coeca  few.  Small  fishes,  of 
bright  coloration,  (o^oc,  sharp;  XsiStaq — LebiuSj  an  old  synonym  of  Hex- 
agrammuSy  from  Xej^ia^y  a  kind  of  small  fish  suitable  to  be  cooked  in 
Xt/Sr^q^  a  kettle.) 

I0O4.  O.  pictns  Gill. 

Tawny  grayish,  with  about  6  black  bars,  alternating  with  areas  of 
pale  orange,  the  latter  obscured  by  dusky  spots  and  blotches;  the  dark 
bars  extending  on  the  fins,  the  first  across  the  nape,  the  second  across 
the  middle  of  the  spinous  dorsal^  the  third  broader,  across  posterior  part 
of  spinous  dorsal  and  front  of  anal;  one  across  middle  of  soft  dorsal,  one 
on  posterior  part,  and  one  at  base  of  caudal;  the  bars  are  about  as  wide 
as  the  interspaces,  and  their  edges  are  irregular,  but  sharply  defined; 
pectorals  and  caudal  orange,  with  cross-series  of  spots;  ventrals  largely 
black;  under  side  of  head  orange,  freckled,  spotted  with  pale;  2  fringed 
cirri  over  each  eye,  scarlet;  breast  and  belly  marbled.  Body  rather  deep, 
compressed.  Head  little  compressed,  slender,  pointed;  lips  thick;  lower 
jaw  slightly  included;  maxillary  small,  barely  reaching  eye.  Eyes  large, 
about  equal  to  snout,  4  in  head;  nasal  spines  present ;  interocular  space 
narrow.  Scales  on  sides  of  head  very  small;  scales  on  body  small, 
ctenoid,  with  strong  horizontal  strisB,  those  on  breast  minute.  Dorsal 
fin  continuous,  its  spines  stii}',  the  middle  ones  highest,  and  all  con- 
siderably lower  than  the  soft  rays;  second  anal  spine  longer  than  the 
third,  about  equal  to  the  soft  rays;  pectorals  barely  reaching  anal; 
ventrals  to  past  vent.  Head  3J;  depth  3^.  D.  XVI-15;  A.  Ill,  13. 
L.  10  inches.  Eocky  shores,  from  Monterey  northward;  rare.  A  most 
beautiful  and  active  little  fish. 

(Gill,  Proc.  Acad.  Nat.  ScL  PhUa.  1862,  277.) 
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355.~]!IirBIOLEPIS  Lockingtoa. 
(Loc^ington,  Proc.  U.  S.  Nat.  Mus.  1880,248:  type  MyrioUpis  zonifer  Lockington.) 

Body  obloug,  somewhat  compressed.  Head  heavy.  Mouth  moderate, 
the  lower  jaw  slightly  projecting;  both  jaws  with  bands  of  slender, 
sharp  teeth,  the  front  teeth  slightly  enlarged ;  similar  teeth  on  vomer 
and  palatines ;  preopercle  entire;  no  dermal  flaps.  Gill-rakers  short;  gill- 
membranes  very  narrowly  joined  to  the  isthmus.  Scales  small,  ctenoid, 
everywhere  covering  the  head  and  body  and  the  soft  part^  of  most  of 
the  fius.  Lateral  line  single.  Dorsal  fin  deeply  emarginate ;  the  spines 
about  15  in  number.  Anal  rather  short,  without  distinct  spines,  (.ao/ojo?, 
many;  Xsr.iqy  scale.) 

I003.  HI*  zonifer  Lockington. 

Black  above,  whitish  below,  with  four  broad  black  bars  on  the  sides; 
the  first  over  the  pectorals ;  the  second  anterior  to  the  vent,  almost  en- 
circling the  body ;  the  third  near  the  base  of  the  anal,  and  the  fourth 
encircling  the  caudal  peduncle ;  a  black  bar  at  base  of  caudal  and  two 
across  the  fin;  other  fins  blotched  and  banded  with  light  and  dark; 
ctenoid  tips  of  the  scales  white.  Head  everywhere  densely  scaly,  the 
only  naked  areas  on  the  head  being  the  lips  and  the  folds  of  the  gill- 
mmebranes.  Scales  on  body  largest  posteriorly,  small  on  head  and 
chest.  Vertical  fins,  except  the  spinous  dorsal,  covered  nearly  to  the 
tips  of  the  rays  with  small  scales;  external  surfaces  of  paired  fins 
similarly  scaly;  spinous  dorsal  with  a  few  scales.  Pectorals  broad, 
lanceolate,  not  reaching  the  vent;  fourth  dorsal  spine  longest,  the 
others  diminishing  regularly  to  the  12th.  Eyes  lateral,  shorter  than 
snout;  interorbital  space  broad,  slightly  convex.  Head  4  in  total 
length;  depth  3 J.  D.  XIV-I,  15;  A.  II,  11;  Lat.  1.  130.  Monterey 
Bay,  California ;  one  specimen  known. 

(Lockington,  Proc.  U.  S.  Nat.  Mus.  1880, 248.) 

356.-ANOPI.OPOIIIA  Ayres. 
{Sc^mbrocottus  Peters.) 

( Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1859, 27 :  type  Anoploponia  merlanguB  Ayres  =  Gadu$ 
fimbria  Pallat*.) 

Body  elongate,  little  compressed,  tapering  into  a  very  slender  caudal 
peduncle.  Head  rather  long,  the  snout  somewhat  tapering.  Mouth  ter- 
minal, moderate,  the  lower  jaw  included;  maxillary  very  narrow,  slip- 
ping almost  entirely  under  the  preorbital;  teeth  moderate,  cardiform, 
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tliose  iu  the  lower  jaw  in  a  single  series  laterally,  and  in  a  narrow  band 
in  front ;  npper  jaw,  vomer,  and  palatines  each  with  a  band  of  similar 
teeth.  Head  entirely  scaly.  No  supraorbital  flap,  Preopercle  un- 
armed, its  membranaceous  edge  crenulate.  Gill-membranes  joined 
to  the  isthmus.  Body  entirely  covered  with  minute  ctenoid  scales. 
Lateral  line  single.  Dorsals  short,  well  separated,  the  first  of  slender, 
flexible  spines ;  second  dorsal  shorter,  similar  t6  the  anal,  which  is  pre- 
ceded by  three  weak  spines ;  ventrals  but  little  behind  pectorals;  caudal 
fln  forked.  Peritoneum  black.  Pyloric  cceca  about  two,  long  and  slen- 
der. Gill-rakers  slender,  few,  not  very  short.  North  Pacific,  (avoizio^^ 
unarmed ;  jzwfiay  operculum.) 

1006.  A.  fimbria  (Pallas)  Gill—Beahow ;  Coal-fish, 

Color  slaty-black  or  grayish,  somewhat  reticulated;  white  below,  the 
young  rather  pale;  adult  nearly  black;  fins  dusky;  caudal  edged  with 
pale;  lining  of  the  opercle  black.  Premaxillaries  on  the  level  of  the 
.  lower  part  of  the  orbit ;  maxillary  reaching  to  opposite  front  of  pupil. 
Dorsal  fins  separated  by  a  distance  nearly  equal  to  two-thirds  length  of 
the  base  of  soft  dorsal,  the  spines  very  weak ;  the  fourth  longest;  i>ec- 
torals  reaching  beyond  tips  of  ventrals,  not  half  way  to  vent.  Head  4; 
depth  64.  D.  XX-1, 17 ;  A.  Ill,  15;  Lat.  1. 190.  Usual  length  18  inches, 
but  sometimes  much  larger.  Monterey  to  Alaska;  rather  common,  es- 
pecially northward.    A  very  singular  and  interesting  fish. 

{GadM  fimbria  Pallas,  Zoogr.  Rosso- Aniat.  iii,  200,  1811:  Anoplopoma  merlangM 
Ayres,  Proc.  Cal.  Aoad.  Nat.  Sci.  1859,  27:  Soomhrocottus  salmonem  Peters,  Berlio. 
Monatsber.) 

Family  CVI  — SCORP^NIDiE. 

( The  Rock  fishes, ) 

Cottoid  fishes,  with  the  body  oblong,  more  or  less  compressed,  the  head 
generally  large,  and  usually  with  one  or  more  paii*s  of  ridges  above, 
which  terminate  in  spines.  Oi>ercle  usually  with  two  spinous  pro- 
cesses; preopercle  with  five.  Mouth  terminal,  usually  large,  with 
villiform  teeth  on  jaws  and  vomer,  and  usually  on  the  palatines.  Pre- 
maxillaries protractile;  maxillary  broad,  without  supplemental  bone, 
not  slipping  under  preorbital.  Gill-openings  wide ;  the  gill-membranes 
separate  and  fi^e  from  the  isthmus ;  usually  no  slit  behind  the  fourth 
gill.  Scales  ctenoid,  or  sometimes  cycloid,  usually  well  developed, 
sometimes  nearly  obsolete.  Lateral  line  single.  A  bony  stay  extend- 
ing backward  from  the  suborbital  toward  the  preopercle.  Ventral 
fins  thoracic^  of  the  normal  percoid  form,  I,  5,  the  rays  branched;  dor- 
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sal  with  8  to  16  rather  strong  spines  and  about  as  many  soft  rays;  anal 
rather  short,  with  3  spines  and  5-10  soft;  rays;  soft  rays  in  all  the  fins 
branched,  except  some  of  the  lower  rays  of  the  pectorals.  Pyloric  coeca 
in' moderate  or  small  number  (less  than  12).  PseudobranchisB  large. 
Air-bladder  present.  Genera  about  20;  species  about  200,  inhabiting 
all  seas,  but  especially  abundant  in  the  temperate  parts  of  the  Pacific 
Ocean,  where  they  form  a  large  proportion  of  the  fish  fauna.  They  are 
non-migratory  fishes  living  about  rocks;  most  of  them  are  of  large  size, 
and  all  are  used  as  food.  Many  of  them  are  viviparous,  the  young  be- 
ing produced  in  great  numbers  when  about  one-fourth  of  an  inch  in 
length. 

( Triglidce,  group  Scorpasnina  pt.  GUnther,  ii.) 

a.  Dorsal  spines  15 ;  vertebrse  12  4- 19  J  palatine  teeth  present Sebastes,  357. 

aa.  Dorsal  spines  13;  vertebras  12+ ^5;  palatine  teeth  present Skbastodes,  358. 

aaa.  Dorsal  spines  12;  vertebras  10-|-14;  palatine  teeth  present;  scales  ctenoid,  or 

provided  with  dermal  flaps Scorp^xa,  359. 

€Maa,  Dorsal  spines  10  or  1 1 ;  scales  smooth,  entire Setarcues,  360. 

SST.-SEBASTES  Cuvier. 

Rose-fishes. 

(Cnvier,  R^gne  Anim.  ed.  2,  ii,  1829:  type  Perca  norvegica  Mtiller.) 

Body  oblong,  compressed.  Head  large,  scaly  above  and  on  sides;  cra- 
nial ridges  well  developed.  Mouth  terminal,  veiy  broad,  oblique,  the 
broad  maxillary  extending  to  below  the  eye;  lower  jaw  projecting, 
with  a  bony  knob  at  the  symphysis;  palatine  teeth  present.  Eye  very 
large;  preopercle  with  live  divergent  spines;  opercle  with  two;  snpra- 
scapular  spines  strong;  gill-rakers  long,  slender.  Scales  small,  ctenoid, 
irregularly  arranged;  no  dermal  flaps.  Dorsal  fin  continuous,  very 
long,  the  spinous  part  much  longer  than  the  soft  part,  of  15  strong  spines; 
anal  spines  three,  strong;  caudal  emarginate;  pectorals  long,  narrow. 
Branchiostegals  7.  Vertebrae  12  + 19.  Coloration  mostly  I'ed.  Ovoviv- 
iparous.  Species  few,  mostly  of  the  Northern  Seas,  (ffi^aazt^q^  magnfi- 
cent.) 

lOOT.  S*  marinas  (L.)  Ltitken.-^i?o«e-^^;  Bed-fish;  Snapper;  Hemdurgan, 

Orange  red,  nearly  uniform,  sometimes  a  dusky  opercular  blotch,  and 
about  5  vague  dusky  bars  on  the  back.  Body  ovate;  back  elevated, 
the  ventral  outline  straightish;  top  of  head  evenly  scaled;  interorbital 
space  with  two  low  ridges,  between  which  it  is  concave;  nasal  spines 
present;  cranial  ridges  moderate,  rather  low  and  sharp;  preocular, 
supraocular,  postocular,  tympanic,  and  occipital  ridges  present,  the 
latter  with  the  tips  abruptly  divergent;  suprascapular  spines  very  sharp 
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aud  promiuent;  opercular  spines  long  and  sharp;  sabopercalar  spine 
prominent;  preopercular  spines  slender  and  sharp,  the  second  longest; 
suborbital  stay  not  reaching  preopercle;  preorbital  narrow,  with  two 
spines.  Eye  exceedingly  large,  3  in  head,  more  than  twice  as  wide  as 
interorbital  space.  Mouth  very  large,  oblique;  maxillary  very  broad, 
reaching  middle  of  eye,  its  leugth  2^  in  head;  premaxillaries  on  level 
of  middle  of  pupil;  tip  of  lower  jaw  much  projecting,  with  a  conspicu- 
ous, pointed  symphyseal  knob;  mandible  and  maxillary  scaly;  pseudo- 
branchisB  very  large;  gill-rakers  loug,  stiff  and  strong,  about  as  in  Sebas- 
todes  pinniger.  Dorsal  spines  shaq),  the  longest  about  as  long  as  eye; 
the  fin  deeply  emargiuate;  soft  rays  not  very  high,  higher  than  the 
spines;  caudalnarrow,  moderately  forked;  anal  spines  moderate,  gradu- 
ated; the  second  a  little  shorter  than  eye;  pectoral  rather  long,  reaching 
vent, its  base  narrow;  ventral  reaching  to  vent.  Scales  small,  irregu- 
lar, not  strongly  ctenoid.  Peritoneum  brownish.  Head  3;  depth  2}. 
D.  XV-13;  A.  Ill,  7;  Lat.  1.  40  (tubes);  scales  about  85.  Atlantic 
coasts  of  America  and  Northern  Europe,  south  to  Cape  Cod. 

(Perca  marina  L.  Syst.  Nat.  x,  1758,  in  part:  Perca  norioeffica  MUUer,  Zool.  Dan.  46: 
Sebastea  noncegicus  GUntber,  li,  95. ) 

Snbsp.  viviparns  (Kroyor)  Ltitk. 

General  color  brownish  red,  somewhat  mottled,  with  a  blackish  blotch 
on  the  opercle,  and  some  other  brownish  spots  on  the  body.  Pectoral  fins 
a  little  longer  than  in  S,  marintts;  interocular  space  rather  narrower. 
Head  34;  depth  3^.  D.  XV-14;  A,  III,  8.  Arctic  Seas,  south  to  Cape 
Cod  and  the  Baltic;  smaller  than  the  preceding  and  living  near  shore; 
thought  to  be  a  littoral  variet^\ 

(Sehastea  viviparua  Kroyer,  NaturLisl.  Tidsskr.  i,  275, 1844-M5 ;  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.  1863,  333:  Seba$tes  viviparus  Gtiutber,  ii,  96.) 

358.— SEBASTODES*  Gill. 

Eochfish;  ^^EocJc  CodP 

(Sd>a$iichthys,  StbastopluSy  Sebaatomua  and  Sebastosomus  GiU,) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  165:  type  Scbasiea  paudspinia  Ayres.) 

Body  oblong  or  elongate,  somewhat  compressed;  head  large;  mouth 


•  A  very  doubtful  species,  whicb  may  be  the  young  of  Sebaetea  marintta,  with  an  ab- 
normal number  of  spines,  is  accredited  to  our  Atlantic  coast,  viz: 
S.  ffaadaiua  (Storer. ) 

"Body  elongated,  not  convex  in  front  of  dorsal  fin  as  in  Sebaaiea  narrtgieus;  four 
distinct  dark  brown  ti^ansverse  bands  upon  the  side«,  the  broadest  at  the  posterior 
])ortionof  the  body.'*    D.  XIII-14;  A.  111,7.    Provincetown,  Mass.    {Storer.) 

{SebaateafaaciatM  Storer,  Proc.  Bost.  Soc.  Nat.  Hist,  v,  31, 1854 :  aabaaltat  fa9ciatu9  Gill, 
Proc  Aoad.  Nat.  Piula.  1863,  335.) 
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moderate  or  large,  with  the  jaws  equal  or  the  lower  more  or  less  pro- 
jecting; teeth  in  villiform  bands  on  jaws,  vomer  and  palatines.  Heail 
more  or  less  evenly  scaled,  without  dermal  flaps;  cranial  ridges  more  or 
less  developed  ;•  some  or  all  of  the  following  pairs  present,  usually 
ending  in  spines:  preocular,  supraocular,  postocular,  tympanic,  cor- 
onal, occipital,  and  nuchal.  Five  preopercular  spines.  Two  spines  on 
the  opercle  and  one  to  three  on  the  snprascapula.  Suborbital  stay 
moderate,  usually  not  reaching  preopercle.  Gill-rakers  various.  Scales 
moderate  or  rather  small,  ctenoid,  in  45  to  100  transverse  series.  Dor- 
sal fin  continuous,  eraarginate,  its  formuli  XIII,  12  to  14.  Anal  fin 
III,  6  to  9.  Pectorals  well  developed,  the  base  broad  or  narrow,  the 
lower  rays  undivided.  Caudal  truncate  or  slightly  forked;  soft  parts 
of  vertical  fins  more  or  less  scaly.  Pyloric  coeca  G  to  11.  Vertebrae 
12  4- 15.  Species  of  rather  large  size,  and  varied,  often  brilliant  colors, 
mostly  red.  Sexes  colored  alike.  Most  of  tbem  inhabit  tlie  Pacific 
Ocean,  and  tliey  are  exceedingly  abundant  in  rocky  places  along  the 
west  coast  of  the  United  States.  All  are  ovoviviparous,  bringing  forth 
great  numbers  of  young,  which  are  nearly  half  an  inch  in  length  when 
bom.  The  species  differ  greatly  in  form  and  armature,  but  the  genera 
based  on  these  differences  intergrade  txK)  closely  to  be  worthy  of  reten- 
tion.   (<re/9a<rro'c,  Scbastes;  €«^«t,  likeness.) 

ANALYSIS  OF  SPECIES  OF  SEBASTODES. 

a.  Scales  very  small ;  lat.  1. 90-100 ;  mouth  very  large,  the  lower  jaw  mnch  projecting ; 

skull  tliick,  the  cranial  ridges 
weak.  A.  Ill,  9.  (Sebastodes.) 
Color  light  oUvaceons  red; 
young  greenish.  ....paucts^ta^. 


•  Diagram  of  cranial  ridges  of  Sebastodes. 


A 


Q 


i» 


/* 


o.  Kstal  Spines, 
d.  Preooalar  spines. 
«.  Snpraocolar  spines. 


A/« 


tf.  PoHtocular  spines. 
«.  Tympanic  spines. 
/.  Coronal  spines. 


g.  Occipital  spines. 
h.  Nnohal  spines. 
i.  Eyes. 
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aa.  Scales  small;  lat.  1.  65  to  80;  anal  rays  HI,  7  to  HI,  9;  skull  thick,  cranial  ridges 

very  low  or  obsolete ;  lower  jaw 
much  projecting ;  gill-raken 
very  long  and  slender;  caudal 
emargiuate;  jaws  scaly.    (Sk- 

BASTOSOMUS  Gill.) 

h.  Peritoneum  white;  cranial  ridges  all  obsolete. 
0.  Color  olivaceous,  nearly  plain;  caudal  yellowish  or  greenish;  month  large. 

flavidui. 
cc,  Colordusky,  sides  spotted  with  black;  caudal  dark;  mouth  smaller..  iiietoiiop«. 
7)5.  Peritoneum  black. 

d.  Supraocular  and  occipital  ridges  obsolete,  without  spines;  colors  dusky,  the 

fins  blackish. 
e,  Preocular  ridges  obsolete,  the  frontal  region  between  them  not  specially 

convex eiliatus, 

ee.  Preocular  ridges  present,  usually  ending  in  spines,  the  frontal  region  be- 
tween them  bulging..  my»Hnu$. 
dd,.  Supraocular  and  occipital  ridges  mostly  present,  ending  in  spines;  dorsal 

fin  not  deeply  emarginate;  soft 
dorsal  low. 
/.  Second  anal  spine  scarcely  or  not  longer  than  third;  postocnlar  spine 

wanting;  color  creamy  olivace- 
ous  entamtlas, 

f/.  Second  anal  spine  notably  longer  than  third. 

g.  Body  ovate;  postocnlar  spines  present;  color  chiefly  creamy  or  oliva- 
ceous   oralis, 

gg.  Body  rather  elongate ;  postocnlar  wanting ;  color  chiefly  red .  .prariger. 
aaa»  Scales  moderate;  lat.  1.  45  to  60;  anal  rays  III,  5  to  III,  7.  ' 

h.  Cranial  ridges  very  low,  the  skull  thick  and  solid ;  lower  jnw  little 

projecting:    interorbital    space 
convex ;     gill-rakers     slender, 
usually  long. 
i.  Color  olivaceous ;  postocnlar  spine  wanting ;  mandible  with  a  few 

smooth  scales atrovirens. 

ii.  Color  red ;  ]K>8tocular  spine  present. 

j.  Scales  on  mandible  smooth ;  color  chiefly  orange pinniger. 

jj.  Scales  on  mandible  very  rough ;  color  chiefly  brick-red . .  miniatua. 
hk.  Cranial  ridges  more  or  less  strong ;  skull  comparatively  thin ;  gill- 
rakers  generally  short. 
k,  Postocular  and  tympanic  spince  both  present;   interorbital 

space  concave.     (Sebastomus 
Gill.) 
h  Cranial  ridges  broken  and  armed  with  accessory  spines  (in 

the  adult,  nearly  smooth  in 
young);  second  anal  spine 
scarcely  longer  than  third; 
color  red,  nearly  plain.. m^er. 
II.  Cranial  ridges  smooth ;  second  anal  spine  much  longer  than 

third ;  color  rosy,  with  three  or 
four  round  blotches  of  pink  on 
sides  of  back. 
m.  Dorsal  spines  low,  the  highest  less  than  half  the  length 

of  head. 
«.  Body  everywhere  with  small  round  pale  spots, 

c(m»UiUatu$. 
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lift.  Body  ^vitbout  stellate  spots. 
0.  Pale  blotcbos  on  sides  surronnded  by  purple  sbades; 

bead  witb  purplisb  above ;  man- 
dible naked rosaccus, 

00,  Pale  blotcbes  on  sides  surrounded  by  green  shades ; 

no  purple;  cranial  ridges  very 
sharp ;  mandible  partly  scaly. 

rkododiloris, 
mm.  Dorsal  spines  very  high,  the  highest  half  the  length  of 

head;   body  above  with  many 
small  round  green  spots. 

chloroatictua, 
Isk,  Postocular  spine  wanting. 

p.  Mandible  scaly^  its  tip  much  projecting;  perito- 
neum dusky ;  interorbital  space 
concave ;    body    comparatively 

elongate elongatua, 

jpip.  Mandible  naked ;  peritoneum  white ;  body  deep, 
g.  Scales  on  head  mostly  cycloid;  lower  jaw  pro- 
jecting; second  anal  spine  much 
;         stronger  than  third ;  color  pink- 
ish white,  banded    with  deep 

crimson ruhrivinotus. 

qq.  Scales  on  head  ctenoid;  lower  jaw  usually  in- 
cluded;  second  anal  spine  lit- 
tle enlarged.    (Sebastichthys 
Gill.) 
r.  Coronal  spines  present;  cranial  ridges  moderate; 

color  brownish,  mottled. 

auticulatM. 
rr.  Coronal  spines  none. 
8,  Cranial  ridges  with  entire  edges. 
t.  Nuchal  ridges  none. 
u.  Gill-rakers  extremely  short,  most  of  them 
as  wide  as  high;  general  color 

d  usky-greeuish rastreUiger, 

uu.  Gill-rakers  higher  than  wide. 
V.  Highest  dorsal  spine  notably  more  than 
half  length  of  bead. 
10.  Head  and  upper  part«  not  speckled 
with  orange ;  membrane  of  spi- 
nous dorsal  not  very  deeply  in- 
cised. 
X.  Color   dark    brown,    varied   with 

light  brown caurinue, 

XX,  Color  reddish,   varied  with   yel- 
lowish ;  dorsal  spines  higher. 

vexUlaris, 
WW,  Head  and  upper  parts  everywhere 
speckled  with  orange;  front  of 
back  yellowish ;  soft  fins  black; 
dorsal  spines  extremely  high, 
their  membranes  deeply  incised. 

widliger. 
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w.  Highest  donal  spine  little  if  any  more 

than  half  the  length  of  kead. 

y.  Pale  blotches  on  sides  ncrl  lonn- 

ing  a  continuous  lateral  band; 

occipital  ridges  moderate. 

z.  Pale  markings  flesh-color;  dark 

markings  oliv aceons . .  canuUm$. 

zz.  Pale  markings  yellow  7  dark 

markings  blackish,  .chry^cmelat, 

yy.  Pale  blotches  on  sides,  forming 

a  continnoos  lateral  band;  body 

and  fins  profusely  speckled  with 

pale;    dark    markings    black; 

pale  markings  yellow;  oceipital 

ridges  very  strong ....  iied«f«9iM. 

iU  Nuchal  spines  present,  usually  distinct  from 

occipital;   cranial  ridges  very 

short    and    high;    olivaceous, 

banded  with  black;   head  red 

below Miricfps. 

M.  Cranial  ridges  with  the  surface  broken,  spi- 
nous; frontal  ridges  elevated; 
color  bright  red,  with  black 
bands nigrodncUM. 

a.  Species  with  very  small  scales  (lat.  1.  90-100);  the  cranial  ridges  little  developed* 
the  mouth  very  large,  the  lower  jaw  much  projecting.    {SclxutodeH,) 

JOO§*  S*  panclspinis  (Ayres)  Gill. — Boccaccio;  Merou;  Jack, 

Pale  dull  orange  red,  dark  brown  above,  the  sides  somewhat  vaguely 
spotted;  young  olivaceous;  fllns  nearly  plain,  lower  reddish,  upper 
dusky;  tip  of  lower  jaw  dark.  Body  elongate,  compressed,  profile 
straight  from  the  protruding  tip  of  the  lower  jaw  to  the  front  of  the  dor- 
sal. Head  large,  long,  and  narrow,  pointed.  Mouth  much  larger  than 
in  any  other  species,  oblique,  the  broad  maxillary  reaching  to  beyond  the 
eye;  its  length  If  in  head;  lower  jaw  very  strong,  with  a  projecting 
knob  at  tip,  which  protrudes  farther  than  in  any  other  species.  Pre- 
maxillary  on  the  level  of  lower  edge  of  pupil.  Cranial  ridges  little  de- 
veloped, the  preocular  and  occipital  traceable  and  sometimes  ending  in 
small  spines.  Interocular  space  broad,  with  two  low  ridges;  top  of 
head  scaled  to  tip  of  snout;  maxillary  and  preorbital  scaly;  preorbital 
with  narrow  neck  and  three  small  spines;  suborbital  stay  moderate; 
preopercular  spines  sharp  and  diverging,  the  third  largest,  the  lower 
often  divided;  opercular  spines  moderate.  Gill-rakers  slender,  com- 
pressed, not  very  long.  Eye  large,  4-6  in  head,  slightly  more  than  in- 
terorbital  width.  Scales  very  small  and  rough,  irregular;  accessory 
scales  few.     Dorsal  spines  low,  rather  slender,  the  fin  deeply  emar- 
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giuate;  longest  spine  f  length  of  head,  scarcely  higher  than  the  soft 
rays;  caudal  emarginate;  anal  low,  its  spines  small,  short,  graduated, 
the  second  shorter  than  eye;  pectorals  narrow,  rather  long,  not  nearly 
reaching  vent,  the  base  f  diameter  of  eye;  ventrals  shorter,  not  reach- 
ing tips  of  pectorals.  Peritoneum  white.  Head  2§;  depth  3|{;  pec- 
torals 5.  D.  XIII-13;  A.  Ill,  9;  Lat.  1.  with  65-80  tubes;  about  100 
scales  in  a  longitudinal  series.  L.  30  inches.  Coast  of  California; 
abundant  in  rather  deep  water. 

(Sehastes  pauciiipinia  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  6,  1854:  SehMte^  paudnpinis 
Grd.  U.  8.  Pac.  R.  R.  Surv.  Fish.  83;  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 165;  Ayres, 
Proc.  Cal.  Acad.  Nat.  Sci.  1832,  215:  Sabastes  puacispinU  Giiutlier,  ii,  98.) 

aa.  Species  with  scales  small  (lat.  1.  60  to  70);  crauial  ridges  little  developed ;  skull 
thick ;  lower  jaw  strongly  projecting;  anal  rays  III,  7  to  III,  9;  jaws  scaly; 
gill-rakers  very  long  and  slender.   (Sebastaeomua*  Gill.) 

I009*  S*  llavldas  AyTes.—Fdlow-fail  liock-Jiak. 

Olive  green,  rather  pale,  plain  or  finely  spotted  with  yellowish;  fins 
olive,  caudal  strongly  tinged  with  yellow;  young  mottled.  Body  ob- 
long, compressed,  the  back  not  much  elevated.  Head  rather  long, 
I>ointed,  Mouth  large,  oblique,  the  maxillary  extending  to  nearly 
opposite  posterior  margin  of  eye,  2  in  head;  premaxillaries  in  front  on 
the  level  of  lower  margin  of  pupil.  Lower  jaw  strongly  projecting,  its 
symphyseal  knob  very  prominent,  but  less  so  than  in  8.  pauciftpinis. 
Preorbital  narrow,  without  spines.  Top  of  head  evenly  scaled,  the 
nasal  spines  only  present  and  very  small.  Cranial  ridges  obsolete, 
^vithout  spines;  only  the  occipital  ridges  visible  under  the  scales.  In- 
terorbital  space  evenly  convex.  Preoperciilar  spines  rather  strong,  all 
of  them  directed  strongly  backwards;  opercular  spines  moderate;  su- 
prascapular spines  small,  the  upper  obsolete.  Scales  medium ;  acces- 
sory scales  variable.  Dorsal  spines  low,  slender,  the  longest  3  in  head; 
the  soft  rays  rather  high,  the  fin  very  deeply  emarginate,  the  mem- 
brane joining  the  thirteenth  spine  at  about  one-fourth  its  height;  cau- 
dal fin  notched ;  anal  spines  low,  regularly  graduated,  the  third  spine 
less  than  half  the  height  of  the  soft  rays,  the  second  as  Icmg  as  eye;  pec- 
toral fins  shortish,  rather  broad,  reaching  tip  of  ventrals,  but  not  quite 
to  vent.  Peritoneum  white.  Head  3;  depth  3;  pectoral  4.  D.  XIII- 
15;  A.  Ill,  9;  Lat.  1.  about  60.  L.  24  inches.  Coast  of  California, 
abundant;  an  important  food-fish. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1802,  209,  f.  64.) 


*  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1864, 147 :  typo  Scbasiea  mclanopn  Grd.    {6FfJadro?, 
Sebastes;  (^a>//nr,  body.) 

Bull.  Nat.  Mus.  No.  IG 42 
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1010.  S.  melanops  (Grd.)  Ayres. 

Olive  brown,  dark  above,  the  sides  paler;  upper  part  of  sides  thickly 
marked  with  small  slaty -black  blotches;  head  blackish  above;  a  dark 
streak  on  maxillary  and  one  from  eye  across  cheeks;  fins  dusky,  the 
dorsal  paler  at  base,  with  many  round  dark  olive- brown  spots;  a  black 
opercular  spot;  lower  rays  of  pectorals  often  tinged  with  orange.  Body 
comparatively  elongate,  highest  at  shoulders.  Head  long,  in  form 
intermediate  between  mystinus  and  flavidus  ;  snout  rather  sharp.  Mouth 
large,  oblique,  the  maxillary  not  quite  reaching  posterior  margin  of 
orbit;  its  length  a  little  less  than  half  head;  lower  jaw  protniding,  its 
tip  on  a  line  with  the  descending  profile;  premaxillaries  on  the  level  of 
the  lower  margin  of  pupil.  Eye  large.  Cranial  ridges  almost  obscdete, 
all  scaled  over  and  without  spines  in  the  adult ;  preocular  spines  obso- 
lete, the  space  forward  of  the  eye  not  projecting;  preopercular  spines 
short,  but  sharp.  Gill-rakers  longer  than  in  mystinus^  very  slender. 
Dorsal  rather  low,  deeply  emarginate,  the  highest  spines  2J  in  head, 
a  little  lower  than  the  soft  rays;  caudal  slightly  emarginate.  Anal 
spines  small,  the  second  shorter  but  stouter  than  third,  longer  than 
eye;  pectorals  short  and  rather  broad,  not  reaching  as  far  as  tips  of 
ventrals,  which  scarcely  reaeh  vent.  Scales  moderate;  accessory  scales 
numerous;  mandible,  maxillary,  preorbital,  and  snout  closely  scaled. 
Peritoneum  white.  Head  3;  depth  2§.  D.  XIII-16;  A.  HI,  8;  Lat.  1. 
53;  scales  60-70;  pectoral  4 J.  L.  20  inches.  Monterey  to  Sitka;  most 
abundant  northward.    At  San  Francisco  much  less  common  than  S. 

mystinus. 

{Eehastes  melanops  Girard,  Proc.  Acacl.  Nat.  Sci.  Phila.  viii,  135,  1854,  and  in  U.  S. 
Pac.  R.  R.  Siirv.  Fish.  81;  Ayres,  Proc.  Cal.  Acad.  Sci.  1862,  213,  £.66:  SebattM 
meianopH  Giintlier,  ii,  9S:  Sebaatosomus  simulans  Gill,  Proc.  Acad.  Nat.  Sci.  Phtla.  1864, 
147.) 

1011.  S.  cillatns  (Tiles.)  J.  &  G. 

Blackish  green,  the  sides  rather  pale,  much  mixed  with  darker;  dark 
shades  from  eye  backward;  a  black  streak  on  maxillary;  fins  all  dusky, 
the  upper  fins  somewhat  mottled;  adult  said  to  have  the  body  and  fins 
tinged  with  red.  Body  rather  deep  and  compressed.  Mouth  smaller 
than  in  ^nelanopsj  the  maxillary  reaching  to  below  posterior  margin  of 
pupil;  lower  jaw  somewhat  projecting,  but  without  ijrominent  knob  at 
the  symphysis;  cranial  ridges  all  obsolete,  covered  by  scales;  no  pre- 
ocular spine  or  any  bulge  of  the  skull  in  that  region;  preorbital  narrow, 
without  spine;  preopercular  spines  short  and  broad;  opercular  and  su- 
prascapular spines  small;  lower  jaw  fully  scaled,  roughish.    Head  well 
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covered  with  ctenoid  scales.  Dorsal  fin  low,  not  deeply  emarf^ate,  tbe 
membrane  joining  the  thirteenth  spine  near  its  middle;  soft  dorsal  low, 
higher  than  the  spines,  the  longest  spine  as  long  as  maxillary,  a  little 
less  than  half  head;  caudal  emarginate;  anal  low,  its  second  spine 
stronger,  but  not  longer  than  the  third,  §  the  height  of  the  soft  niys, 
2.J  in  head;  pectorals  rather  short,  reaching  beyond  tips  of  ventrals  to 
vent.  Gill-rakers  numerous,  very  long  and  slender,  nearly  as  long  as 
the  eye.  Peritoneum  black.  Head  3J;  depth  3J;  pectoraJs  3g.  1). 
XIII-15;  A.  Ill,  8;  Lat.  1.  GG.  Coast  of  Alaska;  not  noticed  south  of 
Kodiak. 

{EpinepKelm  ciliafwi  Tiles.  M^m.  Ac.  Sci.  St.  Petersb.  iv,  474,  1810:  Perca  variabilis 
Pal1a8,  Zoogr.  Ros80-AKint>  iii,  241,  1811:  Seba8te8  variabilia  Cuv.  &  Val.  iv,  347:  Se- 
hastes  variabilis  Giinther,  ii,  99.) 

1019.  S.  mystinns  Jor.  <&  Gilb. —PecAe  PrCtre;  Black  Bock-fish, 

Slaty  black,  becoming  paler  below  the  lateral  line;  sides  more 
or  less  mottled;  tip  of  lower  jaw  black;  top  of  head  with  3  indistinct 
cross-bars,  extending  on  the  cheeks;  a  dark  bar  on  anterior  edge  of 
opercle;  fins  all  plain  dusky.  Body  oval-oblong,  compressed,  both  out- 
lines evenly  curved.  Head  rather  blunt,  compressed;  profile  oblique, 
almost  straight,  becoming  convex  with  age.  Moutli  smaller  than  in 
any  of  the  preceding  species,  oblique,  the  lower  jaw  protruding;  pre- 
maxillaries  on  the  level  of  lower  rim  of  orbit;  maxillaries  dilated  be- 
hind, reiiching  posterior  margin  of  pupil,  thickly  scaled  behind,  their 
length  2^  in  head.  Cranial  ridges  obsolete,  except  the  preocular,  which 
usually  ends  in  a  small  spine;  the  region  between  and  in  front  of  the 
eyes  bulging  considerably;  preopercle  with  rather  strong  spines,  the 
two  at  the  angle  longest;  opercular  spines  rather  strong.  Spinous 
dorsal  very  low,  the  longest  spines  2^  in  head,  lower  than  the  soft  rays, 
the  fin  rather  deeply  emarginate;  second  anal  spine  stronger  than 
third,  and  a  little  shorter,  3J  in  head;  pectoral  fins  long,  about  as  long 
as  head,  their  middle  rays  longest,  reaching  beyond  the  ventrals  to 
about  the  tenth  dorsal  spine;  caudal  emarginate.  Peritoneum  black. 
Head  3J;  depth  2|;  pectorals  3^.  D.  XIII-15;  A.  Ill,  9;  Lat.  1.  G6 
(50-55  tubes).  L.  14  inches.  Puget  Sound  to  San  Diego;  the  most 
abundant  species  of  the  family  about  San  Francisco;  found  in  rather 
shallow  water. 

(Sebastichthjs  my 8tin us  J ovdiin  &  GiUiert,  Proc.  U.  S.  Nat.  Mils.  laSO,  455;  1881,  56, 
70.) 

10I3.  8.  entomelas  Jor.  &  Glib. 

Dull  olive-green;  sides  with  obscure,  round,  rusty  spots;  belly,  lips, 
and  lower  parts  tinged  with  creamy;  obscure  light  and  dark  shades 
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across  cheeks;  2  or  3  very  obscure  dark  vertical  bars;  fins  all  duRky, 
somewhat  reddish  tinged;  lower  half  of  pectoral  reddish.  Body  ob- 
long-elongate, the  back  little  arched.  Candid  peduncle  slender.  Profile 
less  steep  than  in  oralis^  the  snout  blunter.  Mouth  small,  the  short 
maxillary  extending  to  below  middle  of  eye,  its  length  2J  in  head; 
lower  jaw  protruding,  its  tip  entering  the  profile ;  preorbital  very  nar- 
row, without  spine.  Eye  large,  less  than  interorbital  space,  4  in  head. 
Cranial  ridges  very  low,  mostly  covered  by  the  scales;  preocular,  su- 
pi*aocular,  tympanic,  and  occipital  spines  usually  present,  tlie  preoc- 
ular larger  than  in  any  of  the  preceding  species,  the  supraocular  and 
tympanic  sometimes  obsolete;  preopercular  spines  small,  directed  back- 
wards; opercular  spines  small;  jaws,  preorbital,  and  snout  with  small 
scales.  Gill-rakers  numerous,  long,  and  slender,  their  length  about  | 
diameter  of  eye.  Dorsal  spines  very  low  and  slender,  the  longest  about 
3  in  head,  the  fin  moderately  emarginate;  soft  dorsal  long  and  low,  not 
much  higher  than  the  spines;  caudal  lunate;  anal  low,  its  second  spine 
stronger  than  third,  but  not  so  high,  3J  in  head;  pectorals  moderate, 
reaching  beyond  ventrals,  not  to  vent.  Peritoneum  jet  black.  Head 
3J;  depth  3i;  pectoral  '^,  I).  XIiI-15;  A.  Ill,  8;  Lat.  1.  65.  L.  12 
inches.    Monterey  r>ay,  in  deep  water;  rare. 

{Si'basiichihys  eniomclna  Jonlau  «fc  Gilbert,  Proc.  U.  S.  Nat.  Mus.  18-0,  142.) 
1014*  §•  OValiS  Ayres.— riiira. 

Olivaceous,  strongly  tinged  with  creamy  red,  especially  l>elow;  mem- 
brane of  both  dorsals  covered  with  many  small,  round,  bhick  spots; 
similar  spots  usually  on  the  body;  upper  tins  greenish,  lower  yellowish, 
mostly  dark-edged;  caudal  fin  dark;  young  more  green,  with  2  or  3 
large  black  blotches  on  upper  part  of  sides,  and  without  dark  spots  on 
fins.  Body  deep,  almost  oval,  the  back  considerably  elevated,  the  profile 
steep,  the  lower  jaw  considerably  protruding.  Mouth  not  large,  the 
maxillary  reaching  to  posterior  odg^e  of  pupil,  its  length  about  2^  in 
head.  Cranial  ridges  not  much  developed,  except  the  preocular,  w^hich 
forms  a  large  triangular  protuberance,  ending  in  a  spine;  preocular, 
supraocular,  postocular,  tympanic,  and  occipital  spines  present;  pre- 
opercular spines  long  and  slender,  all  ])rojecting  backward;  opercular 
spines  strong;  i)reorbital  narrow,  with  2  bluntish  spines.  Gill-rakers 
very  long  and  slender,  the  longest  two-thirds  the  diameter  of  the  eye. 
Eye  large,  slightly  longer  than  snout.  Dorsal  fin  very  low,  the  notch 
between  the  spinous  and  soft  parts  ver>^  shallow,  the  height  of  the  two 
parts  about  equal  (2^  in  head),  the  membrane  joining  the  last  spiue  at 
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about  3  its  lieigbt;  Recond  anal  spine  longer  and  stronger  than  third, 
almost  as  high  as  the  soft  rays,  2^  in  head;  pectorals  long,  reaching 
beyond  tips  of  ventrals;  caudal  emarginate;  maxillary  and  mandible 
scaly.  Peritoneum  black.  Head  3;  depth  2f.  D.  XIII-14;  A.  Ill,  8; 
pectoral  3^;  height  of  dorsal  8;  Lat.  1.  about  70.  L.  14  inches.  Coast 
of  California,  in  deep  water;  rare. 

(Ayrcs,  Proc.  Cal.  Acad.  Sci.  1662,  212,  f.  65:  Sehastickthys  ovalia  Jordan  &  Gilbert, 
Proc.  U.  S.  Nat.  Mus.  1880, 143.) 

1015.  S.  proiiger  Jor.  <&  Gilb. 

Bright  light  red,  mottled  above  with  dusky  olive-green,  the  ground 
color  forming  distinct  blotches  under  the  third  dorsal  spine  and  under 
the  first  and  last  rays  of  the  soft  dorsal;  lateral  line  running  in  the 
middle  of  a  very  distinct  continuous  red  stripe,  precisely  as  in  S.  elon- 
gattts)  head  above  with  puri)li8h  cross-shades;  opercle  with  a  dusky 
blotch;  two  olive  shades  rjidiating  from  the  eye;  lips  and  tip  of  lower 
jaw  blackish;  iris  red;  caudal  fin  bright  red,  speckled  with  dark  olive; 
spinous  dorsal  bright  red,  the  posterior  part  of  each  membrane  black- 
ish; soft  dorsal  olive  and  red;  lower  fins  bright  light  red,  with  shades 
of  olive  yellow.  Body  elongate,  somewhat  compressed,  a  little  less 
slender  than  in  S.  elwigatuSy  which  this  species  much  resembles  in  color 
and  form.  Head  rather  small.  Mouth  small,  much  as  in  8.  oralis,  the 
short,  broad  maxillary  extending  to  beyond  the  middle  of  the  eye,  the 
premaxillary  on  the  level  of  lower  margin  of  pupil;  maxillary  2 J  in 
head;  lower  jaw  strongly  projecting,  with  a  conspicuous  symphyseal 
knob.  Eye  very  large,  longer  than  snout;  preorbital  narrow.  Cranial 
ridges  very  low  and  weak;  preorular,  supraocular,  tympanic,  and  occi- 
liital  present;  most  of  the  ridges  partly  covered  by  scales;  tympanic 
spine  minute;  occipital  ridge  not  conspicuous,  the  spine  depressed. 
Preopercular  spines  sharp,  the  second  longest,  the  points  of  all  directed 
backward;  opercular  spines  moderate.  Interorbital  space  broad,  nearlj- 
as  broad  as  the  eye,  somewhat  regularly  convex,  the  middle  being  ele- 
vated. Gill-rakers  very  long,  slender,  and  numerous,  the  longest  longer 
than  the  supraocular  ridge,  and  about  half  the  diameter  of  the  eye. 
Scales  rather  small.  Dorsal  fin  very  low,  as  in  8.  ovaliSy  not  deeply 
emarginate,  the  highest  spine  little  more  than  one-third  length  of  head; 
soft  dorsal  low,  half  as  high  as  long,  the  highest  ray  about  equal  to 
the  longest  spine;  caudal  fin  moderately  forked;  anal  fin  low,  its  length 
nearly  equal  to  the  height  of  its  longest  ray;  second  si)ine  much  longer 
and  stronger  than  the  third,  scarcely  shorter  than  the  longest  ray,  2J 
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in  Lead;  pectorals  ratber  long  and  narrow,  the  tips  reaching  beyond 
the  tips  of  the  ventrals  to  the  vent.  Peritoneum  black.  Head  3;  depth 
3 J.  D.  XIII-13;  A.  Ill,  7;  pectoral  3i  in  length;  Lat.  1.  75.  L.  10 
inches.    Coast  of  California,  in  deep  water;  not  rare. 

(Scbcuiichthys  proriger  J ordsLU  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  327.) 

aaa.  Species  with  tbe  scales  moderate,  the  cranial  ridges  low,  the  skull  thick,  the 
interorbital  space  broud  and  convex,  the  lower  jaw  scaly,  its  tip  not  strongly 
projecting;  gill-rakers  slender;  pectorals  narrow ;  peritoneum  white. 

1016*  S*  atrovirens  Jor.  &  Gilb. — Gatrupa. 

Olive-green,  marbled  with  darker;  sometimes  brownish;  belly  pale 
yellowish  green;  fins  olivaceous,  no  red  anywhere.  Body  oblong,  not 
tapering  rapidly  backward.  Head  moderate,  rather  pointed.  Mouth 
moderate,  the  lower  jaw  somewhat  projecting,  the  maxillary  extending 
to  beyond  posterior  border  of  the  pupil;  its  length  2  in  head;  pre- 
maxillary  below  pupil.  Eye  large,  3J  in  head  Cranial  ridges  low,  not 
ending  in  prominent  spines ;  the  following  pairs  are  present:  preocular, 
supraocular,  and  occipital,  and  sometimes  a  minute  tympanic;  nasal 
spines  prominent;  preorbital  very  narrow,  with  two  stout  spines;  pre- 
opercular  spines  short,  rather  shar]),  the  second  longer  and  slenderer 
than  the' others;  opercular  and  suprascapular  spines  sharp;  interor- 
bital space  broad  and  slightly  convex,  widened  backward,  a  little  de- 
jjressed  on  each  side  next  the  supraocular  spine,  its  width  less  than 
that  of  the  eye  and  more  than  the  leugtli  of  the  occipital  spine.  Gill- 
rakers  slender,  not  very  long,  the  longest  J  the  diameter  of  the  eye. 
Preorbital  scaly;  maxillary  partly  scaly;  mandible  with  some  smooth 
scales;  scales  large,  regularly  arranged.  Dorsal  fin  rather  deeply  emar- 
ginate,  the  spines  moderate,  the  fifth  half  length  of  head  and  lower 
than  the  soft  rays;  caudal  truncate;  anal  fin  short  and  high,  its  spines 
slender,  the  second  shorter  than  third,  and  not  much  stronger,  about 
2 J  in  head;  longest  soft  rays  IJ  in  head;  pectorals  long  and  narrow, 
reaching  past  vent  nearly  to  beginning  of  anal,  their  length  seven- 
eighths  that  of  head,  their  base  narrow.  Ventrals  long,  reaching  just 
l>ast  the  vent.  Head  3;  depth  2J.  D.  XIII-U;  A.  Ill,  6;  Lat.  I.  52. 
L.  15  inches.  Coast  of  California;  generally  abundant,  especially  south- 
ward. 

(Sebaatichthys  atrovirens  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  289.) 
1017.  S.  pinnigrer  (Gill)  J.  &  G.—Fliaum;  Orange  liocl-Jish. 

.  Ground  color  light  olive-gray,  profusely  blotched  with  bright  clear 
orange  red  or  with  light  orange-yellow,  the  red  shades  predominating 
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above,  the  pale  below;  belly  nearly  white;  top  of  head  with  crosa- 
blotches  and  marblings  of  orange,  alternating  with  pale;  sides  of  the 
head  flesh-colored,  with  three  bright  orange  bauds  radiating  from  the 
eye;  maxillary  with  orange  touches;  lips  pale,  tinged  with  blackish; 
inside  of  mouth  pale;  dorsal  fin  with  the  membrane  bright  orange,  a 
large  black  blotch  occupying  the  membranes  between  the  seventh  and 
tenth  dorsal  spines;  this  spot  is  usually  distinct,  but  in  old  examples 
it  is  sometimes  obsolete;  pectorals  light  red,  mottled  with  yellowish; 
other  fins  all  bright  orange,  without  dusky  tips,  slightly  mottled  with 
paler  at  base;  lateral  line  running  in  a  distinct  continuous  light-gray 
streak,  which  is  not  crossed  by  the  red  markings;  old  specimens  some- 
times with  large  inky  blotches  on  difiereut  parts  of  the  body.  Body 
rather  robust,  elevated,  and  compressed.  Mouth  large,  oblique,  the 
maxillary  reaching  to  below  the  posterior  margin  of  the  large  eye,  its 
length  half  the  head;  mandible  somewhat  projecting,  Avith  a  knob  at 
the  tip;  the  middle  teeth  on  a  raised  base  which  fits  into  the  emar- 
*  gination  of  the  upper  jaw;  interorbital  space  very  broad,  concave  on 
either  side  of  the  convex  center,  as  wide  as  the  eye,  which  is  4  in  head; 
cranial  ridges  low,  but  stronger  than  in  preceding  species;  preocular, 
supraocular,  postocular,  tympanic,  and  occipital  present;  the  space  be- 
tween the  two  occipitals  concave;  the  ridges  small  but  sharp;  both 
jaws,  preorbita],  maxillary,  mandible,  and  snout  scaly,  the  scales  on 
the  lower  jaw  smooth;  preorbital  rather  narrow,  with  two  spines;  pre- 
opercular  spines  long  and  sharp.  Dorsal  fin  deeply  emarginate,  the 
spines  rather  high,  nearly  as  high  as  the  soft  rays,  the  longest  2J  in 
head;  caudal  fin  lunate;  pectoral  fin  long,  reaching  to  the  tips  of  the 
long  ventrals,  past  the  vent;  base  of  pectoral  narrow,  about  as  broad 
as  eye;  second  anal  Bpine  strong,  nearly  as  long  as  third,  3  in  head. 
Gill-rakers  very  long  and  slender,  nearly  §  diameter  of  eye;  accessory 
scales  numerous,  especially  on  head.  Peritoneum  pale.  Head  2§; 
depth  22-;  pectoral  3^.  D.  XIII-14;  A.  HI,  7;  Lat.  1. 48.  L.  25  inches. 
Pacific  coast,  from  Monterey  northward;  one  of  the  most  important 
species. 

(Stbastodea  roaaceus  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  216,  1862,  f.  62;  not  Sebastea 
rosaceus  Grd. :  Schaatosomus  ptnniger  Gill,  Proc.  Aca<l.  Nat.  Sci.  Philip.  1864,  147:  SebaS" 
iich1hyaj)innifjtrJor,  &  Gilb.  Proc.  U.  S.  Nat.  Mu«.  1880,  72.) 

1018*  S.  miniatus  Jor.  &  Gilb. — Raaciera;  Raaher, 

Color  above  deep  vermillion,  mottled  with  flesh-color  on  the  sides,  the 
belly  light  red;  back  and  sides  everywhere  with  clusters  of  black  dots, 
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SO  that  the  whole  body  has  a  dusky  shade;  top  of  head  and  back  wich 
vaguely  detiued  cross-blotches  made  of  dark  poiuts;  three  obscure 
orauge  stripes  radiating  from  the  eye;  maxillary  with  a  red  streak;  lips 
red,  mottled  with  blackish;  under  side  of  heiul  light  red,  mottled  with 
darker;  inside  of  mouth  red;  fins  all  bright  vermillion;  spinous  dorsal 
spotted  with  olive-gray  below,  the  membrane  posteriorly  edged  with 
blackish;  soft  dorsal  spotted  below  with  blackish,  a  vertical  dark  olive 
streak  on  each  membrane;  other  fins  tipped  with  blackish,  the  mem- 
branes more  or  less  dotted ;  no  black  blotch  on  the  spinous  dorsal.  Body 
oblong,  the  form  much  as  in  8.  pinniger.  Head  moderate,  somewhat 
pointed.  Mouth  rather  large,  the  maxillary  reaching  past  pupil,  its 
length  2  in  head;  premaxillary  on  leA'cl  of  lower  edge  of  pupil;  lower 
jaw  projecting  somewhat  beyond  upper,  with  a  moderate  syrophyseal 
knob;  middle  of  lower  jaw  elevated,  fitting  into  an  emargination  of  the 
upper.  Head  more  completely  scaly  than  in  related  species,  the  scales 
also  rougher,  the  scales  on  the  preorbital  and  head  generally,  being  fully 
ctenoid;  mandible  scaled  even  to  the  symphyseal  knob,  its  scales  always 
roughly  ctenoid;  interopercle  fully  sealed;  most  of  the  branchiostegals 
with  series  of  scales;  maxillary-,  preorbital,  and  tip  of  snout  fully 
scaled;  preorbital  with  a  narrow  neck;  cranial  ridges  low  and  small; 
preocular,  supraocular,  postocular,  tympanic,  and  occipital  s])ines  pres- 
ent; iiiterorbital  space  very  broad,  with  a  slight  depression  on  each 
side  of  a  median  ridge;  preopercular  spines  rather  long  jmd  sharp,  the 
second  the  longest,  the  spines  radiating.  Gill-rakers,  as  in  pinniger, 
very  long  and  slender,  the  longest  about  §  the  diameter  of  the  eye. 
Dorsal  fin  low,  rather  deeply  emarginatc,  about  as  in  S.  pinniger,  but 
rather  higher,  the  soft  rays  higher  than  the  spines;  caudal  fin  slightly 
emarginate;  anal  fin  rather  high,  the  second  spine  about  as  long  as 
the  third  and  stouter,  little  more  than  half  the  height  of  the  soft  raj  s, 
about  3  in  head;  pectoral  fin  mo<lerate,  the  tip  reaching  about  to  the 
vent,  the  base  rather  narrow ;  ventrals  Aery  long,  usually  reaching  past 
the  vent,  almost  to  the  beginning  of  the  anal.  Head  2|;  depth  3;  pec- 
torals 3^.  Dorsal  rays  XIII-14;  A.  Ill,  7;  Lat.  1.  47.  L.  20  inches. 
San  Francisco  to  San  Diego;  not  rare. 

{Selastichthys  miniatus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mue.  1880,  70.) 

aaaa.  Species  with  the  scales  of  moderate  size;  the  cranial  ridges  high;  tynipaDic 
and  postocuhir  spines  both  present;  lower  jaw  little  projecting;  anal  rays 
III,  7;  scales  on  bead  ctenoid;  gill-rakers  short ;  second  anal  spine  usnally 
elongate.     (Sebastomus*  Gill.) 

*Gill,  Proc.  U.  S.  Nat.  Mus.  1864,  147:  ^ype  Sehanies  roiat-eus  Grd. 
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1019.  S.  ruber  (Ayres)  J.  &  G.—Red  Bock-fish;  Tnmhor, 

Color  clear  deep  vermilion  red,  paler  below;  a  uarrow  undulating 
whitish  streak  along  the  sides,  from  the  eye  to  above  the  base  of  the 
anal,  and  another  along  the  lateral  line;  these  indistinct  in  the  adult; 
faint  dusky  shades  radiating  from  eye;  fins  red,  the  soft  flns  always 
largely  blackish  at  tip,  especially  in  the  young;  young  more  distinctly 
marked  than  the  adults,  which  are  nearly  plain  brick-red.  Body  oblong, 
rather  deep,  not  much  compressed.  Head  large,  blunt.  Mouth  large,  the 
maxillary  reaching  nearly  to  posterior  edge  of  eye,  its  length  half  that 
of  head;  premaxillary  on  level  of  lower  edge  of  pupil;  lower  jaw  a  little 
projecting,  the  syraphyseal  knob  slight.  Cranial  ridges  rather  high  and 
shaqi,  smooth  in  the  young,  becoming  verj^  rough  and  broken  in  the 
adult;  i)reocular,  supraocular,  postocular,  tympanic,  and  occipital  pres- 
ent; preocular  spines  triangular;  supraocular  short,  becoming  with  age 
divided  into  a  series  of  irregular  spines  and  tubercles;  occipital  ridges 
diverging,  likewise  divided  in  adults;  interorbital  space  broad,  fattish, 
coarsely  scaled,  with  2  slight  ridges  anteriorly.  Eye  moderate,  4J  in 
head;  preorbital  wide;  preopercular  spines  broad,  usually  divided,  the 
third  multitid.  Scales  on  head  rough;  jaws  naked;  suborbital  stay 
weak.  Gill-rakers  short,  clavate,  the  longest  J  eye.  Scales  on  body 
rough;  accessory  scales  numerous;  pectoral  short,  broad,  its  length  4 
in  l>ody;  dorsal  spines  stout,  rather  low,  the  fin  not  deeply  notched, 
the  longest  spine  about  as  high  as  the  soft  rays,  2 J  iu  head;  caudal 
truncate;  soft  fins  scaly;  second  anal  spine  little  stronger  or  longer  than 
the  third,  g  height  of  soft  rays,  2%  in  head.  Peritoneum  white.  Head 
3;  depth  2%.  I).  XIII-U;  A.  Ill,  7;  Lat.  1.  about  50.  L.  30  inches. 
Pacific  coast,  from  Santa  Barbara  northward,  abundant;  reaches  a 
larger  size  than  any  of  the  others,  except  possibly  8.  paucispinis. 

(Sehasiea  ruber  Ay raSy  Proc.  Cal.  Acad.  Sci.  i,  7,  1854,  anil  iri62,  215.) 

1020.  S.  constellatus  Jor.  &  Gilb. 

Orange-red;  back  olive  shaded;  belly  yellowish;  cheeks  with  red 
and  yellowish  shades;  head  and  body  everywhere  closely  covered  with 
^mall  roundish  pale  spots;  spots  above  light  rose  color;  below  larger 
and  nearly  white;  4  or  5  roundish  rose-colored  blotches  on  the  back, 
besides  some  mottlings  of  a  similar  shade;  the  first  spot,  often  obscure, 
under  the  fourth  dorsal  spine;  the  next  near  the  lateral  line  under  the 
eighth  dorsal  spine;  the  third  close  to  the  junction  of  the  two  parts  of 
the  dorsal;  the  fourth  under  the  end  of  the  soft  dorsal;  a  fifth  some- 
times near  the  base  of  eighth  dorsal  spine;  opercular  flap  with  a  rosy 
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spot;  fins  light  reddish;  dorsal  speckled  at  base  with  light  and  dark. 
IJocly  robcist,  heavy  forwards,  tapering  into  a  slender  candal  peduncle. 
Head  rather  pointed  in  profile.  Mouth  large,  oblique,  the  lower  jaw 
slightly  projecting  bej^ond  the  emarginated  tip  of  the  upper  jaw;  a 
small  knob  at  the  symphysis;  maxillary  very  broad,  extending  be- 
yond pupil,  its  middle  part  with  many  small  scales,  its  length  2  in 
head;  premaxillary  in  front  just  below  the  level  of  the  eye;  mandible 
almost  entirely  covered  with  small  rough  scales;  muzzle  and  precrbital 
scaled  to  the  tip  of  the  snout;  head  densely  covered  with  small  scales. 
Cranial,  ridges  rather  high  and  nanow;  preocular,  supraocular,  x>ost- 
ocular,  tympanic,  and  occipital  present;  interorbital  area  concave, 
with  2  prominent  ridges  covered  by  scales;  supraocular  ridge  rather 
short;  occipital  ridge  long,  curved,  ending  in  a  sharp  spine;  preopercle 
with  its  becond  spine  long  and  sharp;  preorbital  wide,  its  edge  lobed« 
Eye  large,  4  in  head.  Gill-rakers  shoi-t,  clavate,  the  longest  of  them 
about  one-fifth  the  diameter  of  the  eye.  Scales  strongly  ctenoid,  the 
accessory  scales  largely  developed.  Dorsal  spines  rather  strong  and 
low,  the  fourth  more  than  one-third  the  length  of  the  head;  the  fin 
rather  deeply  emaiginate;  soft  dorsal  rather  low,  about  as  high  as  the 
second  anal  spine,  2|  in  head,  robust,  curved  considerably  longer  than 
the  third  or  the  soft  rays;  caudal  slightly  eniarginate;  pectorals  rather 
narrow,  reaching  beyond  ventrals,  about  to  vent,  their  length  two- 
thirds  that  of  the  head.  Peritoneum  white.  Head  2J;  depth  2^.  D. 
XIIl-13;  A.  Ill,  6;  Lat.  1.  53.  L.  15  inches.  Coast  of  California,  from 
San  Francisco  southward,  abundant  in  deep  water;  a  brilliantly-colored 
fish. 

(Scbaatichihya  oonatellaius  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  295.) 
1031.  S«  rosaceus  (Grd.)  J.  &  G,— Corsair. 

Bright  orange  red,  the  young  strongly  tinged  or  mottled  with  golden 
yellow;  back  with  4  pale  spots,  arranged  precisely  as  in  8.  constellatt^y 
rJiodochloris,  and  chlorostictus ;  these  always  very  distinct,  of  a  rose- 
pink  color,  or  sometimes  almost  white;  the  darker  border  around  them 
is  of  a  deep  purple  or  blood  color,  never  greenish ;  fins  rosy,  mottled 
with  orange;  head  with  radiating  stripes  of  orange  and  rosy;  nai)e  with 
alternating  bars  of  yellowish  and  deep  red,  the  colors  blending;  no  de- 
cided green,  and  no  smi;\l  pink  spots  anywhere.  Body  oblong,  liitle 
elevate vl.  Head  rather  pointed.  Mouth  moderate,  the  jaws  about 
equal,  the  lower  with  a  small  knob;  maxillary  not  reaching  posterior 
border  of  eye;  its  length  2  in  head;  premaxillaiies  below  the  orbit. 
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Eye  very  lar^e,  3^  in  head.  Maxijlary  and  preorbital  partly  scaled; 
mandible  and  snout  naked.  Cranial  ridges  mucli  as  in  S.  constellatus, 
but  more  depressed;  preocular,  supraocular,  postocular,  tympanic,  and 
occipital  present;  length  of  supraocular  spine  about  equal  to  inter- 
orbital  width;  preopercular  spines  short.  Gill-rakers  moderate,  longer 
than  in  S.  conatellaivs^  not  clavate.  Scales  moderate,  the  accessory  ones 
nuniei\>us.  Dorsal  spines  rather  low  and  strong,  the  fourth  two  fifths 
the  length  of  the  head,  about  as  high  as  the  soft  rays,  the  fin  rather 
deeply  emarginate;  caudal  slightly  notched;  anal  rather  low,  with  the 
second  spine  curved,  2J  in  head,  much  longer  and  stronger  than  third, 
shorter  than  the  soft  rays;  pectoral  fins  moderate,  reaching  beyond  tips 
of  ventrals,  past  the  vent,  3J  in  body.  Peritoneum  blackish.  Head 
2§;  depths.  D.  XIII-13;  A.  Ill,  6;  Lat.  1.  48.  L.  12  inches.  Coast 
of  California,  in  rather  deep  water;  the  most  abundant  of  the  red  spe- 
cies, and  one  of  the  smallest. 

{SeboBtes  rosaceua  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  viii,  146,  1854,  and  in  U.  S.  Pac. 
R.  R.  Surv.  Fish.  7H,  pi.  21  (poor  figure,  from  a  sjieciinen  in  bad  condition):  Sebastes 
hvlromaculatus  AyreS)  Proc.  Cal.  Acad.  Sci.  ii,  26,  f.  8,  1839 :  Sebaetes  rosaceua  GUnther, 
ii,  9i.) 

1033  S.  rliodocMoiis  Jor.  <&  GWh.— Fly- fish. 

Bright  clear  rose-red,  without  trace  of  purplish ;  region  above  lateral 
line  with  much  deep  green  in  the  form  of  reticulating  streaks;  below 
the  lateral  line  the  green  gives  place  to  bright  golden  yellow  similarly 
mixed  with  red;  top  of  head  with  cross-bands  of  green  and  red ;  green 
streaks  radiating  from  the  eye;  four  bright  pale  pink  spots  on  the  sides 
of  the  back,  arranged  precisely  as  in  rosaceu^^  constellatusj  and  chloros- 
iictu^j  the  color  brighter  than  in  these,  surrounded  by  rings  of  green, 
without  any  trace  of  purplish  shading;  a  pink  opercular  spot;  a  pale 
area  behind  eye;  fins  all  with  the  rays  red,  the  membranes  oHax  or 
golden.  Body  oblong,  more  elongate  than  in  related  species;  maxil- 
lary 2^  in  head,  reaching  beyond  pupil;  jaws  about  equal;  preorbital 
narrow.  Eyes  very  large,  3^  in  head.  Cranial  ridges  higher  and 
sharper  than  in  any  other  of  the  red  species;  preocular,  supraocular, 
postocular,  tympanic,  and  occipital  species  present;  iuterocular  space 
very  narrow,  its  width  less  than  length  of  supraocular  spine;  two  sharp 
ridges  extending  lengthwise  of  it ;  preopercular  spines  lon^.  Gill-rakers 
as  in  rosaceus;  mandible  finely  scaled  near  the  base.  Dorsal  tin  moder- 
ately emarginate,  lower  than  in  rosaceusy  the  longest  spine  nearly  3  in 
head;  soft  dorsal  as  high  as  spines;  caudal  slightly  notched;  second 
anal  spine  longer  than  in  any  other  species,  longer  than  maxillary, 
higher  than  the  soft  rays,  half  length  of  head ;  pectoral  reaching  past 
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ventrals,  nearly  to  anal,  3f  in  body.  Peritoneum  dusky.  Head  2J; 
depth  3.  I).  XIII-14;  A.  Ill,  6;  Lat.  1.  58,  the  accessory  scales  very 
numerous.  L.  12  inches.  Off  Monterey  and  San  Francisco,  in  deep 
water;  rather  rare. 

{Sebaslichthys  rhodochloris  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas,  1880, 144.) 
1023.  S.  Chlorostictus  Jor.  &  Gilh.—Pesca  Vermiglia, 

Olivaceous  above,  sides  pinkish  and  golden ;  four  roundish  spots  of 
pink  placed  as  in  8.  comtellatus  and  8.  rosaceusj  but  less  distinct;  a 
pink  blotch  on  opercular  flap ;  the  upper  parts  of  the  boily,  from  just 
below  the  lateral  line,  closely  covered  with  small  round  spots  of  a  clear 
olive-green;  these  spots  most  distinct  on  the  back  and  the  top  of  the 
head ;  on  the  sides  of  the  body,  just  above  and  below  the  lateral  line, 
these  spots  form  two  continuous  series,  following  the  course  of  the  lat- 
eral line;  .eyes  above  with  green  spots;  fins  nearly  plain  red;  base  of 
dorsal  spotted  with  olive.  Body  oblong.  Head  moderate,  the  profile 
rather  steep,  with  a  nearly  CA'en  slope  Mouth  large,  oblique,  the  max- 
illary reaching  to  behind  the  pupil,  its  length  about  2^  in  head;  the 
premaxillary  in  front  below  the  level  of  the  large  eye,  which  is  3.}  in 
head.  Jaws  equal  in  the  closed  mouth,  the  tip  of  the  lower  fitting 
into  the  emarginate  upper  jaw;  a  rather  conspicuous  symphyseal 
knob.  Preorbital  sinuate.  Cranial  ridges  sharp  and  high,  ending  in 
sharp  spines,  about  as  in  constellatus ;  preocular,  supraocular,  postocu- 
lar,  tympanic,  and  occipital  present.  Inteorbital  space  concave,  with 
two  rather  prominent  ridges.  Preopercular  spines  rather  sharp,  the 
second  longest;  opercular  spines  sharp.  Gill-rakers  long  and  rather 
strong,  not  clavate,  the  longest  about  two-fifths  the  diameter  of  the 
eye,  longer  than  in  related  species.  Scales  on  head  fewer  than  in  8. 
conMellatus;  the  snout  wholly  naked;  maxillary  partly  scaled;  man- 
dible naked.  Dorsal  spines  very  high,  nearly  as  high  as  in  vexUluris; 
the  fourth  highest,  nearly  half  head,  higher  than  the  soft  rays,  which 
are  also  considerably  elevated.  Dorsal  fin  rather  deeply  emarginate; 
caudal  fin  emarginate;  anal  fin  not  ver^'  high,  its  second  spine  much 
higher  and  stronger  than  the  third,  about  as  high  as  the  soft  rays,  2| 
in  head;  pectorals  3^  in  length,  with  moderate  base,  reaching  beyond 
tips  of  ventrals,  about  to  vent.  Head  2^;  depth  2f.  D.  XIII-13;  A. 
Ill,  6;  Lat.  1.  50.  L.  15  inches.  Off  Monterey  and  San  Francisco; 
abundant  in  deep  water. 

aaaaa.  Species  with  the  lower  jaw  proji'cting  and  scaly;  the  ]>o8tocular  spine  want- 
ing; the  body  elongate;  the  peritoneum  dusky;  otherwitie  as  in  the  preceding 
group. 
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1034.  S.  elongatus  (Ayres)  J.  &  G.^Reina. 

Color  light  red;  sides  above  with  irreguhir  horizontal  interrupted 
olive-green  bands,  which  are  more  or  less  broken  into  blotches,  two  of 
these  bands  below  the  lateral  line,  becoming  confluent  behind;  a  dis- 
tinct pale  band  following  the  course  of  the  lateral  line;  upper  fins 
blotched  with  olive,  lower  pale  red;  head  olive  and  blotched  above, 
pale  red  below;  chin  black.  Body  more  elongate  than  in  any  of  the 
other  species  (except  paudspinis),  compressed.  Head  long,  rather 
pointed.  Mouth  large;  maxillary  extending  to  posterior  margin  of  pu- 
pil, its  length  2^  in  head ;  premaxillary  on  level  of  lower  margin  of 
orbit;  lower  jaw  strongly  projecting.  Eye  very  large,  longer  than 
snout,  3 J  in  head;  interorbital  space  broad,  concave,  with  low  frontal 
ridges.  Cranial  ridges  low  and  long;  preocular,  supraocular,  tympanic, 
:ind  occipital  i)resent;  tympanic  spines  small;  preopercular  spines  very 
sharp,  all  pointed,  directed  backwards;  opercular  spines  very  long  and 
sharp.  Gill-rakers  long  and  strong,  the  longest  about  one-third  the  eye. 
Scales  large,  not  very  rough;  accessory  scales  numerous.  Maxillarj', 
mandible,  and  preorbital  scaly.  Dorsal  spines  moderately  high,  rather 
strong,  the  highest  about  equal  to  the  soft  rays,  2J  in  head;  the  fin  not 
deeply  emarginate.  Caudal  fin  lunate;  anal  fin  rather  low;  the  second 
spine  half  length  of  head,  much  longer  than  the  third,  higher  than  the 
soft  rays;  pectorals  moderately  broiid,  long,  reaching  beyond  the  tips  of 
the  short  ventrals  to  vent.  Peritoneum  dusky.  Head  2|;  depth  3^; 
pectoral  3^.  D.  XIII-13;  A.  Ill,  G;  Lat.  1.  58.  L.  12  inches.  About 
Monterey  and  San  Francisco;  abundant  in  deep  water.  This  species 
bears  considerable  resemblance  to  8.  proriger. 

{Selmstes  clongaius  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  2;i,  1859,  f.  9. ) 

aaaaaa.  Species  with  tlio  scales  of  moderate  size;  the  cranial  ridges  woU  developed  ; 
the  postocnlar  wanting;  scales  smoothish;  those  on  the  head  mostly  cycloid  ; 
lower  jaw  naked,  its  tip  protruding;  peritoneum  white;  second  aual  spine 
long. 

1025.  S.  rabrivinctus  Jor.  &  GWh,— Spanish  Flag, 

\eTy  pale  rose-red,  almost  white,  with  cross- bands  of  a  deep,  intense 
crimson-red;  these  bauds  broadest  on  the  back;  one  of  the  bands  runs 
across  the  eye,  snout,  suborbital  and  maxillary,  its  boundaries  indis- 
tinct; the  next  across  the  nuchal  region,  front  of  dorsal  and  opercle; 
the  next  across  the  middle  of  the  spinous  dorsal,  including  the  ventrals 
and  the  postrior  half  of  pectorals;  another  across  soft  dorsal  and  aual ; 
another  across  base  of  caudal,  the  fin  itself  being  deep  rose  color;  the 
other  fins  share  the  color  of  that  part  of  the  body  against  which  they 
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lio.  Body  robust,  rather  deep  and  compressed.  Head  long,  acate  in 
profile,  there  being  a  nearly*  straight  slope  from  a  bony  prominence  in 
front  of  the  spinous  dorsal  to  the  tip  of  the  lower  jaw.  Month  rather 
large,  oblique,  the  lower  jaw  projecting;  maxillary  broad,  extending  to 
opposite  the  middle  of  the  eye;  its  length  2 J  in  head;  premaxillary  on 
level  of  lower  border  of  eye;  cranial  ridges  quite  low,  their  spines 
bluntish  and  depressed;  preocular,  supraocular,  tympanic,  and  occipital 
ridges  present;  iuterorbital  space  flattish,  narrow,  not  so  broad  as  the 
eye,  not  widened  behind,  with  sparse,  smooth  scales;  two  long  frontal 
ridges  extend  the  length  of  the  interorbital  space;  these  are  covered 
with  bare  sldn;  behind  and  between  these  are  two  shorter  ridges  cov- 
ered by  naked  skin;  occipital  ridges  long,  curved,  diverging  behind; 
mandible  naked;  maxillary  with  a  few  scales;  suborbital  stay  very 
prominent,  its  tip  nearly  reaching  the  preopercle;  preopercular  spines 
very  strong,  the  second  longest;  opercular  spines  long;  preorbital 
wide.  Eye  very  large,  its  diameter  3^  in  length  of  head.  Gill-rakers 
rather  short,  ix)bust,  much  compressed,  the  longest  about  one-fourth  the 
length  of"  the  eye.  Scales  on  head  all  small  and  thin,  mostly  cycloid; 
scales  of  l)ody  smoother  than  usual;  accessory  scales  very  numerous. 
Dorsal  spines  robust,  rather  high,  the  fifth  not  quite  half  the  length  of 
the  head;  those  behind  rapidly  shortened,  the  membrane  joining  the 
thirteenth  spine  below  its  middle;  soft  rays  about  as  high  as  spines; 
caudal  slightly  emarginate;  anal  low,  its  second  spine  2^  in  head,  much 
longer  and  stronger  than  third,  both  robust;  pectorals  moderate,  not 
reaching  vent,  S%  in  length;  the  base  equal  to  diameter  of  eye;  ven- 
trals  not  reaching  tips  of  pectorals.  Peritoneum  white.  Head  2^; 
depth  2 J.  D.  XIII-12;  A.  Ill,  7;  Lat.  1.  55.  L.  15  inches.  Santa 
Barbara  to  Monterey,  in  deep  water;  rare.  In  life,  the  most  brilliantly 
colored  large  fish  in  our  waters. 

(Sebastichthys  rubriviucttis  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  291.) 

acMOXLoa.  Species  with  the  scales  of  moderate  size,  the  cranial  ridges  strong  and 
mostly  high,  but  not  sharp,  the  postociilar  wanting;  the  jaws  nearly  equal, 
the  lower  naked  ;  the  gill-rakers  short;  the  pectorals  broad,  with  thickened 
lower  rays;  anal  III,  5  to  III,  7.     {Stbaalichthys*  Gill.) 

1026.  S.  auriculatus  (Gnl.)  J.  &  G. 

Color  blackish  brown,  much  mottled  with  light  brown;  top  of  head 
dark;  a  dark  blotch  on  the  upper  angle  of  the  opercle;  entire  body 
flushed  with  brownish  red,  this  color  most  noticeable  on  front  of  head; 


*Gill,  Proc.  Acad.   Nat.  Sci.  Phila.    1802,   278:   typo  Sebaatcs  nigrocinctus  Ayres: 
(6£/Sa6ro^,  magnificent;  ix^^^t  fisliO 
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a  brownish  red  streak  along  middle  of  maxiliary,  and  a  second  from  the 
preorbital  downwards  and  backwards  across  the  cheek;  another  from 
eye  to  lower  part  of  opercle;  fins  all  marked  with  dark  and  light  olive 
and  reddish,  the  latter  hue  especially  on  the  ventrals  and  anal;  base  of 
pectoral  blackish;  northern  specimens  are  more  blackish,  and  less  uni- 
form in  color;  old  specimens  are  often  nearly  uniform  reddish  brown; 
the  young  sometimes  with  obscure  dark  bars,  the  caudal  fin  speckled. 
Body  oblong;  rather  deep.  Mouth  moderate,  below  axis  of  Ixxly,  the 
jaws  nearly  equal;  maxillary  reaching  beyond  eye,  its  lengtli  2J  in 
bead;  preorbital  broad;  interorbital  space  concave  on  each  side  of  a 
broad  median  ridge;  preocular,  supraocular,  tympanic,  coronal,  and 
occipital  spines  present,  the  latter  sometimes  divided;  preopercular 
spines  long,  all  directed  backward,  the  second  longest;  opercular 
spines  weak;  3  suprascax)ular  spines.  Scales  on  body  large,  ctenoid; 
accessory  scales  not  very  numerous;  mandible  naked.  Spinous  dorsal 
high,  the  longest  spine  2  in  head,  higher  than  the  soft  rays,  which 
are  much  elevated;  second  anal  spine  longer  and  stronger  than  third, 
2^  in  head;  soft  part  of  anal  high;  pectorals  rather  short  and  broad, 
the  tips  barely  reaching  the  vent,  their  length  3.J  in  body;  ventrals 
reaching  to  vent;  caudal  truncate.  Head  3^;  depth  2^.  D.  XIII, 
13;  A.  Ill,  7;  Lat.  1. 45.  L.  18  inches.  Pacific  coast,  from  Vancouver's 
Island  to  Cerros  Island,  very  abundant;  the  only  species  entering 
the  bays  and  caught  with  hook  and  line  from  the  wharv-es.  It  may 
be  known  at  once  by  the  coronal  spines,  which  are  developed  on  no 
other  American  species  of  the  genus.  In  some  of  our  specimens  from 
the  Gulf  of  Georgia  these  spines  are  obsolete  on  one  or  both  sides. 

(SehoHtea  anrhulahis  Grcl.  Proc.  Acad.  Nat.  Sci.  Pbila.  18M,  131,  146,  and  U.  8.  Pac. 
R.  R.  Snrv.  Fish.  80:  Sehaatea  auriculatus  Ayres,  Pioc.  Cal.  Acad.  Sci.  1862,  215,  f.  68: 
Sebaaiee  ruber  yht.  parvus  Ayres,  Proc.  Cal.  Acad.  Sci.  i,  7,  18r>4.) 

1027.  S.  rastrelligfer  Jor.  &  Gilh,— Grass  liock-Jish. 

Blackish  green,  with  paler  mottlings,  the  sides  spotted  with  darker; 
belly  pale  greenish ;  paired  finsdark,  often  bordered  with  reddish;  other 
fins  chiefly  olivaceous,  spotted  with  darker;  the  brightness  of  the  olive 
and  greenish  shades  is  quite  variable,  but  the  species  is  always  without 
definite  markings  and  without  bright  red.  Body  oblong,  deepest  at  the 
shoulders.  Head  short,  blunt.  Mouth  moderate,  little  oblique,  the  max- 
illary reaching  to  the  posterior  margin  of  the  eye,  its  length  2|  rn  head; 
the  premaxillary  rather  below  the  level  of  the  eye;  jaws  equal,  without 
symphyseal  knob.     Eye  small,  anterior,  4J  in  head.     Cranial  ridges 
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strong,  but  broad  and  depressed,  ending  in  small  spines;  preocalar, 
bupraocular,  tympanic  and  occipital  i)resent;  the  occipital  ridges  are 
very  long,  equalling  the  diameter  of  tbe  orbit;  preopercular  spines 
short  and  stout,  the  two  upper  subequal;  opercular  spines  very  broad 
and  flat,  sometimes  bifid;  suprascapular  spines  strong;  interorbital 
space  moderate,  narrower  than  eye,  flattish,  with  two  low  ridges;  spines 
of  head  little  divergent  backwards.     Gill-rakers  very  short,  wide,  com- 

• 

pressed,  the  longest  almost  as  wide  as  high.  Scales  on  body  large; 
accessory  scales  few.  Dorsal  spines  low,  the  fifth  about  two-fifths  the 
length  of  the  head;  the  fiu  little  emarginate;  soft  rays  considerably 
higher  than  spines;  caudal  slightly  rounded;  anal  high,  its  spines  low, 
the  second  as  high  as  the  third  and  much  stouter,  3  in  head;  pectoral 
rather  short,  reaching  vent,  its  base  extremely  broad,  its  width  about 
one-third  length  of  head;  the  lower  rays  much  thickened;  length  of 
pectorals  S%  in  body;  ventrals  moderate,  not  quite  reaching  the  tips  of 
the  pectorals.  Peritoneum  brownish.  Head  3;  depth  2f.  D.  XIII- 
13;  A.  Ill,  C;  Lat.  1.47.  L.  15  inches.  Coast  of  California;  abundant 
southward.  A  strongly  marked  species,  known  at  once  by  its  short 
gill-rakers. 

{Seba9tichthi/8  rastrelUger  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas,  1880,  296.) 

102§.  S.  caurinus  (Rich.)  Jor.  &  Gilb. 

This  form  agrees  with  the  subspecies  vexillariSj  in  general  characters, 
diftering  in  the  color,  which  is  scarcely  reddish  or  yellowish,  the  dark 
shades  being  dark  brown,  the  pale  shades  light  brownish  and  better 
defined  than  in  vexiUaris;  the  chin  is  rather  more  projecting;  the  dor- 
sal spines  are  slender  and  much  lower  than  in  vcjoillaris;  in  this  respect 
there  is  considerable  variation  among  individuals;  the  armature  of  the 
head  is  essentially  the  same  as  in  vexiUaris^  as  are  the  fin-rays,  gill- 
rakers,  and  scales.    Puget  Sound  to  Sitka;  abundant. 

(Selxistes  canrinns  RichardBon,  Voy.  Sulphur.  Icbtb.  77,  pi.  41,  f.  1, 1845.  This  species 
hns  no  special  affinity  with  the  Japanese  S,  incrmiSf  with  which  it  has  been  identified 
by  Dr.  Giinther.) 

Subsp.  vexillaris  Jor.  &  Gilb. — Garrnpa. 

Bright  pale  yellowish-red,  becoming  lighter  below,  the  reddish  and 
yellowish  forming  large  and  irregular  areas,  sometimes  one  shade  pre- 
dominating, sometimes  the  other;  a  pink  cross-blotch  on  the  back  at 
base  of  the  second  and  third  dorsal  spines  sometimes  present;  upper 
parts  of  head  mostly  pink,  with  broad  olive  shtides  running  backward, 
one  on  the  lower  lip,  one  on  the  maxillary,  one  from  preorbital  region 
downward,  one  from  the  eye  backward  and  downward  across  the  cheeks. 
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and  another  across  the  opercular  spines;  fins  all  pinkish  red,  the  mem- 
branes olive;  vertical  fins  narrowly  edged  with  dusky;  top  of  head  usu- 
ally with  alternating  cross-shades  of  pinkish  and  yellowish;  yellowish 
shades  sometimes  replaced  by  light  olive;  other  specimens  are  quite  red ; 
still  others  brownish;  the  light  areas  on  the  back  have  a  x>osition  sim- 
ilar to  that  of  the  rosy  spots  in  S.  eonstellatua.  Body  stout  and  com- 
pressed, the  back  elevated.  Mouth  rather  large,  the  broad  maxillary 
extending  behind  the  orbit,  its  length  2  in  head;  premaxillary  on  level 
of  lower  edge  of  pupil;  jaws  subequal,  the  lower  somewhat  projecting, 
but  without  symphyseal  knob;  the  upper  jaw  emarginate  at  tip.  Cranial 
ridges  long  and  low,  higher  than  in  rastrelliger^  the  preocular,  supraoc- 
ular, occipital,and  sometimes  tympanic  present;  preocular  spines  con- 
spicuous, extending  well  backward;  occipital  spines  rather  long,  diverg- 
ing backward ;  interorbital  space  broad  and  flattish^  narrower  than  eye, 
occupied  by  two  raised  ridges,  covered  by  the  scales;  preopercnlar 
spines  moderate,  some  of  them  usually  divided  into  two,  three,  or  four 
at  tip,  the  middle  one  the  largest.  Eye  moderate,  high  up,  4-4 J  in  head ; 
preorbital  very  broad;  suborbital  stay  short.  Jaws  naked.  Gill-rakers 
rather  long  and  strong,  the  longest  slightly  clavate,  nearly  half  as  long 
as  eye.  Dorsal  spines  very  strong  and  high,  about  as  in  cklorostictusy 
nearl^^  as  high  as  in  maliger^  the  highest  more  than  half  length  of  head, 
and  rather  higher  than  the  ver}*  high  soft  rays;  membrape  of  spinous 
dorsal  rather  deeply  incised,  but  less  so  than  in  maliger;  second  anal 
spine  3  in  head,  scarcely  longer  than  the  third,  and  not  much  stronger, 
about  two-thirds  as  high  as  the  soft  rays;  caudal  truncate;  pectoral 
shorter  than  head,  not  reaching  the  vent;  its  base  rather  broad,  it« 
length  3^  in  body;  ventrals  not  reaching  vent.  Peritoneum  white.  D. 
XIII-16 ;  A.  Ill,  6 ;  Lat.  1.  55.  L.  18  inches.  Coast  of  California, 
abundant  southward;  apparently  a  geographical  variety  of  8.  caurinusy 
but  quite  different  in  color. 

{Sehastichthtfs  rexiUaria  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  292.) 

1039.  S.  malig^er  Jor.  &  Gilb. 

Color  warm  yellowish  brown,  the  anterior  portion  of  the  back  and 
sides  usually  clear  yellow;  breast  yellow;  anterior  part  of  body  and 
head,  especijilly  in  the  adult,  closely  covered  with  small  round  spots  of 
a  clear  orange-brown  color;  posterior  part  of  body  darker  than  ante- 
rior, variously  mottled;  soft  fins  all  slaty  black,  the  pectorals  and  dorsal 
paler  at  base  and  speckled ;  brownish  shades  radiating  from  the  eyes. 
Body  oblong,  robust.  Head  large.  Mouth  moderate,  the  jaws  nearly 
Bull.  Nat.  Mus.  No.  16 43 
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equal  when  closed;  maxillary  reaching  to  opposite  i)Osteiior  margin 
of  eye,  its  length  about  half  that  of  head;  preorbital  moderate,  with 
an  angular  lobe:  Cmuial  ridges  a  little  higher  than  in  caurinvsj  a  little 
lower  than  in  carnatus;  preocular,  supraocular,  tympanic,  and  occipital 
present;  occipital  ridges  low;  preox)ercular  spines  verj-  short;  oper- 
cular long.  Gillrakers  moderate,  somewhat  clavate,  about  as  long  as 
pupil.  Scales  rough.  Jaws  naked.  Dorsal  spines  very  high  and 
strong,  higher  than  in  any  other  species,  the  membranes  very  deeply 
incised*,  so  that  half  or  more  of  the  length  of  the  highest  spines  is  free 
anteriorly ;  highest  spine  about  f  length  of  head,  the  fin  deeply  emar- 
ginate;  soft  dorsal  high,  but  lower  than  the  spines;  caudal  truncate; 
anal  high,  the  second  spine  2^  in  head,  little  higher  than  the  third,  not 
two-thirds  the  height  of  the  soft  rays;  pectorals  very  broad  and  rounded, 
reaching  beyond  ventrals  to  vent;  base  of  the  fin  broader  than  eye,  the 
lower  rays  thickened;  its  length  3J  in  body.  Peritoneum  pale.  Head 
2|;  depth  2J.  D.  XIII-13;  A.  Ill,  6;  Lat.  1.  47.  L.  20  inches.  Mon- 
terey  to  Sitka,  mostly  in  deep  water,  very  abundant  northward;  one  of 
the  largest  species. 

(Sehastichthys  maliger  Jot.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  322.) 

1030.  S.  carnatus  Jor.  &  Glib. 

Yellowish  brown,  with  blotches  of  clear  flesh-color  or  pinkish,  the 
dark  color  predominating  above,  the  pinkish  below;  niembrane  between 
third  and  fourth  spines  always  pale,  this  color  forming  a  blotch  at  the 
base  of  these  spines,  and  then  extending  obliquely  downwards  and 
backwards,  usually  joining  the  ventral  color;  in  front  of  this  light  area 
on  the  sides  is  a  narrow  oblique  dark  one,  in  front  of  which  in  turn  is 
a  pale  one,  which  begins  at  the  angle  of  the  opercle  and  divides,  pass- 
ing around  the  pectorals  and  uniting  below  them;  a  light  blotch  under 
the  eighth  dorsal  spine,  extending  up  on  the  fin;  another  at  junction  of 
the  two  dorsals,  and  another  under  the  last  ray;  under  each  of  these 
are  irregular  undulating  pale  areas;  sides  with  pale  blotches  of  all 
sizes;  head  above  with  cross-shades  and  bands  radiating  from  eye,  its 
light  shades  tinged  with  purplish;  fins  colored  like  neighboring  parts 
of  body.  Body  rather  short  and  deep.  Mouth  low  and  rather  short, 
the  maxillary  extending  to  rather  behind  the  posterior  edge  of  the 
eye,  its  length  2  in  head;  premaxillary  entirely  below  eye;  jaws  about 
equal;  no  symphyseal  knob.  Scales  on  head  rather  rougher  than  in  8. 
phrysojnelas;  lower  jaw,  maxillary,  space  in  front  of  eye  and  nasal  region 
naked.     Cranial  ridges  well  developed^  but  somewhat  lower  than  in  & 
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chryscmelm  covered  with  thick  skin;  preocular,  supraocalar,  tympanic, 
and  Occipital  present;  occipital  spines  lower  and  narrower  than  in  chry- 
sotnelas;  preopercular  spines  small  and  bluntish.  Gill-rakers  short, 
clavate.  Spinous  dorsal  always  higher  than  in  chrysomelas^  the  highest 
spines  2  in  head,  rather  higher  than  the  soft  rays,  the  membranes  more 
deeply  incised  than  in  chrysomelds;  caadal  truncate;  anal  moderately 
high,  the  second  spine,  2|  in  head,  stronger  and  slightly  longer  than 
third,  about  two-thirds  height  of  soft  rays ;  pectorals  rather  short,  3^ 
in  head,  about  reaching  to  the  vent,  their  bases  very  broad,  the  lower 
rays  thickened  and  fleshy;  ventrals  reaching  vent.  Peritoneum  white. 
Head  2§;  depth  2f.  D.  Xirr-13;  A.  Ill,  6;  pyloric  coeca  8;  vertebrso 
12  +  15;  Lat.  1. 43.  L.  14  inches.  Coast  of  California,  generally  abun- 
dant; in  rather  shallow  water. 

iSehastkhthys  camatus  Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mns.  1880,  73.) 

1031.  S.  chrysomelas  Jor.  &  Gilb. 

Pattern  of  coloration  precisely  as  in  S.  carnatus^  the  colors  different; 
light  shade  a  clear,  warm,  brownish  yellow,  with  some  specks  of  deeper 
orange;  varying  from  a  dusky  orange  to  olivaceous  yellow,  the  latter 
color  more  oft^n  seen  on  the  belly;  dark  shade,  black  or  dark  brown, 
with  slight  olive  tinge;  dark  color  predominating  on  the  back;  mem- 
brane between  third  and  fourth  dorsal  spines  and  an  area  at  the  base 
of  these  spines  always  pale;  a  yellow  blotch  extending  thence  downward 
and  backward,  usually  joining  the  light  color  of  the  belly;  another  light 
area  passing  from  near  the  angle  of  the  opercle  around  the  pectorals, 
uniting  below  them;  three  other  blotches  along  the  back,  one  under 
the  eighth  dorsal  spine,  one  under  the  last  spine,  and  one  under  the 
last  soft  ray ;  from  each  of  these,  irregular  pale  areas  extend  down  the 
sides;  fins  the  color  of  the  region  to  which  they  belong;  head  above 
with  dusky  cross-shades  and  faint  bands  radiating  from  the  eye.  Body 
short  and  stout,  compressed.  Head  short,  bluntish.  Mouth  rather 
small,  entirely  below  the  axis  of  the  body;  lower  jaw  slightly  included; 
premaxillaries  on  level  of  lower  edge  of  orbit;  maxillary  reaching  poste- 
rior margin  of  eye,  its  length  2  in  head;  preorbital  wide.  Cranial 
ridges  very  prominent,  high  and  strong,  covered  with  thick  skin,  ending 
in  strong  spines,  which  diverge  backward;  preocular,  supraocular,  tym- 
panic, and  occipital  present;  preopercular  spines  short  and  thick.  Gill- 
rakers  as  in  8,  camatus.  Scales  moderate,  I'ough,  the  accessory  ones 
few;  lower  jaw,  maxillary,  nasal  region,  and  space  in  front  of  eye  naked. 
Dorsal  spines  high  and  strong,  the  highest  2|  in  head,  rather  higher 
than  the  soft  rays,  the  fin  deeply  emarginate;  second  anal  spine  2|  in 
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head,  much  stronger  than  third,  the  two  about  equal  in  lengthy  pec- 
toral 3f  in  head,  with  very  broad  base,  reaching  beyond  the  tips  of  the 
ventrals,  which  reach  nearly  to  the  vent;  lower  pectoral  rays  thick- 
ened; caadal  truncate.  Peritoneum  pale.  Head  2|;  depth  2f.  D. 
XIII,  13;  A.  Ill,  6.  Lat.  1.  45.  L.13  inches.  San  Francisco  to  San 
Diego,  abundant  in  rather  deep  water. 

(Scbaaiichihijs  chrysomelas  Jor  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  455,  465.) 
1032*  S.  nelftulosus  (Ayrcs)  Jor.  &  Gilb. — Garriipa, 

Ground  color  blue-black  of  varying  shade,  sometimes  tinged  with 
yellowish  anteriorly,  everywhere  finely  and  irregularly  freckled  and 
spotted  with  yellow  or  white,  the  light  color  usually  bright  and 
sharply  defined;  these  spots  smallest  and  most  numerous  on  head;  a 
broad  irregular  yellow  band,  made  of  confluent  blotches,  from  be- 
tween the  third  and  fourth  dorsal  spines,  involving  their  membranes, 
downward  to  the  lateral  line,  thence  backward  to  base  of  caudal;  fins 
all  black,  with  light  spots  at  base;  under  parts  soiled  yellow.  Body 
robust,  the  back  elevated,  the  profile  steep.  Mouth  rather  large,  the 
jaws  equal,  the  maxillary  2  in  length  of  head,  extending  to  beyond 
l)upi];  jaws  naked.  Eye  large.  Cranial  ridges  high  and  thick,  com- 
paratively short;  preocular,  supraocular,  tympanic,  and  occipital  pres- 
ent, the  latter  much  higher  than  in  chrysomelas^  and  bulging  so  that  its 
base  is  narrower  than  its  upper  jiart;  interorbital  space  narrow;  pre- 
opercular  spines  short.  Gijl-rakers  as  in  chrysomelas.  Dorsal  rather 
high,  considerably  emarginate,  the  highest  spines,  2  in  head,  higher 
than  the  soft  rays;  caudal  truncate;  second  anal  spine  2 J  in  head, 
stouter  and  slightly  longer  than  third,  much  lower  than  the  soft  rays; 
pectorals  short  and  broad,  3.J  in  length,  reaching  beyond  tips  of  ven- 
trals to  vent.  Scales  rough,  the  accessory  scales  numerous.  Peritoneum 
pale.  Head  3;  depth  2}.  D.  XIII-13;  A.  Ill,  7;  Lat.  1.  49.  L.  12 
inches.  Pacific  coast,  from  Vancouver's  Island  to  Monterey,  in  rather 
deep  water;  abundant. 

{Sehantes  fasciatus  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  18r>4, 146,  and  in  U.  S.  Pac.  R.  R. 
Surv.  Fish.  79,  not  of  Storor:  Sehaates  uebuJoHna  Ayren,  Proc.  Cal,  Acad.  Sci.  i,  5, 1834: 
Si'bastichi1u/8 /(mciolaris  Lockiiigton,  Proc.  U.  S.  Nat.  Mus.  1880,  297  ) 

1033.  S.  serriceps  Jordan  &  Gilbert.— J;w-^^/*. 

Dark  olive,  blackish  above,  yellowish  below;  sides  with  about  7 
oblique  black  cross-bands,  wider  than  eye,  usually  sharply  defined,  but 
sometimes  faint  in  the  young;  two  black  bauds  downwanl  and  back- 
ward from  eye;  lips,  mouth,  front  and  lower  part  of  head  strongly 
washed  with  copper}-  red;  bases  of  fins  with  small  whitish  spots;  fins 
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blackish  olive 5  cranial  ridges  black.  Body  robust,  compressed  behind. 
Head  compressed.  Mouth  large,  the  maxillary  reaching  to  opi)osit6 
middle  of  eye,  its  length  2J  in  head;  jaws  equal.  Cmnial  ridges  thick, 
short,  high  and  strong,  covered  with  lax,  thick  skin,  placed  nearly  h\ 
a  right  line  on  each  side;  preocular,  supraocular,  tympanic,  occipital, 
and  nuchal  spines  usually  present,  the  latter  sometimes  coalescent  with 
the  occipital;  interorbital  space  narrow,  flat,  closely  scaled;  preorbital 
rather  broad;  preopercular  spines  sharp;  jaws  naked;  membranes  of 
spinous  dorsal  thick,  covered  with  small  scales.  Eye  small,  5  in  head. 
Gill-rakers  short,  stiff  and  clavate.  Dorsal  spines  sti-ong,  rather  low, 
scarcely  exserted,  lower  than  the  soft  rays,  the  longest  2§  in  head; 
second  anal  spines  2J  in  head,  stronger  than  third,  scarcely  longer; 
pectorals  broad  and  rounded,  the  lower  rays  thickened,  the  tips  reach- 
ing vent ;  ventrals  reaching  beyond  vent;  caudal  rounded.  Peritoneum 
pale.  Heads  ;  depth  2 J  ;  pectoral  3 J.  D.  XIII-13;  A.  Ill,  5;  Lat.  1. 
60.  L.  12  inches.  San  Francisc^o  to  Cerros  Island,  abundant  south- 
ward; one  of  the  most  singularly  marked  of  the  rock-fishes. 

{Sebasiichthys  serriceps  Jordan  *!L  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  :J8.) 

I034.  S.  nigrrocinctns  (Ayrea)  J.  ^k,  G. 

Bright  orange-red,. with  5  jet-black  vertical  bars,  overlaid  with  red; 
these  bars  comparatively  narrow,  none  of  them  wider  than  eye;  one 
at  beginning  of  dorsal,  extending  downward  on  opercle  and  scapular 
region;  a  second,  broader  one,  under  middle  of  spinous  dorsal;  a  third 
under  posterior  part  of  spinous  dorsal ;  the  fourth  narrower,  under  front 
of  soft  dorsal;  the  fifth  under  middle  of  soft  dorsal,  all  of  these  extend- 
ing on  the  dorsal  fin;  two  oblique  black  bands  from  eye,  downwards 
and  backwards  across  cheeks;  another  upwards  and  backwards  towards 
the  nape;  fins  uniform  deep  orange,  anal  and  ventrals  tipped  with  black- 
ish; mouth  red.  Body  short,  deep,  and  compressed,  deeper  than  in  any 
of  the  other  species;  back  arched.  Head  large,  compressed.  Mouth 
very  large;  maxillary  extending  to  oeyond  pupil,  2  in  head;  lower  jaw 
very  slightly  projecting,  the  symphysis  not  produced;  premaxillary 
scarcely  below  eye.  Eye  large,  4 J  in  head.  Cranial  ridges  higher  than 
in  any  other  S[)ecies,  their  spines  blunt,  the  ridges  arranged  in  two 
nearly  parallel  series  as  in  S.  scrriceps^  the  surface  of  the  larger  ones 
roughened  by  accessory  spinous  tubercles  as  in  S.  riiber;  oc(jipital 
ridges  very  high;  skin  covering  cranial  ridges  thin  or  obsolete,  not  lax; 
interorbital  space  sparsely  scaled,  very  nairow,  its  breadth  a  little  more 
than  half  diameter  of  eye,  with  very  strong  fh)ntal  ridges^  which  are  not 
covered  by  the  scales;  jaws  naked;  preorbital  broad,  alowridgA  extend- 
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ing  along  its  surface  and  that  of  the  saborbital;  this  ridge,  somewhat 
rough  and  not  covered  with  the  scales,  is  continuous  with  the  short  sub- 
orbital stay  5  preopercular  spines  short,  very  blunt,  the  opercular  spines 
very  strong;  scapular  spines  mo<lerate.  Gillrakers  short  and  stout, 
clavate,  the  4ongest  nearly  one-third  the  diameter  of  the  eye.  Dorsal 
spines  rather  high  and  strong,  the.  longest  2J  in  head,  about  as  high  as 
soft  rays,  the  fin  not  deeply  emarginate;  caudal  tin  rounded;  anal  fin 
high,  its  second  spine  2^  in  head,  higher  and  much  stronger  than  the 
third;  pectorals  broad,  fan-shaped,  3%  in  length,  their  base  one-third 
broader  than  the  diameter  of  the  orbit,  their  tips  not  quite  reaching 
tips  of  ventrdls.  Scales  rough.  Peritoneum  white.  Head  2^;  depth 
2§.  D.  XIU,  15;  A.  Ill,  7;  Lat.  I.  50.  L.  15  inches.  San  Francisco 
to  Vancouver's  Island,  in  deep  water;  rare  southward.  A  large  and 
singular  species. 

{Sebiutea  nigrocinctua  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  25,  1^^,  and  217,  f.  G7:  Seba^ 
iichthya  nigrocinctua  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1862,  278.) 

859.— SCORP^IVA  Linnffius. 
Rascacim. 

(Sebaatapiatea  GiU:  ParcucorpcBua  Bleeker:  Paeudoaebaatea  Sanvage:  Pontinua  Poey.) 
(Artedi;  Linnious,  Systema  Naturae,  1758:  type  Scorpama  porcua  L.) 

Body  oblong,  somewhat  compressed.  Head  large,  not  much  com- 
pressed, usually  naked  above,  and  armed  with  several  series  of  spinous 
ridges;  often  with  dermal  flaps.  Mouth  large,  with  bands  of  villiform 
teeth  on  jaws,  vomer,  and  palatines.  Scales  mostly  ctenoid,  of  mod- 
erate size,  often  with  skinny  flaps.  Dorsal  fin 'with  12  stout  spines; 
anal  with  3  spines,  the  second  commonly  the  longest;  pectorals  large, 
rounded,  the  base  usually  ]>rocurrent;  the  upper  rays  divided,  the  lower 
simple  in  all  our  species;  ventrals  inserted  behind  pectorals.  No  air- 
bladder.  Vertebrae  10  -f  14.  Species  numerous  in  the  tropical  seas; 
fishes  of  singular  forms  and  bright  colors;  the  variation  in  squamation 
and  armature  is  very  great,  but  if  the  group  be  further  subdivided, 
some  characters  other  than  those  hitherto  suggested  must  be  taken. 
The  intergradation  of  the  species  of  Scorpccna  and  Sebastodes  is  very 
perfect.  The  greater  number  of  dorsal  spines  and  of  vertebrae  afford 
the  only  characters  known  to  us  by  which  Sehastodes  may  be  distin- 
guished from  Scorpcena,  (axopr.av^a^  the  ancient  name  of  Scorpccna 
scrofa^  from  axopizux;^  scorpion,. in  allusion  to  the  dorsal  spines,  which 
iuQict^  y^rXP^^^^Ul  Sting-Uke  wound.) 
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n.  Cheeks,  opercles,  breast,  and  nsnally  top  of  head  scaly;  no  pit  at  the  occiput; 
aspect  of  Sebastodes,    (Poniinua*  Poey.  ) 
b.  Dermal  flaps  none;  pectoral  fin  not  procorrent;  no  exoccipital  spines. 

1035.  S.  dactyloptera  Be  la  Roche. 

ColoT  delicate  scarlet  red,  the  opercle  and  dorsal  fin  somewhat 
mottled  with  brownish.  Body  not  much  elevated,  little  compressed, 
the  tail  slender.  Head  large,  little  compressed ;  cheeks,  opercles,  and 
occipital  region  well  scaled;  no  dermal  flaps  anywhere;  suborbital  stay 
strong.  Mouth  rather  large,  with  teeth  as  usual  on  jaws,  vomer,  and 
palatines;  lower  jaw  not  projecting;  maxillary  extending  to  beyond 
pupil.  Suborbital  with  a  narrow  raised  smooth  ridge,  which  ends  in  a 
spine  at  the  base  of  the  stay ;  preorbital  narrow,  its  edge  slightly  spi- 
nous; interorbital  space  narrow,  with  two  parallel  raised  ridges  and  a 
deep  groove.  Cranial  ridges  short,  sharp,  about  as  in  Sebmtodes  rosor 
ceus;  preocular,  supraocular,  postocular,  tympanic,  occipital,  and  nu- 
chal spines  present;  suprascapular  spines  sharp;  noexoccipitals;  oper- 
cular spines  moderate;  preopercular  spines  sharp,  the  second  longest. 
Eye  very  large,  3  in  head.  Jaws  naked.  Gill-rakers  rather  long  and 
slender.  Pectoral  very  narrow  for  a  Scorpcenay  the  rays  not  procurrent 
below  nor  thickened,  reaching  anal;  ventrals  small,  reaching  past  vent; 
anal  small  and  low,  its  second  spine  a  little  stouter  but  not  longer  than 
third;  dorsal  low,  little  emarginate,  the  spines  slender.  Scales  ctenoid, 
regularly  arranged;  no  accessory  scales.  Head  3|;  depth  2f.  D.  XII^ 
12;  A.  Ill,  5;  Lat.  1.  43.  Deep  water  off  Chesapeake  Bay;  described 
from  a  specimen  lately  taken  by  the  U.  S.  Fish  Commission.  It  is  pro- 
visionally identified  with  S.  dactyloptera^  of  the  Mediterranean  and  Ma- 
deira Islands,  but  it  is  probably  a  species  distinct  irom  the  latter, 
although  closely  related. 

(De  la  Roche,  Ann.  Mns.  xiii,  1809,  pi.  22,  f.  2:  Sebastes  daciyloptenu  GUnther,  ii, 
99:  Sebastea  imperialis  C.  &  Y.  iv,  336.) 

aa.  Cheeks,  opercles,  and  top  of  head  naked;  dermal  flaps  present;  pectorals  pro- 
cnrreut,  a  quadrate  pit  at  the  occiput.    (Scarpeena.) 
0,  Breast  scaly.    {Farascarpcena  Bleeker.) 

1086*  S*  gpnttata  Grd. — Soorpene;  Scorpion;  Sculpin, 

Brown,  irregularly  mottled  and  blotched  with  rosy  purplish  and  pale 
olive;  opercles  and  cheeks,  a  bar  behind  eye,  and  5  or  6  large  blotches 
at  base  of  dorsal,  purplish;  head,  back,  and  sides  with  many  small 

*  Poey,  Memorias  Cuba,  ii,  172, 1860 :  type  Pontinua  castor  Poey.  (Latio,  pons,  bridge; 
''ai  rid^e  d'un  pout  formd  par  les  trois  premiers  sous-orbit  aires  peut  contenter  les 
^tymologistes  j'on  serai  bion  aise ;  j'ai  d6jk  dit  que  les  noms  les  plus  savants  ne  sont 
paa  les  meilleurs.''    Poey.) 
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round  dark  olive  spots;  belly  nnspotted;  thoracic  region  pink;  spinous 
dorsal  blackish,  its  middle  part  with  many  roundish  pale  spots,  forming 
a  continuous  stripe,  besides  smaller  black  spots;  caudal  and  ]>ectoral 
with  vertical  bars  of  dark  and  pale  spots;  soft  dorsal  and  anal  si>otted; 
ventrals  pinkish,  little  spotted;  jaws  and  branchiostegals  yellowish, 
more  or  less  mottled ;  axil  pale,  with  ronnd  dark  spots.  Body  robust, 
little  compressed;  interorbital  space  not  very  deeply  concave;  a  pit  at 
the  vertex  in  front  of  occipital  ridges,  much  broader  than  long.  Mouh 
very  broad,  little  oblique,  the  lower  jaw  included ;  maxillary  2^  in  head, 
reaching  posterior  margin  of  orbit.  Gill-rakers  very  short,  broad,  com- 
pressed. Cranial  spines  bluntish,  high ;  preocular,  supraocular,  pos^ 
ocular,  tympanic,  occipital,  nuchal,  and  exoccipital  present,  besides  a 
bifid  spine  between  the  exoccipital  and  orbit;  upper  preopercuiar  spine 
longest;  opercular  spines  not  large;  suprascapular  spines  3,  knife-like; 
suborbital  region  without  pit,  but  with  a  bony  carina  on  which  are 
2  or  3  bluntish  spines.  Head  naked;  bieast,  and  region  before  pec- 
torals, covered  with  small  imbedded  scales  (with  exception  of  opercular 
flap);  anterior  margin  of  preorbitals,  margin  of  preopercle,  and  nostrils 
with  skinny  flaps;  1  or  2  rather  small  flaps  above  eye,  besides  several 
smaller  ones  on  various  parts  of  the  head.  Scales  small,  nowhere  dis- 
tinctly ctenoid;  nearly  every  scale  on  the  upper  parts  of  body  with  a 
small  membranous  flap.  Dorsal  spines  high,  higher  than  the  soft  rays, 
the  longest  2^  in  head ;  second  anal  spine  longest  and  much  the  strong- 
est, 3  in  head;  pectoral  very  broad,  short,  and  rounded,  its  lower  rays 
procurrent,  its  tip  reaching  beyond  the  ventrals  to  vent,  its  base  more 
than  J  head,  its  length  3^  in  body;  caudal  rounded.  Peritoneum  white. 
Head  2f ;  depth  3.  D.  XII,  10;  A.  Ill,  5;  Lat.  1. 30  (tubes) ;  50-GO  scales. 
L.  12  incheij.  Coast  of  California,  from  Point  Concepcion  southward; 
very  abundant. 

(Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  1854,  145;  Grtl.  U.  S.  Pac.  R.  R.  Surv.  Fish.  77,  pi. 
17:  Sebaatapiittes  guUatua  Gill,  iu  Street's  Bulletin,  U.  S.  Nat.  Mns.  vii,  1877,  62.) 

1037.  S.  plnmieri  Bloch.— i^o^cacio. 

Olive  brown,  excessively  marbled  with  silvery  and  reddish;  fins  pro- 
fusely variegated ;  caudal  barred  with  brown  and  silver^';  a  dark  blotch 
on  spinous  dorsal,  between  the  6th  and  7th  spines;  axil  black,  with 
white  spots.  Body  short  and  thick.  Head  irregular  in  form,  with  nu- 
merous grooves  and  pits,  and  many  fleshy  slips;  a  large  deep  pit  below 
the  eye,  between  it  and  the  &ont  of  suborbital  stay;  supraocular  flap  at 
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least  as  high  as  eye;  large  flaps  on  preorbital  and  edge  of  preopercle, 
preocalar,  supraocalar,  tympanic,  coronal,  occipital,  nuchal,  and  exocci- 
pital  spines  present;  a  deep  pit  behind  coronal  spines,  as  long  as  broad; 
preopercular  and  opercular  spines  moderate,  bluntish,  suborbital  stay 
prominent,  with  3  or  4  sharp  spines;  a  few  ^scales  on  preopercle  and 
opercular  flap;  head  otherwise  naked;  maxillary  reaching  to  behind 
eye,  not  quite  half  head ;  lower  jaw  included;  breast  covered  with  small 
imbedded  scales;  scales  of  body  large,  not  ctenoid,  firm,  many  of  them 
with  membranous  flaps;  lateral  line  with  a  series  of  flesljy  flaps.  Dor- 
sal low,  the  highest  spine  2f  in  head,  somewhat  lower  than  the  soft  rays; 
pectorals  very  broad,  procurrent,  reaching  about  to  front  of  anal  tin; 
second  anal  spine  very  robust,  2f  in  head,  much  larger  than  third. 
Head  2J  in  length;  depth  3.  D.  XII,  10;  A.  111,5;  Lat.  1.  25  (rows 
of  scales);  about  40  pores.  West  Indies  and  both  coasts  of  Mexico; 
occasional  northward.  Here  described  from  specimens  from  Mazatlau, 
Mexico. 

(Bloch.Nya.Handl.8tookh.x,  234, 1789;  Bloch&  Schneider,  1801. 194:  Scorpcmahufo 
C.  ik,  y.  iv,306;  Gttuther,  ii,  113:  Soorpcena  raseacio  Poey,  Synops.  Pise.  Cubens.  303.) 

cc,  Broaat  naked. 

103§.  S.  porous  Linn.-Pt^-/oa^. 

Beddish  brown,,  much  mottled  above  with  darker,  and  dotted  with 
black;  much  less  yariegatcd  than  in  8,  plumieri;  usually  a  black  blotch 
on  posterior  half  of  spinous  dorsal.  Body  oblong,  compressed ;  back 
somewhat  elevated,  highest  at  origin  of  spinous  dorsal ;  suborbital  stay 
close  to  eye,  without  any  pit  between  it  and  the  eye;  supraocular  flap 
broad,  a  little  lower  than  eye;  no  flaps  on  posterior  edge  of  preop- 
ercle, four  on  occipital  region,  few  along  lateral  line;  preocular,  supra- 
ocular, tympanic,  occipital,  exoccipital,  and  nuchal  spines  present;  a 
pit  before  occipitiil  spines;  opercular  and  preopercular  spines  short; 
maxillary  reaching  posterior  margin  of  orbit.  Scales  present  on  post- 
ocular  region  and  ui>per  part  of  preopercle;  scales  on  body  somewhat 
regularly  placed;  breast  naked.  Fins  high;  pectorals  much  less  pro- 
current  at  base  than  in  S.  plumieri^  reaching  beyond  tips  of  ventrals, 
which  reach  anal;  spines  slender,  the  second  anal  slender,  little  longer 
than  third.  Gill-rakers  short  and  thick.  D.  XIII,  10;  A.  Ill,  5;  Lat. 
1.  40.  Southern  Europe;  a  specimen  said  to  have  been  sent  to  Cuvier 
from  New  York. 

(Linn.  8y8t.Nat. ;  C.  &  V.  iv,  300;  Gttnther,  u,  107.) 
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860.— SET  ARCHES  Jolmson. 
(Johnson,  Proc.  ZooL  Soc.  Lond.  1862,  11:  type  Selarches  ffuntheri  Johnson.) 

As  here  understood,  this  genus  differs  from  Scorpcena  in  having  less 
than  12  dorsal  spines  and  the  scales  cycloid,  without  skinny  flaps. 
Deep-sea  fishes.  Our  species  differs  from  S.  giintheri  in  the  possession 
of  but  ten  dorsal  spines  instead  of  eleven.    (Etymology  not  obvious.) 

1039.  S.  parmatns  Goode. 

Body  stout  and  deep.  Fins  high ;  vertical  fins  inserted  well  back, 
the  paired  fins  well  forward.  Interorbital  width  half  the  length  of  the 
upper  jaw,  about  equal  to  the  orbit.  Eye  moderate,  nearly  4  in  head. 
Scales  comparatively  large,  regularly  arranged,  cycloid,  with  concentric 
farrows  and  no  dermal  flaps.  Cranial  ridges  developed  about  as  in  Se- 
hcLBtes.  Preopercular  spines  very  long;  caudal  truncate.  Pectoral  fin 
long,  2|  in  body.  Head  2^;  depth  2f.  D.  X,  6  + ;  A.  Ill,  6.  (Ooode.) 
Deep  water  off'  Rhode  Island;  known  from  a  young  specimen. 

(Goode,  Proc.  U.  8.  Nat.  Mus.  1880,  480.) 

Family  CVII  (a).— COTTIDiE. 

(The  Sculpins.) 

Body  moderately  elongate,  fusiform  or  compressed,  tapering  back- 
ward from  the  head,  which  is  usually  broad  and  depressed.  Eyes 
placed  high,  the  interoeular  space  usually  narrow;  a  bony  stay  con- 
necting the  suborbital  with  the  preoperele,  usually  covered  by  the  skin; 
upper  angle  of  preoperele  usually  with  one  or  more  spinous  processes. 
Teeth  equal,  in  villiform  or  cardiform  bands  on  jaws,  and  usually  on  vo- 
mer and  palatines;  premaxillaries  protractile;  maxillary  without  supple- 
mental bone.  Gills  3J  or  4;  slit  behind  the  last  gill  small,  or  obsolete; 
gill-rakers  short,  tubercle-like  or  obsolete;  gill-membranes  broa<ily  con- 
nected, often  joined  to  the  isthmus.  Body  naked,  or  variously  armed  with 
scales,  prickles,  or  bony  plates,  but  never  uniformly  scaled.  Lateral  line 
present,  simple*  Dorsal  fins  separate  or  somewhat  connected,  the  spines 
usually  slender,  the  soft  part  elongate;  caudal  fin  separate,  rounded; 
anal  fin  similar  to  the  soft  dorsal,  without  spines;  pectoral  fins  large, 
with  broad  procurrent  bases,  the  rays  mostly  simple,  the  upper  some- 
times branched;  ventrals  thoracic,  rarely  entirely  wanting,  the  rays  usu- 
ally less  than  1, 5.  Pseudobranchiae  present,  at  least  in  all  our  species. 
Pyloric  coeca  usually  in  small  number  (4-8);  air-bladder  commonly 
wanting.    Genera  about  40;  species  about  150,  mostly  of  the  rock  pools 
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and  shores  of  northern  regions ;  many  species  found  in  fresh  waters. 
The  group,  as  here  understood,  comprises  a  considerable  variety  of 
forms,  and  is  very  difficult  to  define,  as  it  grades  into  the  Liparididce 
on,  the  one  hand,  and  into  the  ScorpcenidcB  on  the  other.  Most  of  the 
species  are  of  small  size  and  singular  aspect,  and  none  are  valued  as 
food.  The  genera  have  been  probably  too  much  multiplied,  and  sev- 
eral of  them  can  be  only  provisionally  accepted. 

(Tnglidce,  group  Cottinay  pt.;  group  Scarpoenina,  part,  GUnther,  ii;  fiunily  PsyehrO' 
lutidce  Gttnther,  iii,  516,  517.) 

a.  Spinous  dorsal  longer  than  soft  part,  of  more  than  14  spines.     (HemitripterincB,) 
b.  Spinous  dorsal  deeply  notched,  the  anterior  spines  highest;  skin  rough,  with 

prickles  and  tubercles;  teeth  on  vomer 
and  palatines;  giU-membrane  free  from 
isthmus;  no  slit  behind  last  gill. 

Hemitripterus,  361. 
aa.  Spinous  dorsal  shorter  than  soft  part,  of  less  than  13  spines. 
0.  Ventral  fins  wanting.    {Asoelichthyincs,) 
d.  Skin  naked;  no  slit  behind  fourth  gill;  glU-membrano  free  from  isthmus; 

teeth  on  vomer  and  palatines. 

ASCELICHTHTS,   362. 

00.  Ventral  fins  present. 

e.  Spinous  dorsal  little  developed,  continuous  with  the  soft  dorsal,  the  spines 

slender,  concealed  in  the  loose  naked 
skin ;  gill-membranes  broadly  Joined  to 
the  isthmus;  no  sUt  behind  last  giU. 
(  Psychrolutinm, ) 

/.  Vomer  and  palatines  toothless Fsychrolutes,  363. 

ff.  Vomer  with  teeth Cottunculus,  364. 

oe.  Spinous  dorsal  not  concealed. 

g.  Gill-openings  extending  below  at  least  to  the  base  of  lowest  pectoral 

ray.    (CotHncB,) 
h.  Slit  behind  last  gill  obsolete* ;  vomer  with  teeth. 
t.  Gill-membranes  broadly  united  to  the  isthmus,  not  forming  a  fold 
across  it ;  head  feebly  armed ;  palatine  teeth  few  or  none. 

Uranidea,  366. 
U,  Gill-membranes  free  from  isthmus,  or  else  forming  a  broad  fold 

across  it ;  head  well  armed. 
j.  Palatine  teeth  weU   developed;    body    usually   more  or  less 

scaly ICELUS,  365. 

jj.  Palatine  teeth  none;  body  without  trUe  scales.... Cottus,  367. 
hh.  Slit  behind  last  gill  evident. 

k.  Vomer  without  teeth;  preopercular  spine  with  antler-like  pro- 
cesses; gill-membranes  forming  a  fold 
across  isthmus... Gymnacanthus,  368. 
hk.  Vomer  with  teeth. 
U  Skin  not  hispid,  t 

*  A  round  pore  in  some  species  of  Cottus. 
t  Partly  villous  in  TrigJop%, 
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m.  Palatino  teeth  nouo. 
n.  Gill-membraae«  more  or  less  Joined  to  the  isthmns,  •ome- 

times  forming  a  fold  across  it. 
0.  First  dorsal  spine  not  elevated. 
p,  Preorbital   strongly   cavernous;    intestinal    canal 

short;    spines   of  head    short;    fresh 

water Triolopsis,  309. 

pp,  Preorbital  little  can vemous;  iutestial  canal  short; 

spines  of  headlong;  marine.   (Snbgenos 

Onoooo^/im)..... C0TTU8,  967. 

ppp,  Preorbital  not  cavernous;  intestinal  canal  elon- 
gate ;  lateral  line  with  a  series  of  lax^ 

bony  plates Enophrys,  370. 

00.  First  dorsal  spine  elevated;  skin  perfectly  smooth; 

intestinal  canal  short.. Liocott us,  371. 
nil.  Qill-membrancs  free  from  isthmus;  sides  below  with 

oblique  series  of  minute  prickly  scales; 
series  of  plates  along  back  and  along 

lateral  line Triglops,  372. 

mm.  Palatine  teeth  present. 

q.  QiU-membranes  joined  to  the  isthmus,  sometimes 
forming  a  narrow  fold  across  it. 
r.  Skin  perfectly  smooth ;  preopercular  spine  with 
antler-like    processes;    spinous    dorsal 

short-,  entire Leptocottus,  STJ. 

rr.  Skin  with  bands  of  rough  scales ;  preopercular 
spine  simple ;  spinous  dorsal  long,  emar- 

ginate Hrmilepidotus,  374. 

qq.  Gill-membranes  entirely  free  from  the  isthmus. 
9.  Sides  of  back  with  a  baud  of  rough  scales; 
ventral  fins  very  long,  anned  with  seto). 

Melletes,  375. 
M.  Sides  of  back  without  band  of  scales. 
t,  Ventrals  I,  5 ;  spinous  dorsal  long. 

SCORP-EXICIITHYS,   876. 

it.  Ventrals  I,  3;  spinous  dorsal  short. 

Oligocottus,  377. 
n.  Skin  everywhere  rough  with  villifomi  prickles;  first  dorsal 

elevated  in  front;  head  small,  with  ver- 
tical cheeks. 
ii.  Gill-membranes  free  from  the  isthmus; 

ventrals  small Blepsi as,  378. 

lilt.  Gill-membranes  united  to  the  isthmus; 
ventrals  well  developed. 

Nautichthys,  379. 
gg.  Gill-opening  restricted  to  the  space  above  the  upx>er  edge  of  the  base 

of  the  pectoral;  skin  everywhere  with 
bifid  or  trifid  prickles.  (Hhamphocot- 
tinfB, ) 
V.  Snout  produced ;  mouth  very  small ;  no 
teeth  on  vomer  or  palatines ;  head  ele- 
vated, with  two  bony  ridges. 

Rhamphocottus,  380. 
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861.— HEUEITRIPTERVS  Cuvicr. 

Sea  Bavens. 

(Cavier,  E^gne.  Anim.  ii,  1829,  ed.  2:  type  Hemitriptei^iis  americanus  C.  &  V.) 

Body  moderately  elongate,  scaleless,  but  the  skin  covered  with  prickles 
and  bony  protuberances  of  various  sizes  and  forms.  Head  large,  with 
numerous  bony  humps  and  ridges  and  fleshy  slips  above;  orbital  rim 
much  elevated,  the  interorbital  space  deeply  concave;  a  depressed 
area  at  the  occiput,  behind  which  are  two  blunt  spines  on  each  side. 
Mouth  very  wide;  jaws,  vomer,  and  palatines  with  broad  bands  of 
teeth;  no  slit  behind  last  gill;  gill-membranes  broadly  united,  free 
from  the  isthmus;  preopercle  with  stout,  blunt  spines;  suborbital  stay 
very  strong,  forming  a  shai*p  ridge.  Spinous  dorsal  much  longer  than 
the  soft  part,  of  15  to  18  spines,  of  which  the  first  two  are  the  highest, 
and  the  fourth  and  fifth  shorter  than  the  succeeding  ones,  the  fin  thus 
deeply  emarginate;  pectoral  fins  very  broad,  much  procurrent;  ven- 
trals  I,  3.  Large  fishes  of  singular  appearance,  inhabiting  the  North 
Atlantic  and  Pacific.    (^/*r,  half;  rpst^y  three;  nrepov^  fin.) 

1040.  H.  americanus  (Gmelin)  Cav.  ^Yal. — Sea  Raven, 

Eeddish  brown,  marbled  with  darker  brown,  and  much  variegated; 
yellowish  below ;  fins  variegated  with  light  and  dark.  Body  villous, 
the  prickles  enlarged  and  tubercle-like  along  back  and  lateral  Hue; 
nasal  spines  strong;  supraocular  ridge  much  elevated,  with  dermal 
flaps  and  two  blunt  spines;  two  pairs  of  fleshy  slips  on  nasal  bones, 
and  two  on  supraocular  ridges;  smaller  cirri  on  maxillary,  on  preor- 
bital,  and  several  on  lower  jaw;  interocular  space  very  deeply  concave; 
two  blunt  occipital  spines  on  each  side,  outside  of  which  are  two  or 
three  others;  opercle  small,  with  a  bony  ridge;  preopercle  with  two 
blunt  spines,  below  which  are  one  or  two  others;  lower  jaw  slightly 
projecting;  maxillary  reaching  beyond  eye,  about  half  head;  pectorals 
nearly  reaching  anal;  highest  dorsal  spine  1§  in  length  of  head,  as 
long  as  caudal;  ventrals  reaching  half  way  to  anal.  Head  2f ;  depth 
3|.  D.  IV,  XII-1, 12;  A.  13;  Lat.  1.  40.  Atlantic  coast  of  America; 
chiefly  northward  from  Cape  Cod. 

{8corp<gna  americana  Gmel.  Syst.  Nat.  1788,  1220:  Cotfus  ocodian  Walbanm,  Artedi 
Pise.  1792,  392;  Cav.  <&  Val.  iv,  268;  Qttnther,  ii,  143:  Hemitriptenu  aoadianue  Storer, 
HiBt.  Fish.  Mass.  35.) 
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1041.  II.  cavift-ons  Lock. 

Very  similar  to  the  preceding,  but  with  the  upper  surface  of  the  head 
more  uneven,  the  concavity  of  the  interocular  area  more  marked,  and 
the  dorsal  fin  with  more  spines.  Head  equalling  depth,  about  ^  in 
total  length  with  caudal.  D.  IV,  XlV-13;  P.  20;  V.  1, 3  5  A.  14;  Lat 
1.  44.  L.  16  inches.  Kodiak,  Alatska;  perhaps  not  distinct  from  the 
preceding. 

(Lockington,  Proc.  Acad.  Nat.  Sci.  Phila.  1880,  233:  1  Cottus  villosus  Pallas,  Zoogr. 
Ho8S.-Asiat.  ill,  129,  1811.) 

362.— ASCI:L.ICHTHTS  Jordan  &  Gilbert. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1680,  264 :  type  Asoelichthya  rhodorua  Jor.  A 
Gilb.) 

Body  plump,  fusiform,  tapering  backward,  covered  with  loose  smooth 
skin;  head  broad,  depressed,  its  upper  surface  evenly  and  weakly  con 
vex;  a  hooked  preopercular  spine;  no  nasal  spines;  a  supraorbital  cir 
rus;  teeth  on  jaws,  vomer  and  palatines;  no  slit  behind  fourth  gill;  gill 
membranes  broadly  united,  free  from  the  isthmus;  spinous  dorsal  low 
the  spines  slender,  almost  concealed  in  the  membrane;  pectorals  broad; 
ventral  fins  wanting.  Small  fishes  of  the  rock  pools  of  the  North  Pacific 
(a,  privative;  <TxeA«^,  leg;  i^Ou^y  hsh.) 

1042.  A.  rhodorus  Jor.  &  Gilb. 

Dark  olivaceous,  sometimes  with  saddle-like  pale  blotches;  lips  rosy; 
spinous  dorsal  dusky,  edged  in  life  with  bright  crimson;  other  fins 
dusky,  edged  with  paler,  the  pectoral  slightly  barred.  Head  low, 
rounded  anteriorly;  maxillary  reaching  to  posterior  border  of  eye.  Xo 
scales,  prickles,  or  barbels  anywhere,  except  a  fringed  cirrus  over  the 
eye;  preopercle  wuth  a  short,  simple,  strongly  hooked  spine;  spines 
directed  downwards  and  forwards  on  subopercle  and  interopercle;  lat- 
eral lino  continuous.  Dorsal  fins  connected  by  membrane,  the  spines 
low,  weak,  nearly  uniform;  soft  dorsal  nearly  twice  as  high  as  spinous; 
pectorals  about  reaching  vent.  ITead  3;  depth  5.  D.  IX-19;  A.  15; 
P.  16.  L.  5  inches.  Pacific  coast;  Sitka  to  Cape  Mendocino;  abundant 
among  rocks  between  tide-marks. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880, 2G4.) 

368.— PS¥CHROL.UTES  GttDther. 
(GUntber,  Cat.  Fisli.  Brit.  Mus.  iii,  516, 1861 :  type  Psychrolutes paradoxiu  Glinther.) 

Body  tadpole-shaped,  tapering  from  the  head  to  the  very  slender  tail, 
covered  with  very  loose,  naked,  movable  skin.    Head  large^  depressed. 
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flattish  above;  snout  obtuse,  rounded ;  interocular  space  very  broad, 
concave,  the  ocular  ridges  obsolete;  lower  jaw  projecting;  maxillary 
entirely  adnate  to  the  skin  of  the  preorbital;  jaws  with  bands  of  villi- 
form  teeth;  no  teeth  on  vomer  or  palatines;  no  spines  or  cirri  about 
the  head;  suborbital  stay  narrow,  not  reaching  preopercle.  Gill-mem- 
branes united  to  the  isthmus;  gills  3^,  no  slit  behind  the  fourth. 
Branchiostegals  7.  Fins  connected;  spinous  dorsal  of  short,  slender, 
flexible  spines,  imbedded  in  the  skin  and  scarcely  visible;  soft  dorsal 
short,  the  rays  close  together;  anal  low;  caudal  separate;  pectoral  fins 
long,  with  a  broad,  procurrent  base.  Ventrals  rather  long,  I,  3,  close 
together,  distinct,  tbe  base  adnate  to  the  body.  Small  fishes,  closely 
resembling  Liparididce^  from  which  group  they  are  distinguished  by 
no  character  of  much  importance.  {^uxpokouTii<:^  one  who  bathes  in  cold 
water.) 

1043.  P.  paradoxus  Gthr. 

Dusky,  pale  below;  sides  of  head  with  round  pale  spots  (mucous 
pores);  top  of  head  with  dark  obscure  streaks.  Body  almost  fusiform, 
tapering  from  the  shoulders  to  the  very  slender  tail.  Head  very  large, 
depressed,  its  bones  thin;  interocular  space  two-fifths  length  of  head. 
Mouth  large,  the  maxillary  extending  to  below  posterior  margin  of  eye; 
premaxillary  on  the  level  of  pupil;  two  blunt  tubercles  behind  eye;  no 
spines  about  head;  processes  of  premaxillary  very  x)rominent;  isthmus 
broad.  Dorsal  long,  the  spines  separated  by  an  emargination  from  the 
soft  rays,  the  spines  very  slender,  weak  and  wide  apart,  enveloped  in 
thick  skin;  soft  rays  close  together,  much  higher  than  the  spines; 
caudal  short,  rounded;  anal  fin  similar  to  soft  dorsal,  but  lower;  ven- 
trals about  half  as  long  as  the  pectorals,  their  rays  about  1, 3.  Head 
2f ;  depth  ^.  D.  VIlI-9;  A.  9;  C.  12;  B.  7.  Il^orth  Pacific;  this 
description  taken  from  a  specimen  examined  by  us  from  Kodiak;  the 
original  type  from  the  Gulf  of  Georgia. 

(Giinther,  iii,  516.) 

864.— COTTUWCUL,US  Collett. 
(Colletf,  Norges  Fiske,  1875,  20:  type  CoitunculuB  micropa  CoUett.) 

Tadpole-shaped,  the  head  extremely  large,  the  body  tapering  rapidly 
from  the  shoulders  to  the  slender  tail ;  mouth  rather  large,  terminal, 
oblique,  the  jaws  about  equal;  villiform  teeth  in  the  jaws;  a  double 
patch  on  vomer;  no  teeth  on  the  palatines;  no  spines  on  the  head,  the 
tubercular  surface  of  the  skull  covered  by  dkin ;  skull  thin^  its  bones 
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not  firm.  GUIs  3^,  no  slit  behind  the  last  arch ;  gill-membranes  broadly 
joined  to  the  isthmus,  their  union  extending  to  above  the  lower  edge  of 
the  base  of  the  pectorals.  Pseudobranchi;e  very  small;  no  cirriy  scales, 
or  prickles;  the  skin  thin  and  movable,  smooth,  or  roughened  with  small 
warts.  Spinous  dorsal  little  developed ;  the  two  fins  usually  continu- 
ous ;  spines  very  slender,  flexible,  imbedded  in  the  skin ;  pectorals  short, 
procurrent  below;  ventrals  very  short,  well  separated,  their  rays  1,3; 
caudal  rounded.  Deeper  parts  of  the  Atlantic;  very  closely  related  to 
Paychrolutes.    (A  diminutive  of  Cottvs,) 

1044.  €•  microps  CoUett. 

Pale,  with  three  broad  dusky  cross-bands  on  body  and  fins,  one  on 
head,  one  through  spinous  dorsal  and  pectoral,  one  through  second 
dorsal  and  anal,  besides  a  small  band  at  base  of  caudal.  Head  very 
large,  its  length,  breadth,  and  depth  nearly  equal;  the  greatest  depth 
at  the  nape;  four  bony  tubercles  on  top  of  head  and  some  at  the  sides, 
all  covered  by  the  skin;  lower  jaw  included;  maxillary  extending  to 
below  the  middle  of  the  eye,  which  is  eqaal  to  the  snout,  and  about  4J 
in  head;  suborbital  stay  and  the  roughish  edge  of  the  preopercle  both 
covered  by  smooth  skin;  chin  and  preorbital  with  pores.  Skin  every- 
where thin,  somewhat  movable,  its  surface  roughened  by  small  blunt 
warts.  Dorsal  fin  continuous,  the  feeble  spines  lower  than  the  soft 
rays;  pectorals  barely  reaching  anal;  caudal  long.  Head  2f ;  depth  3 J. 
D.  VI-19;  A.  10.  L.  8  inches.  Deep  water  off  the  coasts  of  Norway 
and  of  Rhode  Island;  lately  taken  by  the  United  States  Fish  Commis- 
sion. The  specimens  here  described  by  us  differ  somewhat  from  Col- 
lett's  description,  but  the  very  small  size  of  the  original  types  may  per- 
haps account  for  the  discrepancies. 

(f  CoUott,  Norges  Fiske,  1875,  20,  pU  1 ;  Goode,  Proc.  U.  S.  Nat.  Mna.  1880,  479.) 

1015.  C.  torvus  Goode. 

Color  yellowish,  the  fins  all  dusky;  no  cross-bars.  General  form  and 
appearance  of  C  micropSy  but  the  head  still  larger,  and  the  skin  per- 
fectly smooth,  very  thin,  loose,  and  movable  as  in  lAparis.  Tubercles 
on  head  stronger,  more  numerous,  covered  by  skin,  but  more  spine-like, 
the  bones  firmer;  spinous  dorsal  still  feebler  and  more  concealed. 
Head  2J;  depth  3 J.  D.  Vir-14;  A.  ca.  15.  L.  6  inches.  Deep  water 
off  the  coast  of  Ehode  Island;  lately  taken  by  the  United  States  Fish 
Commission. 

(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  479;  name  only.) 
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365.— ICI:L.IJS  Kroyer. 
(Kroyer,  Natnrliist.  Tidsakr.  i,  253,  1844:  type  Icelus  hamaitui  Kroyer.) 

Body  fusiform,  naked,  or  variously  covered  with  rough  scales  or 
plates,  which  are  permanent  and  alike  in  both  sexes  j  skin  otherwise 
smooth.  Mouth  rather  largej  teeth  on  vomer  and  palatines.  Head 
naked  or  scaly,  usually  with  cirri;  preopercular  spine  hooked,  branched, 
or  forked.  Gill-membranes  broadly  united,  free  from  the  isthmus;  no 
slit  behind  fourth  gill;  ventral  rays  I,  3.  North  Atlantic  and  Pacific; 
the  species  diflfering  greatly  in  appearance  and  armature.  (e^eAo^,  re- 
sembling.) 

*  Skin  more  or  less  scaly. 

a.  Spinous  dorsal  not  emarginate. 

h.  Top  of  head  and  interorbital  area  convex  and  nearly  smooth;  head  naked. 
{Artedius*  Girard.) 

1046.  I.  lateralis  (Grd.)  J.  <&  G. 

Dark  clear  olive-green;  head  reddish-shaded,  the  back  with  sharply 
defined  cross-blotches,  alternately  dark  olive  and  pale;  lower  half  of 
sides  usually  with  numerous  small  pale  spots;  belly  bluish ;  fins  barred 
with  different  shades  of  olive,  reddish  brown,  and  black;  northern  6i>e- 
cimens  with  a  black  spot  on  the  front  of  the  spinous  dorsal;  below  it 
a  scarlet  crescent,  bordered  with  yellow.  Body  rather  slender,  little 
compressed.  Head  long  and  low,  less  deep  than  in  the  other  species; 
occipital  region  almost  flat;  interocular  space  much  narrower  than  the 
eye.  Eye  shorter  than  snout,  nearly  5  in  head;  skin  of  head  every- 
where perfectly  smooth,  its  upper  surface  with  numerous  small  con- 
spicuous pores,  and  many  slender  small  cirri;  no  distinct  supraorbital 
cirrus,  and  no  occipital  ridges;  nasal  spines  small.  Mouth  very  large, 
the  jaws  nearly  equal,  the  maxillary  extending  to  below  the  posterior 
edge  of  the  e,ve,  its  length  about  half  that  of  the  head ;  preopercular 
spine  very  small,  covered  with  the  skin,  forked  at  tip.  Dorsal  band  of 
scales  narrow,  of  about  8  rows  anteriorly,  2  or  3  posteriorly.  Lateral 
line  anteriorly,  with  small  cirri.  Dorsal  spines  very  slender,  the  first 
two  shorter  than  the  others;  pectorals  reaching  front  of  anal.  Head 
23;  depth  5.     D.  IX-16;  A.  13;  V.  I,  3;  scales  about  28  in  a  longitu- 


*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  185(),  134 :  type  Scorpwniohihys  lateralis  Girard. 
Dedicated  to  Petrris  Artcdi,  the  "father  of  Ichthyology,"  the  ahlest  student  of  fishes 
before  Ciivier. 

Bull.  Nat.  Mus.  No.  IG 44 
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diual  series.    L.  5  iuclies.    Eock-pools;  from  Piiget  Sound  to  San  Lnis 
Obispo;  not  common. 

(Scorpantichthya  lateralis  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 145:  ArUdius  laUraUt 
Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  70:  Ariedius  lateralis  Gtinther,  ii,  174.) 

hb.  Top  of  head  uneven;  interorbital  area  concave, 
c.  Hea^l  with  steUate  scales  above. 

1047.  I.  notospilotus  (Grd.)  J.  <&  G. 

Olivaceous,  often  tinged  with  purplish,  and  much  variegated;  a  black 
bar  at  occiput;  another  from  middle  of  spinous  dorsal  to  the  axil;  one 
under  front  of  second  dorsal  extending  obliquely  forwards ;  one  under 
posterior  part  of  second  dorsal;  one  on  caudal  peduncle;  bars  and  in- 
terspaees  ever^'where  finely  reticulated  and  mottled;  lower  parts  dusky, 
with  brassy  tinge,  often  with  dark  reticulations  around  whitish  spots; 
branchiostegals  blackish,  with  yellow  tinge;  fins  all  variegated,  the 
lower  fins  generally  dusky;  a  black  spot  ocellated  with  orange  between 
first  and  second  dorsal  spines,  sometimes  a  duller  one  between  third 
and  fourth;  a  large  black  spot  between  sixth  and  eighth  spines.  Ue-ad 
short  and  broad, its  vertex  depressed;  nuchal  region  with  a  cross-ridge, 
in  front  of  which  is  a  quadrate  depression;  two  blunt  tubercles  behind 
each  eye,  armed  at  tip  with  small  spines;  behind  these  two  others  with- 
out spines,  on  the  occipital  ridges;  each  of  these  spines  with  a  small 
cirrus;  a  small  cirrus  above  posterior  part  of  eye;  a  minute  one  on  the 
maxillary;  interorbital  space  deei)ly  concave,  the  supraocular  ridges 
elevated.  Eye  verj-  large,  4f  in  head.  Mouth  moderate,  broad,  the 
maxillary  extending  to  beyond  the  pupil,  its  length  nearly  half  that  of 
the  head;  suborbital  stay  strong;  preopercle  with  a  strong  process, 
bifid  at  tip,  and  with  one  or  more  upward-directed  spines;  below  this 
three  blunt  seiTated  processes  or  multifid  spines;  vertex,  temporal  re- 
gion, interorbital  space,  and  opercles  covered  with  small,  detached, 
stellate  scales,  strongly  spinous  at  their  edges;  th.ese  smaller  than  the 
scales  of  the  dorsal  band.  Head  lij;  depth  4J.  D.  IX-16;  A.  11  or 
12.  L.  10  inches.  Northern  specimens  represent  a  marked  variety, 
the  color  paler,  the  head  more  scaly,  and  the  edge  of  the  preopercle 
without  serrated  processes.  D.  lX-17;  A.  12.  Pacific  coast;  abun- 
dant at  Santa  Barbara  and  in  Puget  Sound;  not  found  in  rock-pools, 

{CalyciUpidotus  lateralis  Ayres,  Proc.  Cal.  Acad.  Sci.  1856,  77:  Artedius  notaspilotms 
Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 134,  and  U.  S.  Pac.  R.  R.  Surv.  Fish.  71 :  ArUdius 
notospilotus  Giinther,  ii,  174.) 

oo»  Head  withont  developed  scales. 

d.  Upper  prcopercalar  spine  hooked,  bifurcate.    (loelus,) 
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1048.  I.  kamatns  Kroyer. 

Yellowish,  with  many  brown  spots.  Head  large,  naked ;  upper  pre- 
opercalar  spine  small,  hooked  upwards,  bifurcate;  3  spines  below  it,  two 
of  them  hooked  upwards;  two  blunt  occipital  spines;  vertex  depressed. 
Skin  of  body  above  with  warty  scales  and  small  prickles;  some  rows  of 
bony  scales  from  neck  to  base  of  caudal;  a  series  of  tubercles  along 
lateral  hue;  sides  of  body  with  scattered  scales;  interocular  space 
very  narrow,  its  width  4  in  eye;  dorsals  separated;  pectorals  shorter 
than  head;  no  air-bladder;  gill-membranes  broadly  joined,  free  from 
isthmus;  no  slit  behind  last  gill.  D.  IX-20;  A.  16;  V.  I,  3.  Arctic 
Seas,  Alaska  to  Spitzbergen. 

(Kroyer,  Naturhist.  Tidsskr.  i,  253,  1844;  Gtinther,  ii,  172.) 

dd.  Upper  preopercular  spine  long,  with  5  hooked  processes. 

1049*  I.  Quadriseraatiis  (Lockington)  J.  &  G. 

Pale  olivaceous,  somewhat  mottled;  lateral  line  with  dark  blotches; 
branchiostegal  region  black  in  the  males;  a  black  bar  at  base  of 
caudal;  a  black  spot  at  front  of  spinous  dorsal,  and  one  at  tip  of  the 
last  spine;  pectorals  with  a  dark  spot  at  base;  other  fins  olivaceous, 
little  variegated.  Body  slender,  little  compressed,  tapering  from  the 
shoulders  to  the  slender  tail.  Mouth  moderate,  the  maxillaries  reach- 
ing about  to  middle  of  pupil;  a  pair  of  ridges  on  the  occiput,  each 
ending  in  a  spine,  the  space  between  them  concave;  interocular  space 
very  narrow,  grooved;  upper  preopercular  spine  very  long,  armed  with 
about  5  hooks,  all  but  one  directed  upwards;  below  this  three  simple 
spines.  Head  naked  or  very  nearly  so,  with  conspicuous  mucous  pores 
above  and  a  few  minute  cirri.  Dorssil  fins  separated;  i)ectorals  broad, 
about  reaching  anal;  ventrals  very  small.  Lateral  line  with  a  series  of 
spinous  plates;  above  it  along  the  back  a  double  series  of  spinous 
plates  placed  at  an  angle,  the  upper  plates  with  the  free  edge  down- 
wai-d  and  backward,  the  lower  plates  with  the  free  edge  upward  and 
backward;  this  band  composed  of  a  single  series  before  and  behind, 
and  not  extending  around  the  dorsal  in  front;  skin  otherwise  perfectly 
smooth.  Head  3 J^;  depth  6 J.  D.  VIII-13 ;  A.  12 ;  V.  1, 3.  L.  3  inches. 
Deep  waters  off  San  Francisco;  locally  very  abundant. 

(Artediua  qiiadriseriaUis  Lockington,  Proc.  U.  8.  Nat.  Mas.  1879,  330.) 
aa,  Spinons  dorsal  fin  deeply  emarginate ;  head  scaly.    {Chitonotus*  Lookington.) 


*  Lockington,  Proc.  U.  S.  Nat.  Mns.  1881,  141 :  type  Chitonot%9  megaoephalu9  Lock. 
{XtTabVf  a  rough  cloak;  r&ro?,  back.) 
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1050.  I.  iiie§racephalas  (Lock.)  J.  &  6. 

Color  pale  olivaceous  with  darker  cross-bars;  fins  in  the  male,  black- 
ish; ventrals  and  anal  whitish,  unmarked;  eye  dusky  above.  Body 
fusiform;  head  long;  eyes  large,  separated  by  a  very  narrow,  slightly 
concave  interorbital  space;  mouth  large,  the  maxillary  extending  to 
posterior  border  of  eye;  preopercle  with  a  strong  process  armed 
with  3  or  4  upward-directed  and  1  horizontal  .point;  below  this  3  other 
spines;  two  or  three  spines  close  behind  eye  on  each  side;  two  occipital 
ridges,  ending  in  spines,  the  space  between  them  concave;  top  of  head, 
iiiterocular  space,  snout,  upper  part  of  opercle,  and  a  narrow  belt  close 
under  the  eye  covered  with  rough  scales;  lateral  line  with  a  series  of 
quadrate  plates,  their  upper  and  posterior  edges  strongly  serrate,  the 
lower  and  anterior  edges  imbedded;  above  these  the  back  is  evenly  cov- 
ered with  smaller  scales,  the  lower  and  anterior  part  of  each  scale  im- 
bedded, and  the  upper  edge  strongly  toothed;  5  to  8  rows  of  these 
scales;  a  narrow  naked  area  at  base  of  dorsal.  Dorsal  spines  slender, 
the  first  usually  longer  than  head,  reaching  past  front  of  soft  dorsal 
when  depressed ;  the  second  and  third  8i)ine8  progressively  shortened ; 
the  4th  higher  than  third,  the  membrane  between  third  and  fourth  deeply 
emarginate;  second  dorsal  high;  pectorals  reaching  past  front  of  anal; 
ventrals  to  vent;  anal  papilla  very  large;  no  conspicuous  cirri.  Head 
2f ;  depth  5^.  D.  III,VII-15;  A.  15;  V.  I,  3;  Lat.  1.  38.  L.  6  inches. 
Off  San  Francisco,  in  deep  water,  locally  abundant;  possibly  a  variety 
of  the  next. 

{Chiionotus  megacephalua  Lockington,  Proc.  U.  8.  Nat.  Mua.  1881,  141.) 

lOcIl*  I.  pugettensls  (Steind.)  J.  &  G. 

Coloration  of  the  preceding.  Body  slender,  stouter  than  in  J.  mefja- 
cephalus;  head  shorter  and  broader;  the  mouth  also  shorter,  the  maxil- 
lary not  reaching  posterior  margin  of  eye;  interorbital  space  extremely 
narrow,  narrower  than  in  L  megacephalus ;  sqnamation  and  armature  of 
head  and  body  precisely  as  in  J.  megacephalus.  Dorsal  lower  than  in  L 
megacep1ialu8y  the  first  dorsal  less  deeply  notched;  the  first  spine  little 
higher  than  the  second,  its  tip  not  reaching  to  the  end  of  the  fin,  its  total 
length  less  than  half  that  of  the  head;  soft  dorsal  high,  higher  than  first 
dorsal  spine.  Head  3;  depth  4§.  D.  UI,  VII-15;  A.  16;  Y.  1, 3;  Lat  1. 
37.    L.  6  inches.    Puget  Sound. 

{ArtediuB  pugettenais  Steindacliner,  Ichth.  Beitriige,  v,  133.) 
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**  Skin  naked)  smooth. 
1053.  I*  *uiicinatU9  (Reinh.)  Eroyer. 

Olivaceous,  mottled  and  barred  with  darker,  above  and  on  fins.  Head 
broad;  lower  jaw  included;  palatine  teeth  well  developed;  maxillaiy 
extending  to  opposite  middle  of  pupil.  Eyes  very  large,  separated  by 
a  narrow  ridge;  occiput  with  two  blunt  ridges,  in  front  of  which  the 
vertex  is  concave;  upper  preopercular  spine  large,  strongly  hooked 
upward,  more  than  half  length  of  eye;  downward-directed  spine  on  pre- 
opercle  long  and  sharp ;  skin  perfectly  smooth.  Pectorals  reaching  fix)nt 
of  anal;  spinous  dorsal  rather  high;  vent  midway  between  snout  and 
middle  of  caudal.  Head  3;  depth  4J.  D.  VIII-13;  A.  11.  L.  4  inches. 
Cape  Cod  to  Greenland,  in  deep  water;  abundant. 

{Coitus  undnatuH  Reinh.  Vid.  Selsk.  Nator.og  Math.  Af handl.  1833, 44 :  Centriderm- 
ichihys  uncinatus  Giinther,  ii,  172:  Icelus  ancinatus  Eroyer,  Natnrh.  Tidsskr.  1844,  253.) 

1093.  I.  (f )  bicomis  (Reinh.)  J.  <&  6. 

Occiput  with  two  acute  points;  four  preopercular  spines,  the  upper- 
most of  which  is  bifurcate.  Skin  not  described.  D.  VIII-15;  A.  14. 
Greenland.    ( Chuniher. ) 

{Cottus  McomU  Reinh.  Vidensk.  Selsk.  Natur.  og  Math.Afh.viii,lxxxY:  Cftitrtderm- 
ichthys  bicamU  Giinther,  ii,  172.) 

366.— URAHriDHA  Dekay. 
Miller^s  Thumbs. 

{Cottus  and  Cottopsis  Girard.) 

(Dekay,  New  York  Fauna,  Fish.,  1842,  61:  type  Uranidea  quiescena  DekAj  =  Cottus 
gracilis  Heckel.) 

Fresh-water  seulpins.  Body  fusiform.  Head  feebly  armed,  the  pre- 
opercular spines  covered  by  the  skin;  skin  smooth  or  very  nearly 
so;  villiform  teeth  on  jaws  and  vomer,  none  on  palatines.  Gill- 
openings  separated  by  a  wide  isthmus,  over  w,hich  the  membranes  do 
not  form  a  fold;  no  slit  behind  fourth  gill.  Branchiostegals  6.  Dorsals 
nearly  or  quite  separate,  the  first  of  6-9  slender  spines;  ventrals  I,  3, 
or  I,  4.  Pishes  of  small  size,  inhabiting  clear  waters  iu  the  northern 
parts  of  Europe,  Asia,  and  America,    The  species  are  extremely  nu- 

•  This  species  should  fomi  the  type  of  a  distinct  genus  if  the  current  genera  of  this 
group  are  to  he  recognized.  The  Japanese  genns  Centridermiohthys  fiich.  to  which 
this  species  and  many  others  of  our  Cottoids  have  heen  referred,  differs  from  /.  unci- 
natus  in  having  the  slit  hehind  the  last  gill  developed,  and  the  giU-memhraues  foUy 
united  to  the  isthmus. 
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merouSy  and  are  very  difficult  to  distinguish,  all  being  very  similar  in 
fonn  and  coloration.  The  relations  of  this  genus  to  Cottus  are  very 
close,     {oupavo^^  the  sky ;  ecdwy  to  look.) 

a.  Palatines  with  teeth;  ventrals  I,  4  (except  Id  1059). 

b.  Preopercular  spiue  large,  strongly  hooked;  skin  above  with  coarse  prickles. 

(Tauridea*  Jordan  &  Rice.) 

1054*  IT.  spilota  Cope. 

Olivaceous,  finely  speckled  and  mottled  with  darker;  belly  white; 
fins  mottled.  Body  contracted  at  front  of  anal,  subterete  posteriorly. 
Head  very  broad  and  flat;  no  occipital  prominences;  preopercular  spine 
extremely  large,  as  long  as  eye,  hooked  upward;  below  it  are  three 
small  spines  directed  downwards;  subopcrcular  spine  strong;  space 
above  lateral  line  behind  head,  covered  with  small  stiflT  prickles,  coarser 
than  in  U.  aspera  and  farther  apart,  slightly  hooked  backward;  no  spines 
behind  axil;  isthmus  broad,  the  gill-membranes  fully  joined  to  it,  not 
forming  a  fold.  Head  3^-;  depth  5J.  D.  VIII-17;  A.  12.  Great  Lakes, 
in  deep  water,  and  northward  to  Hudson's  Bay. 

(Uranidea  spilota  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  82:  Cottopsis  rUxi  Nelson, 
Ball.  Ills.  Mas.  Nat.  Hist.  1876:  Taundea  fqyilota  Jordan,  Man. Vert.  E. U.S. 255:  Cot- 
topsis  apilotus  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  81;  Bean,  Proc.  U.  8.  Nat. 
Mas.  1881,  127;  specimens  from  near  Hadson's  Bay,  said  to  have  no  palatine  teeth.) 

hb.  Preopercular  spine  small,  more  or  less  perfectly  concealed  in  the  skin. 

c.  Skin  almost  everywhere  villous.    {Cottopsiai  Girard.) 

1095.  IT.  aspera  (Rich.)  J.  &  G. 

Grayish  olive,  much  mottled  and  barred;  fins  finely  variegated; 
usually  a  large  black  blotch  on  posterior  part  of  spinous  dorsal. 
Body  rather  stout,  compressed  behind.  Head  rather  broad,  trans- 
versely convex ;  opercle  and  preopercle  with  the  usual  spines,  all  small 
and  nearly  concealed  in  the  skin ;  interorbital  space  broad  and  flattish, 
broader  than  eye  (in  adults);  skin  covered  with  small  close-set  prickles, 
forming  a  villous  covering,  the  prickles  smaller,  stiffer,  and  more  closely 
set  than  in  the  next  sitiecies ;  head,  belly,  caudal  peduncle,  and  space 
along  dorsal  smooth,  or  nearly  so;  pectorals  reaching  anal;  ventrals, 
I,  4,  nearly  reaching  vent;  dorsal  spine  slender;  lateral  line  complete, 
angularly  bent  below  last  rays  of  second  dorsal.  Head  3;  depth  4J. 
D.  X-21 ;  A.  18.     L.  10  inches.     Streams  west  of  the  Sierra  Nevada 

•Jordan  &  Rice,  Man.  Vert.  E.  U.  8.  ed.  2,  1878,  255:  type  Coitopsis  rieei  Nelson. 
(roCLfpay  cow;  etdeay  appearance.) 

t  Girard,  Proc.  Bost.  Soc.  Nat.  Hist,  iii,  303, 1850:  type  Cotiua  asper  Rich.  (xorroS, 
Cottus;  bi/fiiy  appearance.) 
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and  Cascade  Moud tains;  abundant;  specimens  from  the  Sacramento 
River  (var.  parvtis)  smaller  in  size,  paler  in  color  and  with  the  interor- 
bital  space  concave,  narrower  than  eye. 

(Cottua  asper  Rich.  Fauna  Bor.-Amer.  Fish.  295,  1836:  TracMdennm  richardsoni ; 
Heckel,  Ann.  Wiener  Mas.  1840,  1G2:  Centridermichthya  asper  GQnthcr,  ii,  170:  Cot- 
iopsia  anper  Gfrd.  U.  S.  Pac.  R.  R.  Surv.  Fish.  51 :  Coitopais  parvus  Girard,  Proc.  Acad. 
Nat.  Sci.  Phiia.  1854,  144:  Centridemiichihys  paixua  Giiother,  ii,  170.) 

10»S6*  U*  semiscabra  (Cope)  J.  &  G. 

Olivaceous,  barred  and  spotted  as  in  other  species;  fins  mottled; 
spinous  dorsal  pale  at  base  and  tip,  with  a  median  broad  black  band; 
two  dark  blotches  at  base  of  caudal.  Form  of  U.  aspera,  but  slenderer. 
Skin*  of  top  of  head  and  entire  body,  except  lower  part  of  caudal  pe- 
duncle, thickly  covered  with  papillae;  those  of  anterior  and  upper  parts 
of  body  each  tipped  with  a  spine,  many  of  those  on  head  with  median 
l)ore8;  top  of  head  with  a  median  lengthwise  depression.  Head  nar- 
rowed anteriorly,  the  maxillary  extending  to  beyond  pupil;  opercular 
and  preopercular  spines  as  in  U.  mpera;  lateral  line  not  complete; 
spinous  dorsal  low;  soft  dorsal  and  anal  high;  caudal  long;  pectorals 
about  reaching  anal;  ventrals  rather  broad,  reaching  half  way  to  anal. 
Eye  4 J  in  head.  Head  3J;  depth  4J.  D.  VII-18;  A.  14;  V.  I,  4.  L.  4 
inches.     Foi-t  Hall,  Idaho  {Cope).    Utah  Lake  {Jordan). 

{CoUopsis  semiacaher  Cope,  Hayden's  Survey,  Montana,  for  1871-72,  476:  Coitopais 
aemiacaher  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  459.) 

cc.  Skin  smooth,  or  prickly  in  or  behind  the  axil  only.    {Poiamocottuai  Gill.) 

1057.  V.  erulosa  (Grd. )  J.  &  G. 

Olivaceous,  variously  mottled  and  barred;  fins  clouded  with  darker. 
Form  rather  robust.  Mouth  moderate,  the  maxillary  reaching  to  l)ui)il; 
palatine  teeth  evident.  Eyes  small,  little  wider  than  the  interorbital 
space;  preopercular  spine  shorty  spinous  dorsal  low;  i)ectoral  fins 
about  reaching  anal;  ventrals  I,  4,  not  to  vent.  Head  3;  depth  5.  D. 
lX-21;  A.  15-17  (Washington);  D.  VIIl-20;  A.  18  (California).  L.  6 
inches.  Kivers  from  California  to  British  Columbia;  not  rare.  Cali- 
fornia examples  have  the  axillary  prickles  developed  as  usual  in  U.  rich- 
ardsoni;  all  of  them  within  the  space  covered  by  i)ectorals  when  de- 
pressed. Specimens  from  Vancouver's  Island  and  about  Port  Town- 
send  have  these  prickles  forming  a  considerable  band,  and  extending 

*  *'Skin  prickly  above  the  lateral  line;  Hmooth  below  it  posteriorly."    (Cope.) 
tGill,    Proc.    Boat.   Soc.   Nat.    Hist,  viii,  40,  18G1:   typo  Cottus  punctulatua  Gill. 
(noraMoi,  river;  xoTToif  sculpin.) 
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backward  on  both  sides  of  the  lateral  line  to  tbo  middle  of  the  second 
dorsal,  the  band  narrower  and  the  prickles  smaller  posteriorly. 

(Cotiopsis  gu2o9V8  Grd.   Proc.  Acad.  Nat.  Sci.  PUila.  1854,  129:   Centridcrmiekthjfi 
gulosus  Ganther,  ii,  170.) 

1058.  IT.  punctnlata  (Gill)  Cope. 

Light  olivaceous ;  body  covered  with  small  black  spots,  which  become 
larger  and  more  scattered  behind;  soft  dorsal,  pectorals,  and  caudal 
thickly  spotted;  spinous  dorsal  without  dark  blotch.  Head  long  and 
wide.  Mouth  quite  large;  maxillary  reaching  past  front  of  orbit; 
preopercular  spine  strong,  directed  obliquely  backward  and  upward. 
Head  3;  depths.  D.  Vni-17;  A.  13.  (OilL)  Bridger's  Pass;  dlstin- 
.  guished  from  the  other  species  by  the  speckled  coloration. 

(Potamocottus  piinctulaiua  Gill,  Proc.  Boat.  Soc.  Nat.  Hist.  1861,  40,  and  in  Icbth. 
Capt.  Simp.  Expl.  1876,  402.) 

1059.  V.  bendirei  (Bean)  J.  &  G. 

Uniform  dark  brown  above,  lighter  below.  Maxillary  extending  just 
beyond  front  of  eye;  eye  4  in  head;  preopercle  with  4  spines,  the  upper 
one  half  as  long  as  the  eye.  Pectorals  reaching  origin  of  anal;  ven- 
trals  not  to  vent.  Depth  4.  D.  VIII-16;  A.  12 ;  V.  1, 3.  Walla- Walla, 
Wash.    (Bean.) 

{Potamocottus  bendirei  Bean,  Proc.  U.  S.  Nat.  Mns.  1881,  27.) 

1060.  IT.  rictaardsoni   (Agassiz)  J.  &  Q.—'Miller's  Thumb;  Blob;  Muffle-Jaw; 
Bull-head, 

Olivaceous,  more  or  less  barred  and  speckled  with  darker;  fins 
mostly  barred  or  mottled.  Body  slender  or  stout,  tapering  regularly 
backward  to  the  tail;  vertex  somewhat  depressed;  interocular  space 
with  a  groove;  preopercle  with  a  short  sharp  spine,  little  hookexl, 
directed  backwards  and  upwards,  mostly  covered  by  the  skin;  below 
this  are  2  smaller  concealed  spines;  subopercle  with  a  stoutish  spine, 
directed  forwards.  Skin  smooth,  except  the  region  immediately  behind 
the  pectorals,  which  is  beset  with  very  small  sharp  prickles  which  are 
sometimes  obsolete;  lateral  line  conspicuous,  continuous  or  interrupted 
behind;  first  dorsal  low  and  feeble;  pectoral  fins  large,  their  length 
nearly  equal  to  that  of  the  head,  their  tips  usually  reaching  beyond  tlie 
origin  of  the  isoft  dorsal;  ventral  fins  moderate;  isthmus  very  broad, 
the  gill-membranes  not  forming  a  fold  a<5ros8  it.  Head  3J;  depth  4-6. 
•  D.  Yl  to  VIII-16  or  17;  A.  about  12;  V.  I,  4.  L.  3-7  inches.  Middle 
and  Northern  States,  abounding  in  all  clear  rocky  brooks  and  lakes; 
extending  southward  along  the  Alleghanies  to  Alabama. 
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Note. — As  here  understood,  a  wido-sprcad  and  abundant  species,  varying  in  dif- 
forcnt  regions,  as  is  the  case  with  most  non-migratory  species.  In  this  as  in  others 
of  similar  range,  the  inha!)itauts  of  each  stream  may  show  local  peculiarities.  A 
number  of  these  forms  have  received  from  Dr.  Girard  specilic  names,  which  are 
accompanied  by  detailed  descriptions.  Large  collections  of  these  fishes  show  that 
numerous  similar  **  species"  still  exist  nndescribed,  as  it  is  a  rare  thing  to  find  a  speci- 
men which  exactly  agrees  in  all  respects  with  any  of  the  species  in  Dr.  Giraid's 
"Monograph  of  the  I-^esh- Water  Cottoids."  The  following  forms,  of  all  of  which  the 
writers  have  specimens,  may  possibly  be  recognized  as  "varieties,'*  but  of  their  com- 
plete intergradatiou  we  have  no  doubt: 

Var.  richardaoni  (Ag.)  is  rather  slender,  with  the  vent  rather  more  posterior  than 
usual,  placed  midway  between  the  snout  and  the  tip  of  the  caudal;  in  the  others  it  is 
nearly  midway  between  the  snout  and  the  middle  of  the  caudal.  Wisconsin  to  Lake 
Superior. 

{Coitus  richardsoni  Agjissiz,  Lake  Superior,  1850,  300:  Cottus  richardaoni  Girard, 
Monograph  Fresh- Water  Cottoids  N.  A.  39:  Coitus  ricJiardsoni  Giinther,  ii,  1;'8  ) 

Var.  hairdi  (Girard)  is  small  and  slender,  with  the  spinous  dorsal  very  low,  and  the 
palatine  teeth  less  developed  than  in  the  other  forms.     Cayuga  Lake,  N.  Y.,  to  Ohio. 

(Cottus  bairdii  Girard,  Proc.  Amer.  Assoc.  Adv.  Sci.  ii,  1850, 410,  and  Mon.  Cott.  44.) 

Var.  tcilsoni  (Grd.)  is  rather  stouter,  with  stronger  palatine  teeth,  and  with  some  of 
the  uppermost  of  the  pectoral  rays  bifurcate,  these  being  entire  in  the  others.  Ohio 
Valley,  Pennsylvania,  and  Indiana. 

{Coitus  wilsoni  Grd.  1.  c.  42.) 

Var.  alvordi  Grd.  is  short  and  chubby,  with  the  first  dorsal  rather  high,  and  joined 
by  membrane  to  the  second  more  than  in  other  forms.  Common  in  Wisconsin  and 
Michigan. 

(  Coitus  alvordi  Grd.  1.  c.  46. ) ' 

Var.  iRcndionoZw  (Grd.)  is  rather  robust,  with  the  dorsal  fins  scarcely  connected, 
and  the  month  rather  larger,  the  maxillary  extending  to  opposite  posterior  border  of 
eye;  the  preopercular  spine  is  sharp  and  directed  well  upward.  Pennsylvania  to 
North  Carolina,  along  the  Allegbanies;  abundant. 

{Coitus  mcridionalis  Girard,  Proc.  Amer.  Assoc.  Adv.  Sci.  ii,  1850, 410,  and  1.  c.  47.) 

Var.  zophera  (Jor.)  is  sleTider  and  very  dark  in  color,  and  more  conspicuously  varie- 
gated ;  the  first  dorsal  high;  the  palatine  teeth  well  developed.     Alabama  River. 

{Fotamocotius  zoplierus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  187C,  320.) 

Var.  Carolina  (Gill)  is  a  very  large  form,  rather  robust,  reaching  a  length  of  nearly 
six  inches,  without  axillary  prickles,  and  with  the  palatine  teeth  well  developed. 
The  lateral  line,  as  in  the  other  forms,  is  sometimes  continuous  and  sometimes  inter- 
rupted. It  abounds  in  the  limestone  region  from  Indiana  to  Tennessee,  and  is  fre- 
quently found  in  caves. 

{Potamocotins  caroUncc  Gill,  Proc.  Bost.  Soc.  Nat.  Hist.  1861, 40:  Poiamocoitus  Carolina 
Gill,  Simps.  Rept.  Ichth.  Utah,  1877,  403.) 

lOOl.  IT.  i¥hecleri  Cope. 

Body  slender,  entirely  smooth.  He^d  not  broad;  maxillary  reaching 
pupil.  Lateral  line  deflexed  below  dorsal.  Eye  large,  5  in  head;  isth- 
mus as  wide  as  distance  from  i^upil  to  snout;  preopercular  spine  strong. 
Pectoral  longer  than  head,  reaching  past  front  of  anal,  longer  than 
usual  in  V.  richardaoni.    Head  3;  depth  C^.    D.  VII-J7;  A.  12;  P.  16, 


G98      CONTRIBUTIONS   TO   NORTH    AMERICAN   ICHTHYOLOGY — IV. 

its  rays  all  simple.    Utah  and  Western  Colorado,  abnudant;  not  evi- 
dently different  from  the  preceding. 

( Uranidea  wheeleri  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  138:   Uranidea  vkecleri 
Cope  &  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  696.) 

aa.  Palatine  teeth  obsolete.     (  Uranidea,) 

c.  Ventral  rays  I,  4. 

1069.  IT.  coirnata  (Rich.)  J.  <&  G. 

Apparently  similar  to  the  European  Uranidea  gobio,  and  distin- 
guished from  most  of  the  American  species  by  having  the  ventral  rays 
1, 4.  Skin  smooth;  pectorals  as  long  as  head;  preopercular  spine  small 
curved  upwards.  D.  VIII-18;  A.  14.  Great  Bear  Lake  (Richardson); 
perhaps  the  same  as  the  next. 

{Cottu8  cognattis  Richardson,  Fauila  Bor.-Amer.  iii,  1636,40:  Coitus  oognatus  Girardf 
1.  c.  41,  and  GUnthcr,  ii,  157.) 

1063.  IT.  minuta  (Pallas)  J.  <&  G. 

Olivaceous,  finely  variegated  and  speckled;  fins  above  specTcled. 
Body  long  and  low,  little  compressed.  Head  rather  small,  wider  than 
deep.  Mouth  short,  comparatively  small,  the  maxillary  extending  little 
beyond  front  of  orbit;  mandible  included;  preopercular  spine  sharp, 
straight.  First  dorsal  low,  the  spines  nearly  even;  pectorals  reaching 
about  to  vent;  ventrals  not  to  vent;  skin  entirely  smooth.  Head  4; 
depth  4^.  D.  VIH-IO;  A.  14;  V.  I,  4;  Lat.  1.  36.  L.  5  inches.  Aleu- 
tian Islands.    Perhaps  a  vai-iety  of  the  European  CT.  gobio. 

{Coitus  minutus  Pallas,  Zoogr.  Itosso.-Asiat.  iii,  145,1811-1831:  Uranidea  microatoma 
Lockington,  Proc.  U.  S.  Nat.  Mus.  1H80, 58:  not  Coitus  microstomus  Heckel.) 

oc    Ventral  rays  1, 3. 

d.  Anal  rays  14  or  15. 

1064.  IT.  maririnata  Bean. 

Olivaceous,  blotched,  the  fins  punctulate ;  first  dorsal  dark,  with  a 
distinct  pale  margin.  Body  stoutish.  Head  broad,  slightly  depressed; 
maxillary  reaching  to  anterior  third  of  orbit;  i)reoi>ercular  spine  short, 
bluntish;  below  this  one  or  two  smaller  ones;  vent  nearer  base  of 
(*.audal  than  snout.  Head  3;  pectoral  4  in  length;  yeutrals  0.  D.  VI f 
or  VIII-18  or  19;  A.  15;  V.  I,  3.    Walla  Walla,  Washington.     {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1881, 26.) 

1065.  U.  viscosa  (Hald.)  Jor. 

Olivaceous,  variegated,  the  spinous  dorsal  edged  with  orange  in  life; 
fins  mostly  barred.  Body  rather  stout;  mucous  pores  on  head  unusu- 
ally numerous.    Mouth  small;  maxillary  reaching  middle  of  eye;  pre- 
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ocular  spine  acute,  extremely  short,  directed  obliquely  upwards;  isth- 
mus rather  narrow;   first  dorsal  low,  slightly  connected  with  second; 
pectorals  shorter  than  head,  reaching  second  dorsal.      Head  3J  in  • 
length;  depth  4f.      D.  VI-18;    A.  14;   V.  I,  3.      Pennsylvania    and 
Maryland. 

{Cottus  vi8C08U8  Haldeman,  Snppl.  Monogr.  Limnea  1842,  3:  Coitus  viscosua  Girord, 
1.  c.  51.) 

dd.  Anal  rays  11  or  12. 

1066.  IT.  irracilis  (Heckel)  Putn. 

Olivaceous,  mottled,  upper  edge  of  spinous  dorsal  red  in  life.  Body 
rather  slender,  fnsiform;  preocular  spine  moderate,  concealt^d.  I^Iouth 
rather  large,  the  maxillary  reaching  nearly  to  the  pupil;  pectorals 
reaching  front  of  anal;  veutrals  about  to  vent.  Head  3J;  depth  5. 
D.  VIII-16;  A.  12.  Streams  of  New  England  and  New  York;  not 
rare. 

{Coitus  gracilis  Heckel,  Ann.  Wien  Mas.  ii,  148, 1837:  Cottus  gracilis  Girard,  1.  c.  49: 
Coitus  gobio  Ayres,  Bost.  Journ.  Nat.  Hist,  v,  121,  1845 :  Uranidea  quiescens  De  K.  New 
York  Fauna,  Fish.  1842,  61.) 

1067.  IT.  §robioides  (Girard)  Jor. 

Similar  to  the  preceding,  but  larger  and  more  robust,  the  mouth 
larger,  reaching  to  beyond  the  line  of  the  pupil,  and  the  pectorals 
short,  not  quite  reaching  anal;  preopercular  spine  stout,  curved  sud- 
denly upwards.  Head  3J;  depth  4}.  D.  VII-17;  A.  12.  L.  4  inches. 
Tributaries  of  Lake  Champlain.     (Oirard.)     Probably  a  variety  of  U. 

gracilis. 
(Coitus  gohioidcs  Girard,  Proc.  Amer.  Assoc.  Adv.  Sci.  1850,  41,  and  1.  c.  55.) 

1068.  U.  boleoides  (Girard)  Jor. 

Slender,  sub-fusiform.  Mouth  rather  large,  the  maxillary  extending 
to  opposite  the  pupil ;  preopercular  spine  acute,  directed  obliquely  up- 
wards; isthmus  narrow.  Fins  larger  than  in  any  other  species;  pec- 
torals reaching  fourth  ray  of  anal.  Head3J;  depth  5J.  D.  VIlI-17; 
A.  11.    L.  3 J  inches.    Connecticut  Valley  in  Vermont.     (Oirard.) 

(Coitus  boleoides  Girard,  Proc.  Amer.  Assoc.  Adv.  Sci.  1850, 411,  and  1.  c.  56:  Cottus  bo- 
leoides Giiiithcr,  ii,  159.) 

1060.  IT.  franklini  (Agass.)  Jor. 

Olivaceous,  mottled;  both  dorsals  and  anal  with  a  broad  dark  bar 
on  the  distal  half;  pectorals  and  caudal  broadly  blotched  with  dusky. 
Jaws  equal;  preopercular  spine  stout,  short,  prettj'  strongly  hooked  up- 
w^ards  and  inwards;  first  dorsal  rather  high,  not  mucli  lower  than  sec- 
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ond;  pectorals  short,  not  reaching  anal;  axil  prickly,  as  in  species  of 
CoiixypHk.  Head  3 J;  depth  5.  D.  VlII-17;  A.  11  or  12.  Great  Lakes, 
mostly  in  deep  water. 

(Coitus  franklini  Agassiz,  Lake  Superior,  1850,  303:  Coitus  frankUni  Girard,  1.  c.  53: 
Coitus  franklinii  GUnther,  ii,  158:  1  Coitus  fomiosus  Girard,  1.  c.  58:  Uranidea  kumlieai 
Hoy,  MSS. ;  NelsoD,  Bull.  Ills.  Mus.  Nat.  Hist.  1876,  41:  Uranidea  kumlienii  Jordan, 
Proo.  Acad.  Nat.  Sci.  Phila.  1877,  64.) 

1070.  IT.  lioyi  Putnam. 

Grayish  olive,  speckled  and  barred.  Body  rather  slender.  Female 
with  the  anterior  parts  of  body  and  region  above  lateral  line  covered 
with  sparse  prickles;  male  apparently  smooth.  Head  narrowed  for- 
wards; jaws  narrow,  about  equal;  maxillary  reaching  front  of  pupil; 
preopercular  spine  prominent,  longer  than  pupil,  sharp,  almost 
straight,  directed  backwards  and  but  little  upwards;  below  this  is 
another  sharp,  prominent  spine,  also  nearly  straight,  directed  partly 
downwards;  1  or  2  minute  concealed  spines  still  lower;  pectoral  fins 
reaching  vent.  D.  VI-15;  A.  11;  V.  I,  3.  L.  barely  2  inches.  Lake 
Michigan,  in  deep  water;  the  smallest  species,  well  distinguished  by 
its  preopercular  spine. 

(Putnam  MSS.  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist.  1876, 41 ;  Jordan,  Proc.  Acad.  Nat. 
Sci.  Phila.  1877,63.) 

867.— COTTITS*  Linnaeus. 
(Acanthocoiius  Girard.) 
(Artedi;  Linnaius,  Syst.  Nat.:  type  Coitus  scorpius  L.) 

Body  rather  slender,  subfusiform,  covered  with  thick  skin,  in  which 
are  sometimes  imbedded  prickly  plates,  especially  along  lateral  line;  de- 
ciduous granular  tubercles  also  sometimes  present,  but  no  true  scales. 
Head  lar^e.  Mouth  terminal,  large,  the  lower  jaw  included;  villifomi 
teeth  on  the  jaws  and  vomer,  none  on  the  palatines;  suborbital  stay 
strong;  preopercle  with  2  strong  straight  spines  above  directed  back- 
ward, and  1  below  directed  downward   and  forward;  opercle,  nasal 


*  Coitus  merttmsi  Cuv.  &  Val. 

Yellowish,  with  dark  marhlings;  spines  of  first  dorsal  rather  strong;  head  smooth; 
point  of  preopercle  not  reaching  opercle.  D.  VIII-15;  A.  12;  C.  10;  P.  18.  Kamt- 
bchatka.     {Cuv,  tf-  Val.) 

(Cuv.  &,  Val.  iv,  496,  from  a  drawing.) 

Coitus  warmoratus  Cuv.  &,  Val. 

Brownish,  &c.,  much  marbled ;  fins  variegated;  first  dorsal  with  a  large  black  spot; 
2  stronj;  spines  before  the  eye;  2  short  spines  on  the  preopercle;  a  rather  strong  spine 
on  opercle;  dorsal  spines  rather  strong.  D.  VIII-14;  A.  12;  C.  14.  Kamtschatka. 
(Cur.  <f  f'al) 

(Cuv.  4&  Val.  iv,  497,  from  a  drawing.) 
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bones,  orbital  rim,  and  shoulder  girdle  usually  armed;  gill-membranes 
forming  a  fold  across  the  rather  narrow  isthmus;  slit  behind  last  gill 
small  or  wanting,  often  reduced  to  a  mere  pore;  vertebrae  about  28. 
Branchiostegals  mostly  6.  Dorsal  fins  2,  separate,  the  first  short,  its 
spines  rather  slender;  ventral  rays  usually  I,  3.  Species  numerous  in 
the  seas  of  northern  regions,  (xottoi:^  the  ancient  name  of  Uranidea 
gobio,  from  zorroc,  head.) 

a.  Head  with  sroaU  tentacles;  latt^ral  line  with  distinct  plates. 
1071*  C«  bubalis  Euphrasen. — Father-lasher, 

Colors  variegated,  the  dark  markings  sometimes  red.  Head  broad, 
depressed,  covered  with  soft  skin,  in  which  are  many  mucous  pores; 
maxillary  reaching  past  middle  of  orbit;  upper  preopercular  spine 
straight,  slightly  longer  than  eye;  opercular  spine  granulated  at  base; 
small  cirri  above  eye  and  elsewhere  on  head;  usually  one  on  end  of 
maxillary;  cranial  bones  mostly  covered  by  skin;  lateral  line  with 
some  bony  plates,  which  are  most  distinct  anteriorly;  these  are  very 
much  smaller  than  in  Enophrys  bison;  intcrocular  space  very  narrow, 
its  ridge^  continuing  backward,  serrated,  each  ending  in  a  sharp  spine; 
no  trace  of  slit  behind  last  gill;  spinous  dorsal  low;  anal  small;  pecto- 
rals reaching  front  of  anal;  ventrals  moderate.  Head  2g;  depth  3§. 
1).  VIlI-12;  A.  9;  Vertebrae  12  + 17.  Arctic  Europe;  said  to  stray  to 
Greenland. 

(Euphrasen,  Nya  Schwed.  Abhaudl.  1786,  64;  GUuther,  ii,  164;  D«y,  Fish.  Gt.  Brit. 
Ireland,  1880,  51.) 

aa.  Head  without  tentacles;  lateral  line  uuanfied  or  with  concealed  plates. 

1073.  €•  octodecimspinosus  Mitch. 

Olivaceous,  with  transverse  dark  bars,  paler  below;  fins  barred  and 
mottled;  ventrals  plain.  Body  very  slender,  tapering  backward  to 
the  long  and  slender  caudal  peduncle.  Head  long  and  narrow;  mouth 
moderate;  maxillary  not  extending  past  eye,  2^  in  head.  Upper  pre- 
opercular spine  extremely  long,  longer  than  eye,  extending  beyond  tip 
of  opercular  spine,  its  length  more  than  4  times  that  of  the  spine  below 
it;  a  strong  spine  at  upper  posterior  margin  of  orbit  directed  upward 
and  backward;  occipital  ridges  long,  low,  converging  behind,  each 
ending  in  a  similar  spine.  Vertex  nearly  flat.  Eye  very  large,  as  long 
as  snout,  4 J  in  head,  much  wider  than  interorbital  space;  nasal  spines 
sharp.  Skin  usually  without  rough  tubercles;  lateral  line  with  a  series 
of  partly  concealed  plates.  Spinous  dorsal  higher  than  soft  dorsal; 
the  spines  strong,  the  longest  nearly  half  head;   x>ectorals  reaching 
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anal;  veiitrals  not  to  vent;  no  trace  of  slit  behind  last  gill.  Head 
-i;  depth  5i.  D.  IX-15;  A.  14;  V.  I,  3.  Atlantic  coast;  rather  com- 
mon northward. 

(Mltcb.  Trana.  Lit.  and  Phil.  Soc.  N.  Y.  i,  380,  1815;  Gunthcr,ii,  163:  Aoantkooottn$ 
virginiami8  Storer,  Hist.  Fitib.  Mass.  2t^.) 

1073*  C*  seneus  Mitch  ill. — Gnihhy, 

Grayish  olive,  much  variegated  with  darker;  no  distinct  paler  spots; 
back  and  sides  with  broad,  dark,  irregular  bars;  all  the  fins  barre<l; 
mandible  mottled;  belly  pale.  Head  rather  broad;  maxillary  2J  in 
head,  reaching  to  just  beyond  pupil;  supraocular  and  occipital  ridges 
])roiuinent,  each  with  a  low,  bhmtish  spine;  nasal  spines  moderate; 
upper  preopercular  spine  shorter  than  eye,  nearly  twice  length  of  the 
next  spine,  about  reaching  middle  of  opercle.  Lateral  line  complete; 
sides  with  scattered  concealed  plates.  Dorsal  spines  rather  low,  higher 
than  the  soft  rays;  pectorals  reaching  anal;  no  trace  of  slit  behind  last 
gdl.  Head  2^ ;  depth  4.  D.  rX-13;  A.  10;  V.  I,  3.  L.  6  inches.  Coast 
of  Southern  New  England  and  New  York;  our  smallest  species;  com- 
mon in  seaweeds  near  shore. 

(MitchiU,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  1815,  380;  Goode  &  Bean,  Bull.  Essex 
Inst.  1879,  13:  Coitm  mit chilli  iiiintlnnTy  ii,  1G4.) 

107<i.  €•  scorpioides  Fabricius. 

Very  dark,  finely  mottled  with  i)aler;  fins  dusky,  with  paler  spots; 
anal  and  ventral  tins  with  the  pale  spots  larger.  Body  stoutish,  tail 
slender.  Head  very  short;  jaws  short.,  the  maxillary  reaching  the 
middle  of  the  large  eye;  top  of  head  concave  between  the  two  occipital 
ridges;  preopercular  spines  quite  short;  opercular  spine  almost  obsolete. 
Skin  nearly  smooth.  Isthmus  narrow,  the  fold  across  it  very  narrow; 
no  trace  of  slit  or  pore  behind  the  last  gill.  Dorsal  fins  slightly  joineil, 
the  spines  slender;  pectorals  reaching  vent.  Head  3;  depth  4|.  D. 
X-17;  A.  12;  V.  I,  3.    Arctic  regions  of  America;  Greenland  to  Siberia. 

(Fabr.  Fauna  Groenl.  157,  17^0;  Bean,  Bull.  U.  S.  Nat.  Mus.  xv,  122;  LUtken  Aft. 
Videusk.  Meddels.  Kjobenb.  It^G,  12:  Coitus  pachypus  GUniheTy  ii,  161.) 

1075.  €•  scorpius  L. 

Dark  olivaceous,  mottled  with  paler;  fins  dusky,  with  paler  sjwts. 
General  characters  of  the  subspecies  grcenlandicits,  from  which  it  differs 
chiefly  in  the  smaller  size,  the  narrower  interorbital  space,  which  is  4 
diameter  of  eye,  and  in  the  lower  spinous  dorsal,  the  highest  spines  be- 
ing about  one-eighth  the  length  to  base  of  caudal;  poi-e  behind  last  gill 
usually  very  small,  but  evident.  Head  2^;  depth  4\.  D.  X-16;  A.  14. 
Northern  Europe  and  Arctic  regions  of  America,  south  to  Eastport,  Me. 

(L.  Syst.  Nat.;  GUuthcr,  ii,  159;  Beau,  Bull.  U.  S.  Nat.  Mua.  xv,  116.) 
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Siibsp.  g^rcenlaudlcus  (Cuv.  &  Val.)  Bean.— Da^fd^  Sculpin, 

Daik  brown  above,  with  broad  darker  bars;  below  yellowish,  the 
belly  in  the  male  with  large  pale  spots;  back  and  top  of  head  with 
grayish  blotches;  fins  brown  and  yellow,  all  of  them  spotted  and 
barred.  Head  large.  Mouth  large ;  maxillary  reaching  posterior  edge 
of  orbit,  2.J  in  head;  the  supraorbital  and  occiintal  spines  tubercle  like; 
a  small  tubercular  spine  on  front  of  occipital  ridge;  upper  preopercular 
spine  reaching  middle  of  opercular  spine,  its  length  equal  to  eye,  not 
twice  that  of  the  spine  below  it;  nasal  S]>ines  sharp.  Sides  of  body 
above  lateral  line  with  a  series  of  imbedded  prickly  plates,  below 
which  are  numerous  scattered  spines  and  prickles.  Dorsal  and  anal 
fius  high;  spinous  and  soft  dorsals  about  equal  in  height,  their  height 
more  than  one-seventh  of  length  of  body;  ventrals  long;  i)ectoral8 
about  reaching  vent.  Eye  large,  equal  to  least  interorbital  width  (in 
specimens  a  foot  long).  Head  2J;  depth  4.J.  D.  X-17;  A.  14;  V.  T,  3; 
P.  18.  L.  25  inches.  New  York  to  Greenland,  common;  one  of  the 
largest  sculpins. 

{Coitus  grccnJandicus  Cuv.  ife  Val.  iv,  156:  Acanthocottns  rariahWa  Girard,  Boat.  Jonm. 
Nat.  Hint,  yi,  248:  Coitwt  gr<BnIandicu8  Giinther,  ii,  161;  Goodo  &  Beau,  Bull.  Esmox 
lust,  xi,  13,  1879:  Acanthocottua  cariabilis  Storer,  Hist.  Fish.  Mass.  26;  Day,  Fish.  Gt. 
Brit.  188(),  r.l :  ?  Cotiu8  porosus  C.  «fe  V.  viii,  498:  AcanthocottuH  mucosus  Ayres,  Proc.  Cal. 
Acad.  Nat.  Sci.  1854,  1;;^.) 

1076.  C.  polyacanthocephalus  Pallas. 

Dark  olive  above,  much  variegated  with  darker  and  reddish;  belly 
mostly  wliii  ish ;  sides  and.belly  (in  males)  with  numerous  blackish  reticu- 
lations surrpunding  large  round  white  spots;  jaws  dusky,  mottled  with 
wliitish ;  membrane  joining  maxillary  to  preorbital  black,  with  round 
white  si)ots;  fins,  all  hut  the  ventrals,  mottled  and  barred  wuth  blackish 
and  yellowish.  Body  rather  elongate.  Head  long  and  narrow,  some- 
what compressed,  concave  between  the  orbits,  the  orbital  rim  being 
elevated;  nasal  spines  strong;  a  strong  ridge  above  eye,  with  a  blunt 
compressed  spine  behind  it;  behind  this  a  small  digitate  cluster  of 
ridges  ending  in  low  spines;  behind  these  an  irregular  broken  ridge 
on  each  side  of  the  vertex,  extending  to  the  occiput;  outside  of  this 
another  ragged  ridge;  suborbital  stay  strong,  striate;  upper  preopercu- 
lar spine  long,  straight,  simple,  striate  at  base,  longer  than  eye;  a 
similar  but  shorter  spine  below  it,  not  half  as  long,  and  the  usual 
downward directed  spine  at  lower  edge  of  preopercle  and  subopercle; 
opercular  spine  moderate.  IMouth  rather  lar;i;e,  the  maxillary  reaching 
beyond  eye,  half  length  of  head;  skin  of  top  of  head  covered  with 
small  smooth  warts;  skin  of  body  with  some  scattered  rough  tuber- 
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cles,  usually  nearly  sraootli.  Dorsals  not  very  high;  dorsal  spines 
slender;  pectorals  reaching  anal;  ventrals  moderate,  I,  3.  A  miuuto 
pore  usually  present  behind  last  gill.  Lateral  line  complete.  Head 
2i;  depth  4^.  D.  X-I,  13;  A.  11.  L.  24  inches.  Puget  Sound  to 
Alaska;  ver^'  abundant;  one  of  the  largest  sculpius. 

(Pallas,  Zoogr.  Ros8.-Asiat.  1811,  ui,  133;  Guntbcr,  ii,  166.) 

1077.  €•  labradoricus  (Grd.)  Gthr. 

Nasal  spines  small;  a  rough  prominence  above  orbit,  and  two  similar 
ones  on  occiput;  a  slight  depression  on  crown ;  four  preopercular  spines, 
the  upper  about  %  length  of  eye,  equal  to  interorbital  width;  eye  as 
long  as  snout,  5  in  head,  half  length  of  maxillary,  which  extends  to  the 
vertical  from  its  hinder  margin.  Dorsal  spines  slender,  the  longest  | 
length  of  maxillary;  pectorals  reaching  a  little  beyond  anal;  ventrals 
not  to  vent;  skin  above  lateral  line  with  a  few  spinous  tubercles;  a 
small  slit  behind  fourth  gill.  D.  X-14;  A.  14;  V.  I,  3;  P.  17;  C.  11; 
B.  6.    (Bean.)    Labrador  and  Hudson's  Bay. 

(Acanthocoftus  labradoricus  Gnl.  Bost.  Jouni.  Nat.  Hist,  vi,  1850,  247,  pi. ;  GUnther,  il,    * 
103;  Bean,  l»ioo.  U.  S.  Nat.  Mus.  iv,  1881,  128.) 

1078.  €•  taRniopterus*  Kner. 

Color  of  C.  grcBnlandicus,  but  darker,  with  dark  bars;  gill-membranes 
and  hinder  part  of  belly  dark;  dark  regions,  with  veiy  bright  white 
specks  of  different  sizes;  first  dorsal  partly  black,  partly  transparent; 
second  dorsal  crossed  by  3  oblique  dark  bands;  anal  by  4,  in  contrary 
directions;  caudal  with  3  dark  bars;  pectoral*  with  4  or  5  dark  bars, 
much  narrower  than  the  interspaces;  ventrals  with  black  and  white 
spots.  Lower  jaw  projecting.  Eye  5  in  head,  as  long  as  snout;  supra- 
ocular ridge  slightly  elevated,  continued  backward  as  a  low  bony  ridge, 
without  spines;  a  quadrangular  depression  between  these  ridges;  crown 
and  occiput  with  naked  warty  skin;  preopercle  with  4  spines,  the  up- 
permost straight,  as  long  as  eye;  highest  dorsal  spine  half  length  of 
head;  soft  dorsal  twice  as  high;  pectorals  reaching  anal;  ventrals  to 
vent.  Sides  often  with  irregular  rough  bony  tubercles;  a  moderate  slit 
behind  last  gill;  gill-membranes  partly  free  from  isthmus.  D.  VIII- 
13;  A.  12;  Lat.  1.  40.     {Kner.)    Alaska  to  Northern  China.. 

(Cotfus  iwniopterus  Kner.  SitzuugsluT.  Kais.  Acad.  Wias.  Wien,  1868,310;  Beau,  Proc. 
U.  8.  Nat.  Mus.  1881,248.) 

1079.  €•  quadrscornis*  L. 

Olivaceous,  so:newhat  variegated;   the  fins  faintly  spotted.      Body 

*  OncocoiiiiH  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 13:  type  Cotttis  quadHoomit  Gill. 
{oyKo^f  hook;  xorro^f  Cottus.) 
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rather  slender.  Head  long,  tapering  forward;  mouth  large,  the  max- 
illary reaching  to  below  posterior  margin  of  eye;  eye  moderate,  4  ia 
head;  bones  of  head  below  eye  cavernous,  as  in  Triglopsis  tJiompsoniy 
but  less  so;  preopercle  with  2  long,  diverging  spines,  the  upper  and 
longer  not  quite  reaching  opercular  margin;  opercular  and  scapular 
»pines  quite  short;  a  rugose  spine,  sometimes  broader  and  expanded  at 
tip  like  a  cock's  comb,  above  each  eye  posteriorly,  and  a  similar  one  on 
each  side  of  occiput.  Males  with  irregular  series  of  round,  rough,  wart- 
like scales  above  the  lateral  line;  these  wanting  in  the  female;  lateral 
line  chain-like,  with  small  imbedded  plates;  head  naked.  Frst  dorsal 
convex,  of  slender  spines,  well  separated  from  second,  which  is  rather 
high,  the  longest  ray  1§  in  head;  pectorals  reaching  anal;  ventrals 
moderate.  A  moderate  slit  behind  last  gill.  D.  VIII-14;  A.  13;  coBca 
7;  vert.  40;  Lat.  1.  45.    Greenland  to  the  Baltic  Sea. 

{Cotiu9  qnadricomis  L.  Syst.  Nat.:  Cottua  quadrioomis  GUnther,  ii,  166:  Oncocottns 
guadiicornis  Gill:  Coitus  hexa<iorni9  Rich.  Franklin's  Joum.  726:  Coitus  kexaoamU  GiXur 
ther,  ii,  166;  Day,  Fish.  Gt.  Brit.  1880,  53.) 

10§0»  €•  huEnilift  Bean. 

Brownish,  pale  below;  sides  with  a  few  white  blotches;  first  dorsal 
with  2  broad  oblique  dark  bands,  separated  by  a  pale  area;  second 
dorsal  with  5  dark  bands;  anal  with  6;  pectorals  with  4;  caudal  with 
3;  ventrals  pale,  with  2  dark  areas.  Head  broad,  subtriangular,  much 
depressed,  its  greatest  depth  2§  in  its  length ;  eye  2  in  snout,  7  in  head, 
equal  to  the  concave  interorbital  space;  surface  of  head  covered  with 
small  dermal  tubercles;  patch  of  vomerine  teeth  very  large;  nasal  spines 
strong;  a  blunt  prominence  above  each  eye,  and  2  on  the  occiput;  sev- 
eral  radiating  ridges  behind  eye,  as  in  C.  polyacanthocephalus ;  upper 
preopercular  si)ine  as  long  as  eye;  maxillary  reaching  slightly  past 
eye,  2^  in  head.  Longest  dorsal  spine  about  half  postorbital  part  ot 
head;  pectorals  reaching  soft  dorsal.  A  series  of  rough  bony  tuberples 
above  lateral  line  and  some  small  ones  below  it.  A  pore  behind  last 
gill.  Head  2§;  depth  5J.  D.  X-IC;  A.  13;  V.  I,  3;  P.  18;  B.  6. 
Chamisso  Island,  near  Bering's  Str«aits.    {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mas.  iv,  149,  1881.) 

10§1.  €•  Jack  Cuv.  &,  Val. 

Body  and  pectoral  fins  spotted  with  brown ;  vertical  fins  with  brown 
bands.     Resembles  C.  scorpius;  the  preopercular  spines  similar,  but 
there  are  slight  granulations  instead  of  tubercles  behind  the  eye  and 
Bull.  Nat.  Mus.  No.  16 16 
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temples;,  rough  scale-like  tubercles  along  the  back  above  the  lateral 
line;  first  dorsal  low.  D.  Vll-15j  A.  15.  L.  21  inches.  Bering's 
Sea.    {Cuv.  &  Val.) 

{Myoxocephalus  Steller  MSS.  in  Tiles.  M^ro.  Acad.  Sci.  Petersb.  iv,  273,  1811  (lum- 
hinomial);  Cuv.  &  Val.  iv,  172;  GUuther,  ii,  165.) 

1083.  C.  axillaris  (GiU)  Bean. 

Bluish,  with  whitish  spots  on  trunk  and  a  darker  band-like  spot  below 
anterior  portion  of  second  dorsal;  abdomen  yellowish;  region  above 
anal  spotted;  above  this  are  larger  spots  confluent  with  the  dark  color 
of  sides;  spinous  dorsal  with  2  vertical  dark  bunds;  second  dorsal  with 
3  oblique  ones ;  caudal  banded;  anal  spotted;  pectoral  black  at  base, 
with  2  oblique  bands;  a  dark  spot  on  lower  axil.  Head  subrhom- 
boidal,  large,  depressed;  postorbital  crests  little  developed;  preopercle 
with  2  simple  spines  near  the  angle,  and  2  tubercles  below;  opercle  with 
a  longitudinal  rib  ending  in  a  spine.  Skin  smooth,  or  with  scattered 
tubercles.  Gill-membranes  forming  a  fold  across  the  isthmus.  D.  IX- 
15;  V.  I,  3;  B.  6.    Bering's  Strait.     (GUI) 

{Boreocottus  axilluna  Gill,  Proc.  U.  S.  Nat.  Mus.  1859,  166.) 

1088.  C.  (?)  poiaris  Sabine. 

Pale,  with  clusters  of  minute  dark  spots.  Head  compressed;  najsal 
spines  present;  lower  jaw  included;  preopercle  with  4  strong  spines; 
pectoral  fins  larger  than  in  Uranidea  gohio  ;  lateral  line  with  a  series  of 
small  tubercles.  D.  VI  to  VIII-13;  P.  15;  V.  I,  4;  A.  14;  C.  14.  L.  2 
inches.  North  Georgia,  British  America.  [Storer.)  Probably  not  a 
Cottus. 

« 

(Sabine,  Parry's  First  Voyage,  213;  Storer,  Synop.  Fish.  N.  A.  307.) 

10§4.  €•  (t)  platyceplialus  PaUas. 

Olivaceous,  much  variegated,  wliite  bc»low;  fins  spotted.  Head  large, 
much  depressed,  as  broad  as  the  body;  lower  jaw  projectuig;  teeth  on 
vomer  and  on  palatines  (?)  ("in  area  lunata  palatio  medii,  et  utrinqne 
lineari'').  Eyes  moderate,  near  together;  vertex  fiat  behind  the  eyes, 
with  a  ridge  on  each  side,  in  front  of  which  near  the  orbit,  and  behind 
at  the  nape,  are  oblong  tubercles,  each  ending  in  a  short  spine;  preop- 
ercle with.  2  very  strong,  diverging  spines  above;  opercle  with  a  con- 
cealed spine;  lateral  line  with  concealed,  elongate  plates;  back  with 
rough  warts;  pectorals  large;  dorsal  spines  feeble.  D.  VII-12;  A.  11; 
C.  10;  P.  15;  Y.  I,  3.    L.  12  inches.     Kamtschatka.    {PdOoB.)    If  this 
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species  really  has  palatine  teeth,  it  cannot  belong  to  this  genus.    It 
may  be  a  species  of  Centridermichtkys, 

(Pallas,  Zoogr.  Rosso- Asiat.  iii,  135,  1811;  Ciiv.  &  Val.  iv,  177:  Megalocottue  platy- 
cephalus  Gilly  1861,  166.) 

aaa.  Head  "with  tentacles  above;  lateral  line  without  plates.    {PorocottuB*  Gill.) 

1085.  €•  verrucosus  Bean. 

Very  dark  brown,  whitish  below;  spinous  dorsal  dark,  with  a  median 
and  a  posterior  light  band;  soft  dorsal  and  pectorals  each  with  5  dark 
bands;  anal  whitish,  with  a  dark  stripe;  ventrals  pale.  Nasal  spines 
sharp;  a  short  tentacle  above  each  eye  and  one  on  each  side  of  the 
vertex;  vertex  and  interorbital  space  deeply  concave;  crown,  nape,  and 
interorbital  region  with  small  dermal  warts;  upper  preopercular  spine 
as  long  as  short  diameter  of  eye;  eye  4  in  head,  as  long  as  snout;  max- 
illary reaching  to  below  middle  of  eye^  half  length  of  head,  longer  than 
fourth  dorsal  spine.  Pectoral  reaching  front  of  anal;  skin  smooth; 
lateral  line  with  numerous  short  vertical  accessory  branches,  placed 
opposite  each  other.  Ko  pore  behind  last  gill.  Head  2.J ;  depth  4J. 
D.  XI-16;  A.  15;  V.  I,  3;  P.  17;  C.  12;  B.  6.  L.  3J  inches.  Plover 
Bay,  near  Bering's  Straits.    {Bean,) 

(Bean,  Proc.  U.  S.  Naf.  Mus.  iv,  152,  1881.) 

1086.  €•  nlgrer  Bean. 

Almost  black;  sides  mottled  with  lighter  brown,  sometiilties  with 
round  white  blotches  on  belly  and  sides;  pectoral  plain  or  with  white 
blotches.  Nasal  spines  blunt,  covered  with  skin;  no  spines  above 
orbits  or  on  occiput;  no  sharp  sjiines  on  head  except  the  two  upper 
preopercular  spines,  which  are  almost  concealed;  the  uppermost  as 
long  as  eye,  G  in  head,  and  equal  to  snout  or  interorbital  space;  top  of 
head  with  fine  dermal  granulations,  the  vertex  with  numerous  slender 
tentacles;  a  soft  tentacle  of  moderate  length  above  eye;  jaws  equal; 
maxillary  longer  than  fourth  dorsal  spine,  2  in  head,  reaching  hinder 
margin  of  orbit.  Caudal  and  ventrals  each  half  length  of  head ;  pec- 
toral not  reaching  vent;  skin  smooth.  A  small  slit  behind  last  gill. 
Head  2 J.  D.  IX-16;  A.  12;  V.  I,  3;  P.  16;  B.  6.  Saint  Paul  Island,* 
Bering's  Sea.    {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  iv,  151, 1881.> 

108T.  €•  quadrlfills  (Gill)  J.  <&  G. 

Purplish,  irregularly  spotted  with  black;  a  dark  spot  below  eye,  and 
another  on  maxillary;  fins  mostly  variegated  with  black;  a  dark  spot 

*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 166:  type  Poroootiu$  quadrifilU  QUI.  (itopoi, 
pore;  xorroct  Cottne.) 
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on  upper  axil,  and  another  toward  middle  of  base  of  pectoral.  Head 
large,  depressed,  subrbomboidal ;  preopercio  with  a  single  hooked  spine; 
opercle  without  longitudinal  rib  or  spine;  lower  jaw  and  other  parts  of 
head  with  numerous  large  pores.  Mouth  moderate.  Ventrals  small. 
Skin  naked;  a  slender  filament  over  each  eye,  aud  one  on  each  side  of 
nape.  Gill-membranes  forming  a  fold  across  the  isthmus.  D.  VIII- 
13;  V.  I,  3;  B.  5.    Bering's  Stiaits.     {Gill.) 

(Porocoitua  quadrifiUa  Gill,  Proc.  U.  8.  Nat.  Mu8.  1859,  166.) 

368.— OTMIVACANTHIJS  Swainson. 
{Phohetor  Kroyer.) 
(Oymtiocanthus  Swainson,  Class.  Fish.  &c.,  1839,  271:  type  Cottua  veniralis  C.  &  V.) 

General  characters  and  appearance  of  Cottmy  but  with  no  teeth  on 
the  vomer,  and  with  a  small  but  well-defined  slit  behind  the  last  gill. 
The  upper  preopercular  spine  is  armed  with  2  or  3  antler-like  processes, 
and  the  fins  are  all  very  large,  the  ventrals  notably  so.  Marine  species 
of  the  Arctic  Seas.    (/'w/ivcJc,  naked;  axdvOa,  spine.) 

1088.  O.  pistilliger  (Pallas)  Gill. 

Dark  brown  above,  with  traces  of  darker  vertical  bars;  belly  pale; 
males  with  the  axillary  region  dusky,  with  many  large  round  white  spots; 
first  dorsal  blackish,  with  pale  blotches;  second  dorsal  with  alternating 

m 

oblique  bands  of  white  and  blackish;  anal  and  caudal  nearly  plain;  pec- 
torals and  ventrals  yellowish,  with  black  cross-bars;  mandible  barred 
with  black.  Nasal  spines  small ;  occipital  ridges  low,  the  space  between 
them  concave,  with  rough  plates;  supraorbital  ridge  ending  in  a  blunt 
tubercle;  interorbital  area  with  smooth  skin.  Eyes  very  large;  maxil- 
lary extending  to  pupil ;  upper  preopercular  spine  broad,  much  shorter 
than  eye,  with  about  three  points;  skin  mostly  smooth;  axil  prickly; 
inner  edge  of  middle  pectoral  rays  papillose  ( (J ).  Spinous  dorsal  verj- 
high  and  long,  the  longest  spines  in  the  male  three-fourths  length  of 
head;  second  dorsal  a  little  lower;  anal  very  long,  rather  low;  pec- 
torals very  broad,  reaching  past  front  of  anal,  the  lower  rays  rapidly 
shortened;  ventrals  extremely  long,  the  rays  loug-exserted,  reaching 
past  front  of  anal;  anal  papilla  large.  Head  3J;  depth  4§.  D.  XII- 
16;  A.  18;  V.  J,  3;  P.  16;  vert.  12  + 18.  Arctic  Seas,  south  to  Norway, 
Alaska,  and  Labrador. 

(CottM  piatilliger  Pallas,  in  Cuv.  &  Val.  iv,  193,  1829:  Cottu8  veniralis  Cuv.  &  Val. 
iv,  194:  Cottu8  pistUUger  Pallas,  Zoogr.  Ross.-Asiat.  iii,  43,  printed  1811,  published 
1831 :  Acanthocottua patria  H.  R.  Storer,  Bost.  Joiirn.  Nat.  Hist,  vi,  250:  Cotlua  rentratia 
GUuther,  it,  167:  Coitua  piatilliger  Gilnther,  ii,  1G7:  Cotiua  iricuapia  Rehih.  Vidensk. 
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Selsk.  Naf.  Math,  v,  iii:  Coitus  fahricii  Girard,  Monogr.  Cott.  59:  CoHus  tricutpis  QVLn- 
ther,  ii,  168;  Plwleior  tricuspis  Kroyer,  Natur.  Tidskr.  i,  263,  1844:  Bean,  Bull.  U.  8. 
Nat.  Mas.  xv,  127,  1879:  Cottiis  ventralis  Collett,  Christiania  Vid.  Selsk.  Forh.  1878, 
151.) 

1089.  G.  galeatns  Bean. 

Olivaceous  5  back  with  four  distinct  brown  spots,  the  longest  nearly 
twice  as  long  as  eye,  and  extending  a  little  below  lateral  line,  there 
blending  with  a  wavy  lateral  stripe;  dorsals  and  pectorals  with  inter- 
rupted black  bands;  lower  fins  plain  whitish.  Body  elongate.  A  small 
tubercle  above  each  eye;  four  preopercular  spines,  the  longest  about 
as  long  as  eye,  and  with  two  or  three  processes.  Space  between  eyes 
deeply  concave,  completely  covered  with  bony  granulations,  as  are  the 
crown  and  neck;  similar  granulations  on  hinder  margin  of  orbit,  on 
suborbital  stay  and  on  opercles.  Skin  of  body  naked.  Pectorals,  and 
in  males  the  ventrals  also,  reaching  beyond  vent;  maxillary  reaching 
to  below  eye.  Head  3^  (including  caudal);  depth  7 J.  D.  XI-16;  A. 
19;  V.  I,  3.    Unalashka.     (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1881,  153.) 

369.— TR10I.0PS1S  Girard. 
(  Ptyonotus  Gthr. ) 
(Girard,  Proc.  Bost.  Soc.  Nat.  Hist,  iv,  18, 1851:  type  TriglopsU  thampaoni  Grd.) 

Body  and  head  slender.  Skin  naked;  lateral  line  chain-like.  Teeth 
on  vomer,  none  on  the  palatines.  Eyes  large,  the  interorbital  area  con- 
cave; bones  of  lower  part  of  head  extensively  cavernous;  a  small  but 
distinct  slit  behind  last  gill;  gill-membranes  almost  free  from  the 
isthmus,  forming  a  broad  fold  across  it;  preopercular  spines  straight, 
simple;  fins  large.  Fresh- water  fishes,  closely  related  to  Cottus,  to 
which  genus  the  single  known  species  should,  perhaps,  be  referred. 
Its  relations  with  the  group  called  Oncocottm  are  certainly  intimate. 
{rpiyXa^  Trigla;  o^i'l^,  appearance.) 

lOOO.  T.  thoBiipsoEAi  Grd. 

Pale  olivaceous,  with  darker  blot<;hes;  upper  fins  faintly  banded. 
Body  elongate,  very  slender.  Head  long,  depressed  above;  snout 
long  and  pointed;  eye  quite  large,  nearly  as  long  as  snout,  much  wider 
than  interorbital  ^ace,  4  in  head;  jaws  subequal;  mouth  large,  the 
maxillary  extending  rather  beyond  middle  of  eye;  preopercle  with  4 
sharp  spines,  the  upper  much  shorter  than  pupil;  cavernous  structure 
of  skull  highly  developed;  ui)per  surface  of  head  smooth;   gill-mem- 
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branes  not  broadly  united,  nearly  free  from  istbmas.  Dorsal  fins  well 
separated ;  spinous  dorsal  short  and  low,  its  height  little  more  than 
length  of  snout;  second  dorsal  very  large,  3  times  height  of  first,  its 
longest  rays  about  as  long  as  head;  anal  high,  half  as  high  as  second 
dorsal;  pectoral  long,  reaching  past  front  of  anal;  ventrals  well  devel- 
oped; lateral  line  chain-like,  conspicuous;  skin  perfectly  smooth.  Head 
3;  depth  G.  D.  VII-18;  A.  15;  V.  1, 3.  L.  3  inches.  Deep  waters  of 
the  Great  Lakes. 

(Girard,  I*roc.  Bost.  Soc.  Nnt.  Hist,  iv,  19, 1851;  Girard,  Monogr.  Cott.  65:  PtyanoUu 
thompaoni  GUnther,  ii,  175,  the  name  TriglopeU  being  set  aside  on  account  of  the  prior 
Trigtops,) 

8TO.— EIVOPHRTS  Swainson. 
(AspicoUtis  Grd, :  Clypeocottus  Ay  res:  Ccratocotfu8  Gill.) 
(Swainson,  Class.  Fish.  ^c.  1839,  271:  type  Coitus  claviyer  C.  &  V.) 

Body  short  and  thick,  depressed  anteriorly.  Head  very  large,  mailed 
above  with  rugose,  bony  plates;  a  series  of  large,  rough,  bony  plates 
along  lateral  line;  no  scales.  Teeth  in  villiform  bands  in  jaws  and  on 
vomer,  none  on  palatines;  preopercle  with  strong,  straight  spines;  sub- 
orbital stay  broad,  externally  bony ;  gill-membranes  joined  to  the  isth- 
mus, not  forming  a  fold  across  it;  a  slit  behind  fourth  gill.  Dorsal  fins 
separate,  the  anterior  short,  not  notched;  anal  short.  Intestinal  canal 
elongate.  Herbivorous,  feeding  chiefly  on  algse.  (es/,  on ;  o^pu^j  eye- 
brow.) 

1091.  E.  bi9on  (Grd.)  J.  Sl  G.—Stone  Sculpin, 

Olivaceous  above,  variegated  with  blackish  and  reddish,  yellowish 
below ;  fins  olivaceous,  marked  with  black ;  ventrals  pale.  Snout  blunt; 
maxillary  reaching  beyond  pupil;  external  bones  of  head  rough-granu- 
lar; interorbital  space  elevated  and  concave,  the  orbital  ridge  without 
spine;  suborbital  stay  covering  most  of  cheek;  a  ridge  extending  back- 
wards from  each  eye,  the  two  connected  by  a  cross  ridge  at  occiput;  the 
ridges  are  large  and  rough,  and  the  space  between  them  is  concave; 
preopercle  with  4  spines,  the  upper  very  long,  straight  and  rough, 
^usually  reaching  pastopercle,  a  little  more  than  one-third  head;  oper- 
cular ridge  very  broad;  subopercle  with  2  diverging  spines;  a  single 
series  of  large,  rough,  granular  plates  along  sides,  from  opercle  to  base 
of  caudal,  the  plates  without  keel  or  spine  and  growing  smaller  behind; 
spinous  dorsal  small,  much  lower  than  soft  rays;  anal  short.  Head  2^; 
depth  4.    D.  VIII-12;  A.  9.    L.  12  inches.     San  Francisco  to  Alaska; 
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abandant.    Resembles  Coitus  bubalWj  with  which  it  has  been  improp- 
erly coufounded  by  Dr.  GUnther. 

(Aspicottus  bison  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 130:  Chjpcocottus  rohusius 
Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1854,  12:  AnpicottM  hlson  Girard,  U.  8.  Pac.  R.  R. 
Surv.Go.) 

1099.  £•  diceraus  (Pallas)  J.  &,  G. 

Greenish  and  reddish,  marbled  and  spotted.  Form  of  E.  Jmon^  the 
head  large,  wider  than  deep  or  long;  top  of  head  nearly  as  in  E.  bisan^ 
the  ridges  higher  and  very  rough;  orbital  ridges  elevated,  continued 
backward  toward  the  nape,  the  occii>ital  ridges  sharp  behind;  upper 
preopercular  spine  very  long,  rough,  nearly  two-thirds  as  long  as  head, 
with  strong  recurved  hooks  or  serrations  on  the  upper  edge;  lower  pre- 
opercular spines  strong;  opercle  with  a  longitudinal  rib  and  no  dis- 
tinct spine;  lateral  line  with  a  row  of  rough  bony  scutella,  each  with 
a  minute  central  spine;  skin  above  more  or  less  villous  or  prickly,  else- 
where smooth.  Isthmus  wide;  a  slit  behind  last  gill;  vomer  with  teeth. 
D.  VII-U;  A.  10;  C.  12;  P.  17;  V.  1, 3.  L.  6  inches.  Alaska  and  Kam- 
tschatka.    (Here  described  from  a  specimen  in  the  Britif^h  Museum.) 

(Coitus  diceraus  Pallas,  Nov.  Act.  Petrop.  1783,  354:  Cottus  dicrraus  Cuv.  &  Val.  Iv, 
189:  Sjfnanceia  cervus  Tiles.  M6m.  Ac.  St.  Peterab.  iii,  i278:  Ceratocottus  diceraus  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1859,  165,  and  1861,  167:  Coitus  diceraus  GUntber,  ii,  189.) 

1098.  E.  claviger  (Cut.  &  Val.)  Sw. 

Dark  brown,  with  3  or  4  vertical  bands;  belly  white.  Top  of  head 
everywhere  rough;  two  strong  nasal  spines;  superciliary  margins  much 
elevated,  with  a  deep  groove  between  them;  4  preopercular  spines,  th« 
upper  exceedingly  long  and  strong,  extending  nearly  to  the  vertical 
from  the  end  of  the  lirst  dorsal,  serrated  and  coarsely  toothed  on  its 
upper  margin,  but  without  antler-like  processes;  "occiput  with  a  very 
long  cuneiform  process  on  each  side";  lateral  line  with  bony  plates, 
rougher  than  in  E.  hkon^  each  with  a  serrated  keel  and  spine;  skin  sub- 
villous  above,  with  small  rough  warts;  a  series  of  small  cutaneous  ap- 
pendages above  the  anal.  Suborbital  stay  spinous;  vomerine  teeth 
present;  isthmus  broad;  slit  behind  last  gill  large.  D.  VI-13;  A.  11; 
V.  1, 3.  L.  2  J  inches.  Bering's  Sea.  (Here  described  from  the  original 
type,  in  the  British  Museum.) 

{Coitus  claviger  Cuv.  &  Val.  iv,  195,  1829:  Cottns  cJaviger  GUnther,  ii,  167.) 

3T1.— lilOCOTTUS  Girard. 
(  Lciocottus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 133 :  type  Leioooiius  hirundo  Girard.) 

Body  elongate,  covered  with  thick,  smooth  skin.  Head  compressed, 
narrowed  above,  not  externally  bony.  Mouth  small,  horizontal,  low ;  villi- 
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form  teeth  in  both  jaws  and  on  the  vomer,  none  on  the  palatines;  upper 
preopercular  spine  short,  strong,  with  bifurcated  tip;  suborbital  stay 
narrow;  gill-membranes  partly  tree  from  the  isthmus,  over  which  they 
form  a  broad  fold ;  a  slit  behind  fourth  gill.  First  dorsal  with  its  upper 
margin  somewhat  S-shaped,  the  first  two  spines  elongate,  the  middle 
ones  of  nearly  equal  length,  and  the  posterior  ones  rapidly  shortened; 
ventrals  I,  3.    Pacific.     (Aeioc,  smooth;  xotto^^  Cottus.) 

t004»  Lf  hirundo  Grd. 

Olivaceous,  shaded  with  light  blue,  and  reticulated  with  brownish- 
red,  the  latter  color  predominating  on  the  head;  sides  with  four  broad, 
oblique,  brownish-red  bars,  the  first  three  running  from  dorsal  forwards 
and  downwards,  the  fourth  from  caudal  peduncle  backwards  to  base  of 
caudal;  abdomen  orange  brown,  with  pale  spots;  caudal  orange  brown, 
with  yellow  bars  near  the  tip;  fins  with  bars  and  spots  of  dark  brown- 
ishred;  breast  aiid  ventrals  whitish;  three  dark  blotches  at  base  of 
pectorals;  spinous  dorsal  with  oblique  djirk  streaks;  a  dark  blotch  on 
each  eye  above,  and  a  light  streak  forwards  and  downwards  from  eye. 
Body  elongate,  fusiform,  the  caudal  peduncle  slender;  profile  of  snout 
decurved ;  maxillary  reaching  front  of  orbit ;  three  small  cirri  at  the  end 
of  each  maxillary;  preopercular  margin  with  several  similar  cirri; 
opercle  and  shoulder-girdle  without  spines;  upper  preopercular  spine  as 
long  as  pupil.  Top  of  head  smooth;  supraorbital  ridges  little  elevated ; 
nasal  spines  distant  from  tip  of  snout.  Spinous  dorsal  elevated  in  front., 
the  first  two  rays  much  longer  than  the  others,  nearly  two-thirds  length 
of  head;  soft  dorsal  and  anal  fins  rather  long;  pectorals  reaching  past 
front  of  anal;  ventrals  to  vent.  Head  3J;  depth  4^;  eye  large,  4J  in 
head.  D.  IX-17;  A.  15;  Y.  1,3.  L.  10  inches.  Santa  Barbara  Islands; 
extremely  local. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 133 ;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fiah.  62: 
CottuH  hirundo  Giiutlier,  ii,  106.) 

3T2.— TRlOIiOPS  Reinhardt. 
(RelDliardf,  Vid.  Selsk.  Natnr.  Math.  Afh.  v,  Hi:  type  Triglops pingeli  Reinhardt.) 

Body  rather  elongate,  the  tail  very  slender.  Head  small  and  com- 
I>ressed.  Mouth  moderate;  villiform  teeth  on  jaws  and  vomer,  none  on 
the  palatines;  ])reopercular  spines  small,  simple.  Head  prickly,  but 
without  scales.  A  row  of  enlarged  plate-like  scales  along  the  lateral 
line;  a  similar  row  above  it  at  the  base  of  the  dorsal  fin;  the  space  be- 
tween these  densely  prickly;  lower  half  of  body  crossed  at  short  inter- 
vals by  transverse  undulating  folds  of  skin,  the  edge  of  the  fold  with 
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minute  rough  scales,  causing  it  to  appear  sharply  and  finely  serrate. 
Gill-membranes  uuited,  free  from  the  isthmus;  a  distinct  slit  behind 
last  gill.  Dorsal  spines  rather  high  and  slender;  ventrals  apparently 
1,3.    Arctic  seas.    (r^f/'Aa/Trigla;  <5v'',  appearance.) 

1095.  T.  pingell  Reinh. 

Olivaceous,  somewhat  variegated  with  darker;  fins  barred;  a  series 
of  dusky  spots  along  sides;  an  ocellated  black  spot  on  posterior  part 
of  spinous  dorsal.  Head  very  slender;  eye  large,  i)laced  high,  but 
lateral;  preopercular  spines  short;  maxillary  extending  to  below  mid- 
dle of  orbit;  nasal  spines  sharp.  Ventral  fins  leather  short;  pectorals 
extending  to  front  of  anal ;  tail  very  slender,  its  diameter  less  than  the 
eye;  anal  papilla  large.  Head  3 J.  D.  IX-21;  A.  21.  Alaska  to  Green- 
land and  Cape  Cod. 

(Reiiihardt,  Vid.  Selsk.  Natur.  v,  Hi;  Giiatber,  ii,  173:  Triglops  pleurostictna  Cope, 
Proc  Acad.  Nat.  Sci.  Phil.  1«65.) 

878.— I.EPTOCOTTIJS  Gkard. 
(Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  130:  type  Leptoootlus  armatus  Grd.) 

Body  elongate,  depressed,  covered  with  perfectly  smooth  skin.  Head 
depressed,  oblong,  not  very  broad,  without  cirri;  lower  jaw  included; 
suborbital  stay  narrow;  teeth  on  jaws,  vomer,  and  palatines.  Gill- 
membranes  rather  narrowly  joined  to  the  isthmus,  not  forming  a  fold 
across  it;  a  slit  behind  fourth  gill;  preopercular  spine  strong,  with  two 
or  three  points  hooked  upwards.  Dorsal  fins  separate;  the  spinous 
dorsal  short  arid  small,  entire;  ventrals  I,  4.  Pacific  coast.  {Xs7:to<;j 
slender;  xotto<;^  Cottus.) 

1096.  Li.  armatns  Grd. 

Grayish  olive  above,  becoming  abruptly  white  and  silvery  below; 
sides  creamy;  pectoral  fins  creamy  yellow,  with  five  or  six  black  cross- 
bars; spinous  dorsal  dusky,  with  an  ink-like  blotch  on  tip  of  last  raj's, 
and  an  oblique  white  band  below;  soft  dorsal  dusky,  with  several  ob- 
lique white  bands;  caudal  banded;  ventrals  and  anal  plain.  Head  long 
and  depressed;  mouth  large,  the  maxillary  reaching  beyond  eye;  inter- 
orbital  space  broad,  scarcely  concave;  nasal  spines  concealed;  top  of 
head  flattish,  covered  with  rugose  skin;  upper  preopercular  spine  with 
three  or  four  spinules  hooked  upwards;  suborbital  stay  slender,  not 
reaching  preopercle ;  eye  very  small,  less  than  interocular  width,  7 J 
in  head;  lateral  line  complete;  skin  everywhere  smooth;  no  prickles 
nor  cirri.     Dorsal  spines  very  slender  and  low;    pectorals  reaching 
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vent;  ventrals  half  way  to  vent.  Head  3  in  length;  depth  6.  D. 
VII-17;  A.  17;  V.  I,  4.  L.  12  inches.  Kodiak  to  San  Diego;  every- 
where very  common;  the  most  abundant  of  the  Cottoids  of  our  west 
coast. 

(Oirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  131;  Girard,  U.  S.  Pac.  R.  R.  Snrv.  Fish. 
60:  Centridermickthya  armaius  GiiQther,  ii,  171.) 

874.— HEIfllI.EPlDOTlJS  Cuvier. 

( Temnistia  Richardson :  CalycilepidoiuB  Ayrcs. ) 

(Cuvier,  R^gne  Anim.  ed.  2d,  1829:  type  Cottus  hiimiUpidotua  Tilesins.) 

Body  with  two  broad  bands  of  rough  scale-like  plates  on  eaeh  side, 
one  along  the  side  of  the  back,  one  along  the  lateral  line,  the  upper 
bands  meeting  anteriorly  in  firont  of  dorsal;  scales  roundish,  their  up- 
per and  posterior  margins  free;  skin  otherwise  naked;  head  naked. 
Villiform  teeth  on  jaws,  vomer,  and  palatines.  Branchiostegals  6.  A 
small  slit  behind  fourth  gill;  gill  membranes  joined  to  the  isthmus, 
sometimes  forming  a  narrow  fold  across  it;  preopercular  spines  simple, 
strong.  Dorsal  fins  connected,  the  first  long,  with  strong  spines,  emar- 
ginate,  the  first  three  spines  shorter  than  those  which  follow;  ventrals 
I,  4.    Forth  Pacific,    (jj/if,  half;  Xsradoroq^  scaled.) 

a.  Belly  immaculate. 

1O07.  H.  spinosus  (Ayres)  Grd.— Caftp^^on. 

Brown,  mottled  and  obscurely  barred,  often  tinged  with  red;  top  of 
head  usually  with  brick-red;  fins  all,  except  ventrals,  mottled  with 
blackish  and  reddish;  skin  joining  bones  of  jaws  unspotted;  belly 
whitish,  immaculate.  Body  rather  elongate,  depressed;  head  broad, 
somewhat  concave  between  the  occipital  ridges;  two  sharp  radiating 
ridges  behind  upper  posterior  margin  of  each  orbit;  top  of  head  cov- 
ered with  loose  skin,  and  with  thick-set  mucous  tubes;  interorbital 
space  narrow,  concave,  half  diameter  of  eye;  preopercle  with  2  strong, 
shortish,  diverging  spines  above;  fleshy  slips  above  opercle,  near  upper 
posterior  part  of  eye,  and  at  occiput ;  a  long  fleshy  slip  on  maxillary, 
and  4  on  lower  jaw;  many  scales  on  sides  with  small  flaps;  skin,  where 
not  scaly,  thin  and  lax;  dorsal  band  of  scales  with  about  7  rows  at 
its  widest  part,  anteriorly  much  wider  than  the  space  between  it  and 
the  lateral  baud;  isthmus  rather  narrow,  the  membranes  not  forming 
a  fold  across  it;  dorsal  fins  considerably  connected,  spines  very  low, 
the  highest  about  two-thirds  the  height  of  the  soft  rays,  and  3|  in 
head;  first  dorsal  spine  about  half  as  long  as  maxillary;   pectorals 
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broad,  shortish,  about  reaching  vent;  distance  from  spinous  dorsal  to 
snout  greater  than  length  of  pectoral.  Head  3 ;  depth  5.  D.  Ill,  VIII, 
20 ;  A.  16  5  V.  1, 4 ;  Lat.  1. 60.  L.  10  inches.  Coast  of  California,  in  rather 
deep  water;  seen  by  us  only  about  Monterey  and  San  Francisco. 

{CahjcilepidotM  apinoaus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  76,  1855;  Girard,  Proo. 
Acad.  Nat.  Sci.  Pliila.  1856,  134  j  Girard,  U.  8.  Pac.  R.  R.  Sorv.  Fish.  68.) 

1098.  H.Jordaiii  Bean. 

Throat  and  belly  pure  white;  upper  parts  brownish,  with  wavy  darker 
bais.  Dorsal  band  of  scales  with  but  4  rows  in  its  widest  part.  Eye 
as  long  as  snout,  4  in  head,  the  short  diameter  equal  to  interorbital 
space;  maxillary  extending  to  below  middle  of  eye;  top  of  head  corru- 
gated ;  distance  of  spinous  dorsal  from  snout  equal  to  length  of  pectoral ; 
first  dorsal  spine  as  long  as  maxillary;  longest  dorsal  spine  2^  in  head; 
I)ectoral  reaching  anal;  ventral  nearly  or  quite  to  vent;  a  narrow  fold  of 
skin  across  isthmus.  Head  2§;  depth  4 J.  D.  Ill,  VIII,  21;  A.  17;  V. 
I,  4.    L.  13  inches.    Unalashka. 

(Bean,  Proc.  U.  8.  Nat.  Mus.  1881, 153.) 
aa.  Belly  covered  with  small  black  spots. 

1099.  H.  trachuras  (Pallas)  GUnther. 

Olivaceous  or  reddish,  more  or  less  mottled  and  barred  with  darker; 
belly  and  lower  parts  pale,  profusely  covered  with  small  blackish  spots; 
fins  all  more  or  less  speckled;  skin  joining  bones  of  jaws  finely  spotted 
with  black.  Body  robust,  not  depressed.  Head  large;  interorbital 
space  deeply  concave,  its  width  §  diameter  of  the  large  eye;  occipital 
ridges  low  and  broad;  bones  of  top  orf  head  extremely  rough,  naked; 
with  radiating  striae,  but  without  spines;  small  flaps  over  posterior 
part  of  eye,  at  occiput,  over  opercle,  and  on  cheek,  maxillary,  preor- 
bital,  mandible,  and  tip  of  snout.  Skin  thick  and  firm;  gill-membranes 
forming  a  slight  fold  across  the  isthmus;  upper  band  of  scales  of  a))out 
4  rows,  narrower  anteriorly  than  the  interspace;  first  three  spines  of 
dorsal  about  equal,  lower  than  those  following;  soft  dorsal  high.  Head 
2f ;  depth  3 J.  D.  Ill,  VIII,  19;  A.  15;  V.  I,  4;  Lat.  1.  Gl.  L.  18  inches. 
Alaska  to  San  Francisco;  abundant  in  Pnget  Sound;  a  much  larger 
fish  than  H.  spinoam^  and  readily  distinguished  by  the  spotted  belly. 

{CotiuB  keinilepidotua  Tiles.  M^m.  Ac.  Petersb.  iii,  262,  1801:  Coitus  trachurus  Pallas, 
Zoogr.  Ross  -Asiat.  iii,  138,  1811:  Hemilepidotus  tileaii  Cuv.  &  Val.  iv,  276,  1829;  GUn- 
ther, ii,  173:  Blepaias  ventrioosua  Esclischoltz,  Zool.  Atlas,  3d  Heft,  14,  t.  13:  Temniatia 
ventricoaa  Richardson,  Fanna  Bor.-Amer.  Fish.  1836,  59:  HemiUpidotua  gibbai  Gill, 
Free.  Acad.  Nat.  Sci.  Phila.  1862,  13. ) 
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875.~MEI.I.ETES  Bean. 
(Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  354:  type  Melletea papilio  Bean.) 

Body  moderately  elongate.  Head  broad,  depressed,  rounded  in  front, 
naked,  with  several  cutaneous  flaps;  jaws,  vomer,  and  palatines  with 
bands  of  villiform  teeth;  preopercular  spines  simple,  rather  strong; 
gill- membranes  broadly  connected,  free  from  the  isthmus;  a  slit  behind 
the  last  gill;  a  narrow  band  of  ctenoid  scales  along  sides  of  back, 
meeting  in  front  of  dorsal;  a  few  prickles  on  anterior  parts  of  body, 
and  some  small  dermal  flaps  on  sides;  skin  otherwise  naked;  dorsals 
connected;  the  spinous  dorsal  long,  not  emarginate;  pectorals  well  de- 
veloped, the  rays  all  simx^le;  ventrals  very  long,  I,  4,  the  inner  surface 
of  the  rays  armed  with  stilf  setae;  pyloric  coeca  G;  no  air-bladder. 
Alaska.  (/jtijyl/liyDjc,  a  loiterer;  remaining  in  shallow  pools  as  the  tide 
recedes.) 

1  lOO*  M.  papllio  Bean. 

Grayish  brown,  ^vith  darker  bands  and  various  mottlings;  belly 
grayish,  with  round  white  spots;  fins  all  much  mottled  and  barfed. 
Kasal  spines  obtuse;  2  spines  above  posterior  part  of  orbits,  and  2  on 
the  vertex,  the  last  four  with  short  filaments.  Ventrals  2  in  length, 
longer  than  pectorals,  extending  to  the  seventh  anal  ray  (<?).  Ilead 
4;  depth  2i}.  D.  XII,  20;  A.  17;  P.  17;  V.  I,  4.  L.  7  inches.  Saint 
Paul's  Island,  Alaska. 

(Bean,  Proc.  U.  S.  Nat.  Mus.  IS/'^,  354.) 


3T«.— SCORP^iVlCHTHTS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 131 :  type  Hemitriptenu  marmoratus  Ayrcf^) 

Body  rather  robust,  covered  with  smooth,  thick  skin.  Head  large, 
somewhat  compressed,  its  upper  surface  rugose.  Mouth  rather  large, 
with  villiform  teeth  on  jaws,  vomer,  and  palatines;  gill-membranes 
broadly  united,  free  from  the  isthmus;  a  large  slit  behind  fourth  gill; 
preopercular  spines  small,  simple ;  spinous  dorsal  long,  scarcely  emar- 
ginate, but  slightly  depressed  near  its  middle,  the  first  four  spines 
shorter  than  those  immediately  following;  ventral  fins  large,  I,  5.  Size 
large.     Pacific  Ocean,    (trxoprzatva,  Scorpsena;  ixOo<:j  fish.) 

IIOI*  S.  marmoratus  (Ayres)  Grd. 

Olive  brown,  thickly  mottled  with  dark  blotches  and  light  spots,  and 
reticulated  with  different  shades  of  green  and  brown j  sides  with  5  irreg- 
ular, dark,  vertical  blotches,  of  which  two  are  under  each  dorsal  and 
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extend  on  the  finsj  belly  livid  bluish  or  green,  reticulated  with 
olive;  the  ground  color  is  exceedingly  variable,  ranging  from  cherry- 
red  to  green;  lips  blotched  with  white;  fins  all  more  or  less  barred; 
flesh  and  membranes  livid  bluish.  Top  of  head  rugose,  without  spines; 
interorbital  space  concave,  narrower  than  the  large  eye;  a  fleshy  flap 
on  middle  of  snout,  and  one  on  end  of  maxillary;  superciliary  cirri 
large,  more  than  half  diameter  of  orbit,  laciniate;  upper  preopercular 
spine  short,  straight,  about  half  diameter  of  eye;  suborbital  stay  very 
brodd;  maxillary  extending  to  beyond  eye.  First  four  spines  of  dorsal 
subequal,  shorter  than  the  fifth;  dorsal  fins  scarcely  connected  at  base; 
pectorals  shortish,  not  reaching  anal.  Skin  thick  and  leathery,  with- 
out prickles  or  cirri.  Head  3;  depth  4.  Eye  6  in  head.  D.  XI-18; 
A.  12;  P.  15;  V.  I,  5;  Lat.  1.  (pores)  ^J0;  pyloric  coeca  about  30;  ver- 
tebrae 15  +21.  L.  30  inches.  Puget  Sound  to  San  Diego;  very  abun- 
dant.   The  largest  of  our  CottidcOj  reaching  a  weight  of  10  to  15  pounds. 

(Hemitripterus  marmoratua  Ayres,  Proc.  Cal.  Aoad.  Sci.  1854,  4;  Glrard,  U.  S.  Pac. 
K.  R.  Siirv.  Fish.  64;  Gunther,  ii,  154.) 

377.— OI.IOOCOTTUS  Girard. 

{Clinocotius  and  Blennicoitus  GiU.) 
(Girard,  Proa  Acad.  Nat.  Sci.  Phila.  1856,  133:  type  Oligocottaa  maculosus  QirnTd.) 

Body  rather  elongate,  the  skin  smooth  or  provided  with  some  small 
prickly  scales;  preopercular  spines  short,  simple  or  furcate;  small  ten- 
tacles on  head  and  anterior  parts  of  body;  gill-membranes  broadly 
united,  free  from  the  isthmus;  a  slit  behind  fourth  gill;  dorsal  spines 
slender,  the  fin  short  and  not  emarginate;  anal  papilla  large;  ventrals 
I,  3,  or  I,  4.  Small  fishes  of  the  Forth  Pacific,  inhabiting  rock-pools 
between  tide-marks.    (oXtyo^j  small',  xotto^,. Cottus.) 

a.  Month  with  diHtinct  lateral  cleft;  the  head  narrow  anteriorly, 
ft.  Skin  with  iinhedded,  prickle-liko  scales.     (ClinocottM  Gill.*) 

1103.  O.  analis  Grd. 

Olivaceous,  much  mottled,  and  with  numerous  small  black  and  white 
spots;  about  five  irregular  darker  bars;  a  dark  bar  at  base  of  caudal; 
fins  all  spotted;  cirri  very  numerous,  mostly  whitish,  giving  the  fish  a 
woolly  appearance  in  life.  Head  narrower  anteriorly  and  rather  pointed ; 
mouth  with  lateral  cleft,  the  maxillary  reaching  beyond  pupil;  band  of 
palatine  teeth  short  and  narrow;  eye  large,  5  in  head,  about  twice  the 
width  of  the  deeply-grooved  interorbital  space;  nasal  spines  distant 

*Gi]l,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  166:  typo  OligocoituB  analtB  Ord,  (Clinui; 
Cottus,) 
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from  SDont;  preopercnlar  spine  sbort,  blfhrcate;  craninm  plane  above. 
Upper  part  of  body  mesially,  covered  with  minate,  imbedded,  non-im- 
bricated, pectinate  scales;  anteriorly,  small  cirri,  mostly  bifid  or  trifid, 
take  the  place  of  the  scales.  Head,  especially  above,  with  very  many 
similar  cirri ;  a  fringe  of  cirri  on  edge  of  preopercle.  Dorsal  fins  con- 
tiguous, rather  low;  pectoral  reaching  past  front  of  anal.  Anal  papilla 
very  large.  Head  3 J;  depth  ^.  J).  IX-IT;  A.  14;  V.  I,  3;  P.  16.  L. 
7  inches.  Coast  of  California;  abundant  in  rock-pools  from  Monterey 
southward  to  Lower  California. 

(Grd.,  Proc.  Acad.  Nat.  8ci.  Phila.  ia57, 201 ;  Giranl,  U.  S.  Pac.  R.  R.  Surv.  Fish.  57: 
Centridermidithys  anaiis  Giinther  ii,  171:  Cottus  criniger  Gtinther  ii,  522.) 

hh.  Skin  without  scales  or  prickles.    (Oligocotiua,) 

1108.  O.  maeulosuH  Grd,— Johnny, 

Usual  color  reddish  brown,  varying  to  gray,  intense  green  or  crimson 
according  to  surroundings,  the  vivid  colors  developed  in  the  presence 
of  similarly  colored  algas;  fins  all  barred;  belly  usually  livid  bluish  or 
gi^eenish;  lower  side  of  head  with  white  mottlings;  northern  specimens 
with  an  ocellated  black  spot  on  front  of  spinous  dorsal.  Head  slender, 
narrowed  above,  the  snout  rather  pointed ;  maxillary  reaching  pupil ;  top 
of  head  with  several  scattered  cirri ;  a  few  on  sides  of  head,  none  on 
edge  of  preopercle;  cirri  on  lateral  line  anteriorly  and  on  front  of  back, 
also  on  base  of  spinous  dorsal.  No  scales  or  prickles  anywhere;  pre- 
opercnlar spiue  forked.  Front  rays  of  anal  enlarged  and  partly  de- 
tached in  <?;  anal  papilla  large  (in  <?);  pectorals  reaching  well  beyond 
front  of  anal.  Head3f;  depth  4J.  D.  VIII-IG;  A.  12.  L.  3  inches. 
San  Luis  Obispo  to  Alaska,  exceedingly  abundant  northward;  one  of  the 
smallest  of  marine  CoUid<v. . 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 153;  Girard,U.  S.  Pac  R.  R.  Surv.  Fish. 
56:  Ccniridermichthij8  maculo8U8  GiiwtheiTy  W,  171.) 

aa.  Mouth  with  very  little  lateral  cleft;  the  head  globoid.    {BJennicotiua*  Gill.) 

1104.  O.  griobiceps  Grd. 

Dark  olive,  with  obscure  darker  cross-bars;  first  dorsal  with  2  dark 
streaks  above;  fins  generally  barred  with  greenish,  orange,  or  blue; 
cirri  mostly  black.  Body  little  compressed;  head  extremely  short  and 
blunt,  narrowed  above,  nearly  everywhere  convex.  Mouth  anterior, 
short  and  bix)ad,  almost  without  lateral  cleft;  lower  jaw  shoitest;  max- 
illary reaching  past  front  of  the  small  eye;  interorbital  space  very  nar- 

*'Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  166:  type  OUgocoitm  glohio^  Grd.  {Bltn- 
niu%',  Cottud,) 
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row,  grooved,  about  half  width  of  eye;  preopercular  spine  with  a  single 
point  turned  upwards;  top  of  head  with  two  series  of  cirri;  none  on 
Bides  of  head,  except  a  few  on  upper  part  of  opercle;  a  series  of  cirri 
along  anterior  half  of  lateral  line;  skin  without  scales  or  prickles;  pec- 
torals reaching  beyond  front  of  anal.  Head  3^;  depth  4J.  D.  IX-16; 
A.  11;  V.  I,  3.  Northern  specimens  are  larger  in  size,  with  paler  and 
more  variegated  coloration  and  red  markings;  the  dorsal  has  one  or 
two  more  rays,  the  preopercular  spine  is  stronger  and  slightly  hooked 
upwards,  and  the  opercle  has  many  more  cirri  above  than  in  the  south- 
ern form.  Pacific  coast,  from  Monterey  northward  to  Kodiak;  in  rock- 
pools;  rather  rare. 

(Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858,58:  Centridermichthya  globioepM  Gttnther, 
ii,  171.) 

8T8.— BI.EPSIAS  Cuvier. 

(Peropus  Bennett :  Histiocottui  GiU,) 
(Cnvier,  R^gne  Animal,  1829,  ed.  2d:  type  Trachinus  cifThoaus  Pallas.) 

Head  and  body  compressed;  skin  hispid  with  stiffish  villiform 
prickles,  sometimes  with  definitely  naked  areas ;  snout  and  chin  with 
several  rather  long  barbels ;  mouth  small ;  teeth  villiform,  on  jaws, 
vomer,  and  palatines;  preopercle  with  two  short  blunt  spines;  gill- 
membranes  free  from  the  isthmus;  gills  four,  a  slit  behind  the  fourth; 
top  of  head  with  bony  ridges;  suborbital  stay  narrow;  first  dorsal 
short,  elevated  in  front,  the  spines  slender;  second  dorsal  large';  anal 
similar,  lower;  ventrals  very  short,  I,  3;  pectorals  long.  Pacific  coast. 
(An  old  name  of  some  fish;  from  ^Xtizto^  to  look.) 

a.  Spinous  dorsal  emarglnate ;  sides  with  naked  areas. 

1  lO  J.  B.  cirrhosus  (Pallas)  Giinther. 

Dark  olivaceous,  sides  of  back  with  four  to  six  vertically  oblong  black 
blotches  edged  with  paler,  not  reaching  nearly  to  lateral  line;  belly  and 
naked  areas  on  sides  whitish ;  black  bands  radiating  from  eyes  ;  fins 
dark,  with  large  pale  blotches  and  dark  spots;  caudal  with  light  and 
dark  bars^  ventrals  plain;  a  small  white  spot  on  front  of  spinous  dor- 
sal. Supraocular  ridges  well  developed;  interorbita.1  space  concave, 
with  two  low  ridges  extending  backwards  from  nasal  spines,  diverging 
towards  occipital  ridges;  the  latter  large,  partly  interrupted;  subor- 
bital stay  conspicuous;  temporal  ridge  present;  maxillary  reaching  to 
beyond  middle  of  pupil;  snout  with  five  barbels,  chin  with  six,  the 
longest  about  as  long  as  the  eye,  which  is  3§  in  head;  a  small  cirrus 
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on  each  interorbital  ridge;  interorbital  space  as  wide  as  eye;  sides 
with  three  or  four  pale,  well-defined,  naked  areas  behind  pectorals,  the 
two  anterior  much  the  largest;  behind  these  a  long  naked  strip  along 
the  lateral  line,  colored  like  the  rest  of  the  body;  first  four  spines  of 
dorsal  elevated,  §  to  |  length  of  head;  the  fifth  much  shortened;  mem- 
brane deeply  notched  between  the  fifth  spine  and  the  sixth,  which  is 
longer  than  the  one  before  it;  ventrals  as  long  as  eye;  pectorals  reach- 
ing much  beyond  front  of  anal ;  first  rays  of  soil  dorsal  short;  the 
others  gradually  lengthened  to  near  the  last,  the  highest  higher  than 
the  dorsal  spines;  caudal  longer  than  head.  Head  33;  depth  3f.  D. 
V,  III-23;  A.  20;  P.  12;  Lat.  1.  50.  L.  6  inches.  Korth  Pacific,  south 
to  San  Francisco. 

(Trachinus  cirrhosus  Piillas,  Zoogr  Ross.-Asiat.  iii, 237, 1811 :  Bhpalas  tHlobus  C.  &  V. 
iv,  375,  1829;  GUnther,  ii,  153;  Steindacbner,  Ichth.  Beitrage,  v,  128, 1876.) 

aa.  Spinous  dorsal  not  emarginate ;  no  naked  areas. 

1106.  B.  bilobus  Cut.  &  Val. 

Olivaceous,  paler  below ;  dorsal  region  with  4-5  black  bars,  reaching 
one-third  the  distance  to  the  lateral  line,  and  somewhat  continued  on 
the  fins;  caudal  with  a  black  bar  at  ba^e,  otherwise  plain;  pectorals 
and  anal  blotched  with  black.  Body  shorter  and  deeper  than  in  B, 
cirrhosmj  with  thicker  caudal  peduncle  and  heavier  head,  the  bones 
less  firm;  snout  short,  obtuse;  interorbital  space  very  wide,  concave, 
half  wider  than  the  small  eye;  short  occipit.al  ridges  present,  besides 
several  bluutish  tubercles.  Mouth  broad,  oblique,  the  maxillary  reach- 
ing pupil;  teeth  small,  distant;  barbels  as  in  cirrhosvs.  Head  and 
body  covered  with  prickles,  larger  and  blunter  than  in  drrliosus;  no 
naked  patches  on  botly;  fins  less  developed  than  in  cirrhosus;  first 
five  or  six  spines  of  dorsal  siibequal,  the  last  three  abruptly  short€r; 
pectorals  longer  and  much  broader  than  in  cirrhosus^  reaching  seventh 
anal  ray;  caudal  short,  much  shorter  than  head.  D.  IX-21;  A.  18;  P. 
10.  Coasts  of  Alaska  and  Kamtschatka;  the  specimen  hero  described 
from  Kodiak. 

(Cuv.  &  Val.  iv,  379,  1829:  Peropus  hilohus  Bennett,  Beechoy's  Voy.  Zool.  Fish.  59; 
Giiuther,  ii,  153.) 

3T9.— IVAIITICHTHTS  Girard. 
(Girard,  U.  S.  Pac.  R.  R.  Surv.  Fiah.  1858,  74:  type  BJepsias  oculofascia1U9  Girard.) 

Body  rather  elongate,  compressed,  but  not  elevated,  the  skin  evenly 
covered  with  short,  close-set,  villiform  prickles.     Head  shorty  strongly 


107.   COTTID^ — RHAMPHOCOTTUS.  721 

compressed,  the  cheeks  subvertical;  orbital  ring  mach  elevated  above, 
with  several  blunt  protuberances  behind;  nape  much  depressed,  with 
the  base  of  the  dorsal  fin  rising  abruptly  above  it;  mouth  small;  teeth 
on  jaws,  vomer,  and  palatines;  preopercle  with  small  bluntish  spines 
above;  gill-membranes  broadly  united  to  the  isthmus;  a  slit  behind 
fourth  gill;  branchiostegals  6;  first  dorsal  falcate,  the  spines  very  flex- 
ible, the  anterior  much  elevated,  much  longer  than  head,  the  posterior 
rapidly  shortened;  second  dorsal  long  and  rather  high;  anal  fin  similar 
to  second  dorsal,  but  shorter  and  lower;  pectorals  moderate;  ventrals 
I,  3,  well  developed,  nearly  as  long  as  head.  Pacific  coast.  Small 
fishes,  of  singular  appearance.  (vat>nj?,  sailor;  Iz^tK:^  fish;  in  allusion 
to  the  development  of  the  first  dorsal  fin.) 

HOT.  !¥•  oculofasclatus  Grd. 

Grayish  above;  sides  with  dark  marblings  and  obscure  dusky  bands; 
a  very  conspicuous  black  band  through  the  eye  and  across  cheeks;  first 
dorsal  blackish;  other  fins  barred  with  light  and  dark;  ventrals  plain. 
Maxillary  reaching  to  opposite  pupil;  eye  very  large,  longer  than  snout; 
nasal  spines  conspicuous,  curved ;  maxillary  and  edge  of  preopercle  with 
minute  cirri;  orbit  with  a  branched  cirrus,  as  long  as  pupil;  the  narrow 
interorbital  space  deeply  channelled;  supraocular  ridge  posteriorly  with 
3  blunt  tubercles;  2  compressed  tubercles  on  each  side  of  first  dorsal; 
a  deep  pit  at  nape,  extending  under  origin  of  first  dorsal;  spinous  dor- 
sal smooth;  rays  of' soft  d(M:sal  and  caudal  roughened  with  prickles; 
dorsal  spines  nearly  twice  length  of  head;  ventrals  f  length  of  head, 
a  little  shorter  than  caudal;  pectorals  long.  Head  3};  depth  3f.  D. 
IX-28;  A.  19;  P.  14;  V.  I,  3;  Lat.  1.  44.  L.  6  inches.  Pacific  coast, 
San  Francisco  to  Unalashka;  chiefly  northward. 

{Blepsias  oculofasdatns  Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  20*2;  Giiuther,  ii, 
157;  Steindachner,  Ichth.  Beltriige,  v,  130.) 

880.— RHAnPHOGOTTUS  Gttnther. 
(QUnther,  Ann.  Nat.  Hist,  xiv,  369,  1874:  type  RhampKoooiim  riekardwni  Qiinther.) 

Body  short,  elevated.  Head  very  large,  its  greatest  depth  greater 
than  that  of  the  body;  skull  with  2  strong  bony  ridges  flpom  above  the 
front  of  the  eye,  continuous  with  2  large  occipital  ridges,  leaving  the 
interorbital  space  and  middle  line  of  the  top  of  the  head  strongly 
concave;  snout  slender,  narrow,  and  abruptly  protruding;  mouth  very 
narrow,  fl-shaped,  its  gape  longer  than  wide;  teeth  villiform,  none  on 
the  vomer  or  palatines;  gill-opening  confined  to  the  region  above  the 
Bull.  Nat.  Mus.  No.  16 46 
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base  of  the  pectorals,  the  membranes  below  completely  nnited  to  th« 
shoulder  girdle  and  isthmus;  apparently  no  slit  behind  last  gill;  a 
stont,  straight,  preopercular  spine;  nasal  spines  present;  no  other 
spines  on  head.  Skin  everywhere  on  head  and  body  firm,  immovable, 
densely  covered  with  stiff  bifld  or  trifid  spinous  prickles;  spinous  dor- 
sal verj'  small;  pectoral  with  procurrent  base.  {fiafi<po(;y  snout;  xottoc, 
Cottus.) 

1108.  R.  rlchardsonl  Gthr. 

Brownish,  with  6  or  8  oblique  black  bands  running  downward  and 
forward;  a  white  bar  below  eye;  a  dusky  bar  at  bases  of  pectorals  and 
ventrals,  the  lins  otherwise  plain.  Head  hard  and  bony,  nearly  as 
long  as  rest  of  body;  snout  rather  longer  than  ej'e,  which  is  of  mod- 
erate size,  and  with  partly  vertical  range;  maxillary  extending  to  front 
of  eye;  suborbital  stay  strong;  pectorals  long,  reaching  tips  of  ventrals 
and  past  front  of  anal;  ventrals  long,  their  rays  prickly.  Head  2; 
depth  2.  D.  yiI-14;  A.  7  or  8;  V.  ca.  I,  4.  L.  2J  inches.  Northern 
seas.  Three  specimens  known:  the  one  here  described  from  Bering's 
Straits;  the  original,  said  to  be  from  "Fort  Rupert";  a  third  recently 
obtained  by  Mr.  Lockington,  from  the  stomach  of  a  SebastodeSj  at  Mon- 
terey. 

(Gttnther,  Ann.  Mag.  Nat.  Hist,  xiv,  370,  1874;  Bean,  Proo.  U.  S.  Nat.  Mob.  1881, 

252.) 

Family  CVIII  (a)  — AGONID^.* 

(The  Alligator-fishes.) 

Body  elongate,  or  more  or  less  elevated,  angular,  covered  with  about 
eight  longitudinal  series  of  large  bony  plates,  which  form  a  coat  of  mail; 

*The  following  genera  and  species  of  this  typo  have  been  described  from  Kam- 
tschatka  and  the  Kurile  Islands,  and  will  doubtless  be  found  on  our  Alaskan  coast: 

HYPSAG0NU8  Gill. 

(Gill,  Proc.  U.  8.  Nat.  Mus.  1861,  259:  type  Aspidophorus  quadricomis  Cnv.  &  Val.) 

Body  compressed  and  elevated,  its  depth  greater  than  length  of  head,  more  than 
one-third  the  body ;  head  small,  separated  from  the  base  of  the  dorsal  by  a  very  deep 
nuchal  depression;  top  of  head  very  uneven ;  mouth  terminal,  the  jaws  about  equal; 
no  vomerine  teeth ;  gill-membranes  undescribed,  probably  free  from  isthmus;  no  bar- 
bels; scales  large,  not  very  rough,  most  of  them  striate  and  armed  with  a  central 
aplne  or  tubercle ;  dorsal  spines  strong,  the  first  serrated ;  x>ectoral8  short,  procanent ; 
ventrals  small.    (t)0z,  high;  J^onti^.) 

H,  quadricomia  (Cuv.  &  Val. )  Gill. 
Two  horns  above  eye  and  2  above  occiput;  interorbital  space  nearly  as  brcMid  aa 
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head  externally  entirely  bony,  tbe  plates  often  spinous ;  eyes  large,  placed 
high;  suborbital  stay  cuirassing  the  cheek;  mouth  terminal  or  inferior; 
barbels  often  present;  teeth  small,  in  villiform  bands,  on  the  jaws,  and 
often  on  tbe  vomer  and  palatines  also;  gills  3^,  no  slit  behind  the  last; 
pseudobranchisB  very  large,  usually  extending  down  the  inner  side  of 
the  opercle;  gill-rakers  small;  gill-membranes  united,  free  or  joined  to 

eye;  2  smaU  spines  above  snout;  dorsals  well  separated.     Head  3f;  depth  3.     IX 
IX-6;  A.  10;  Lat.  1.  33.     Kamt^chatka.     (GUniher,) 

(Aspidophorus  quadrioornis  Cuv.  &  Val.  iv,  221,  1829:  Agonus  quadrioomia  GiLnther, 
ii,  215.) 

HIPPOCEPHALUS  Swainson. 

(Swainson,  Class.  Fish.  &.C.,  1839,  272:  type  Aapidophonu  $uperoilio9US  Cuv.  &  Val.) 

Body  moderately  elongate,  c'ompressed,  the  head  depressed  at  the  nape;  dorsal 
spines  strong,  tbe  first 'inserted  close  behind  the  nape;  dorsals  well  separated;  jaws 
equal,  or  the  lower  slightly  the  longer;  breast  granulated;  giU-membranes  not  de- 
scribed, probably  free.    {irtTCoi,  horse;  xEq>a\t/y  head.) 

H.  japonicua  {Pallas)  Gill. 

Yellowish  brown,  the  body  banded  and  the  fins  with  dark  lines.  Top  of  head  not 
very  rough;  a  flat  triangular  prominence,  directed  upward  and  outward  above  each 
eye,  concealing  the  eye  when  viewed  from  above ;  2  spines  above  the  snout ;  subor- 
bital with  2  or  3  spines,  one  of  tbem  with  a  barbel;  suborbital  stay  broad,  gibbonn; 
barbels  small;  bony  plates  rough -striate,  pyramidal,  the  center  raised ;  ventrals  half 
as  long  as  pectorals;  dorsals  separated  by  a  space  greater  than  length  of  either;  fins 
aU  very  rough.  Depth  5.  D,  VI-l?;  A.  8;  Lat.  1.  45.  L.  12  inches.  Kurile  Inlands. 
(Cttv,  4-  Val.) 

{Cotlua  japonicua  Pallas,  Spicilegia  fasc.  vii,  31,  1772:  Agonua  curilicua  and  Agonua 
ategophihalmva  Tilcsius,  M^m.  Ac.  Petersb.  iv,  416, 427 :  Aapidophama  aupercilioaua  Cuv. 
A,  Val.  iv,  215:  Agonua  ategophthalmuaj  Gtinther,  ii,  214.) 

Brachyopaia  dodecaedrua  (Tiles.)  Bean. 

Brownish,  body  and  fins  banded.  Body  elongate;  snout  obtuse,  depressed,  without 
spines;  mouth  nearly  vertical,  the  lower  jaw  considerably  produced;  interorbital 
space  as  wide  as  eye ;  suborbital. with  spines ;  breast  with  many  small  convex  polyg- 
onal plates;  keels  of  the  scales  ending  in  a  small  point.  Head  5;  depth  8.  D.  XI-7; 
A.  15;  P.  15;  V.  I,  2;  Lat.  1.  40.    Kamtschatka;  common.     (Cur.  <f  FaL) 

(Agonua  dodekaedrua  Tiles.  M^m.  Ac.  Petersb.  iv,  pi.  13,  1811:  Phalangiatea  Uricatua 
Pallas,  Zoogr.  Ross.-Asiat.  iii,  114:  Aapidodophorua  dodecaedrua  Cuv.  &,  Val.  iv,  209: 
Agonua  dodecaedrua  Gthr.  ii,  214. ) 

Siphagonua  aegalienMa  (Tiles.)  Steind. 

Yellowish  brown ;  fins  with  black  bands.  Form  resembling  Brachyopaia  roatratui, 
but  the  tail  shorter;  body  depressed;  eye  behind  middle  of  head;  two  spin^M  on  the 
suborbital,  and  some  others  about  eyes;  dorsals  contiguous;  anal  longer  than  second 
dorsal ;  no  barbels  under  the  throat ;  gill-membranes  and  barbels  at  chin  undescribed. 
D.  VII-8;  A.  12;  C.  10;  P.  14;  V.  I,  2.  L.  7  inches.  Island  of  Saghalien.  (Cur.  f 
Val.) 

(Syngnaihua  aegalienaU  Tiles.  Mdm.  Soc.  Imp.  Nat.  Moscou,  ii^  216:  Agonua  kevigatua 
Tilesius,  Mdm.  Acad.  Petersb.  iv,  436:  **Aapidophore  liaae^^  Cuv.  &  Val.  iv,  214.) 
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the  isthmus;  ventral  fins  thoracic,  close  together,  imperfect,  1, 2  or  T,  3; 
spinous  dorsal  small,  sometimes  absent;  anal  short,  similar  to  soft  dor- 
sal, without  spines;  caudal  narrow,  few-rayed;  pectorals  entire,  with 
broad  base,  the  rays  mostly  simple;  pyloric  cceca  few;  air-bladder 
none.  Small  fishes,  chiefly  of  the  Arctio  Seas.  Genera  about  10;  spe- 
cies about  16.  They  feed  chiefly  on  Crustacea,  and  are  often  found  at 
considerable  depths. 

(TriglidcB,  group  Cataphracii  pt.  Gttnther,  ii,  211-216.) 
a.  Spinous  dorsal  obsolete;  gill-membranes  free  from  the  isthmns.   (Aspidoph&nridimiB,) 

ASPIDOPHOROIDES,  381. 

aa.  Spinous  dorsal  present. 
h.  Gill-membranes  free  from  the  isthmus;  lower  Jaw  projecting. 
0.  Body  extremely 'elongate ;  snout  formlug   a  l;ube;  chin  with  a  single  long 

barbel Siphagonus,  382. 

CO,  Body  fusiform,  less  elongate ;  snout  not  forming  a  tube ;  chin  without  barbeL 

BRACHTOPSISy  383. 
hh.  Gill-membranes  united  to  the  isthmus,  lower  Jaw  included. 
d.  Bony  plates  of  body  without  spines. 

e.  Vomerine  teeth  none;  no  occipital  pit Agonus,  384. 

ee.  Vomerine  teeth  present;  a  deep  pit  at  the  occiput....BoTHRACK)NU8y  38S. 
dd.  Bony  plates  of  body  ending  in  spines. 

/.  Vomerine  teeth  present Odontopyxis,  386. 

ff.  Vomerine  teeth  none Podothecus,  387. 

881.— ASPIDOPHOROIDES  Lac^pMe. 

(Anoplaganvs  Gill.) 

(Lac^p^de,  Hist.  Nat.  Poiss.  iii,  223, 1802 :  type  Aspidophoroides  tranquehar  Lac.  =  CoUu$ 
monopterygiua  Bloch.) 

Body  very  long  and  slender,  subterete,  octangular,  tapering  into  a 
very  long  six-sided  tail.  Head  slender,  short,  with  large  eye;  mouth 
small,  terminal;  jaws  and  vomer  with  villiform  teeth.  Dorsal  fin 
single,  without  spines,  very  small,  inserted  nearly  opposite  the  still 
smaller  anal;  other  fins  small;  bony  plates  of  body  keeled^  without 
spines;  gill-membranes  broadly  united,  free  from  the  isthmus.  (dtn:Uj 
shield;  (popiutj  to  bear;  ee^o?,  appearance.) 

a.  Nasal  spines  very  strong. 

1109«  A.  monopterygias  (Bloch)  Storer. 

Brownish,  obscurely  banded  with  darker;  pectorals,  dorsal,  and  cau- 
dal mottled  or  barred.  Head  triangular,  much  narrowed  anteriorly; 
nasal  spines  very  large,  diverging,  inserted  near  tip  of  snout;  no  other 
spines  anywhere;  eyes  very  large,  longer  than  snout;  supraocular 
ridges  very  high;  a  ridge  extending  backward  fix>m  eye  along  tern* 
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poral  region;  lower  jaw  slightly  Included;  caadal  peduncle  very  long 
and  slender,  forming  about  two-fifths  the  length;  breast  with  flat 
plates;  dorsal  ridges  high  anteriorly,  the  median  line  of  back  from 
snout  to  dorsal  fin  concave.  Head  5§;  depth  9.  D.  5;  A.  6;  Lat.  1* 
about  50.  L.  6  inches.  Polar  regions,  southward  to  Cape  Cod;  abun- 
dant in  deep  water. 

{Cottus  monopicrygius  Bloch,  Auslandische  Fisohe,  it,  15Cy  taf.  178;  Gttnther,  ii,  216.) 
aa.  Nasal  spines  obsolete.    (  Anoplagonus  GiW,) 

1110.  A.inermis  GUnther. 

Black,  obscurely  marbled  with  grayish  and  brownish;  dorsal  grayish, 
marbled  with  black;  caudal  black,  with  a  gray  band;  anal  yellowish, 
with  a  black  dot  behind  each  ray.  Body  anteriorly  much  broader  than 
high.  Head  fiat,  depressed,  triangular;  nasal  spines  obsolete;  lower 
jaw  projecting;  interorbital  space  grooved,  narrower  than  the  orbit; 
eye  less  than  snout,  5  in  head;  pectorals  shorter  than  head;  ventrals 
small;  breast  with  about  16  plates.  Head  5  in  total  length;  depth  14; 
width  9.  D.  6;  A.  5;  C.  10;  P.  10;  y.  2;  Lat.  1.  41.  Vancouver's 
Island.    ( Oiinther. ) 

(GUnther,  ii,  524:  Anoplagonus  imermia  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 167.) 

889.— SIPMAOONUS  Steindachner. 
(Steindachner,  Ichth.  Beitriige,  v,  140,  1876:  tyi>e  Syngnathus  segaliensia  Tiles.) 

•  Form  of  Syngnathm ;  snout  produced  in  a  tube;  lower  jaw  projecting 
beyond  upper,  with  a  long  barbel  at  the  symphysis;  gill-membranes 
free  from  the  isthmus;  both  dorsals  present;  ventrals  very  short; 
X)hites  of  body  slightly  keeled,  without  spine.  (Latin,  siphOf  tube; 
Agonus.) 

1111.  S.barbatus  Steind. 

Brownish,  a  lengthwise  black  band  on  sides  of  head,  becoming  ob« 
Bolete  behind.  Body  very  slender,  subterete;  median  line  of  head  and 
back  concave;  snout  produced  into  a  long  moderately-compressed 
tube,  the  single  barbel  at  the  chin  about  twice  the  length  of  eye;  teeth 
on  vomer;  snout  and  orbital  rim  without  spines;  eye  in  middle  of  head; 
suborbital  narrow,  unarmed;  preopercle  with  3  spines;  large  polygonal 
scales  on  the  breast;  pectorals  long,  reaching  dorsal;  ventrals  very 
short,  the  vent  close  behind  them.  '  Head  4;  depth  =  length  of  snout, 
9.  D.  VI-7;  A.  9;  P.  12;  Lat.  1.  44.  L.  6  inches.  Coasts  of  Alaska 
and  Japan;  not  rare. 

(Steindachuer,  Ichth.  Beitriige,  v,  140,  1876.) 
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8188.— BRACHirOPSIS  GiU. 

(ILeptagonus  Gill.) 
(Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1861,  259:  type  Agonus  rostraius  TilediiB.) 

Body  elongate,  foBiform,  low,  covered  with  spinous  plates.  Head  de- 
pressed, spinous;  month  comparatively  large,  very  oblique,  the  lower 
jaw  projecting;  jaws,  vomer,  and  palatines  with  small  teeth;  gill-mem- 
branes united,  free  from  the  isthmus;  barl>els  few;  spinous  dorsal  well 
developed;  ventral  rays  1, 2.    {/Spa'/uq^  short;  o^'c^,  face.) 

1119.  B.  rostratos  (Tilesins)  Gill. 

Body  more  fusiform  than  in  other  species  of  this  genus,  very  robust 
in  front  of  the  middle,  tapering  to  the  slender  tail.  Head  triangular 
and  pointed,  as  seen  from  above,  the  mouth  quite  narrow ;  eyes  small, 
well  forward;  head  considerably  depressed,  snout  without  spine;  a 
short  flap  at  angle  of  mouth ;  scales  not  very  rough;  gill-membranes 
free  from  the  isthmus;  ventrals  quite  short;  breast  with  a  median  row 
of  large  raised  convex  plates ;  a  row  of  similar  plates  bordering  the 
edge  of  the  gill-opening,  the  three  series  forming  a  /|\-shaped  figure, 
the  interstices  filled  with  very  small  plates.  "D.  YIII-S;  A.  13^';  Liit. 
1.  36.  L.  8  inches.  Alaska  and  Kamtschatka;  here  described  from 
specimens  lately  obtained  by  Dr.  Bean. 

(Agonu8  rostratus  Tiles.  M^in.  Acad.  Petersb.  iv,  pi.  14 :  Phalangiste$  fusi/ormis  Pallas, 
Zoogr.  Ro88.-Asiat.  iii,  116:  Aganua  roatraiua  Giinther,  11,  214.) 

11 18.  B.  verrucosas  Locklngton. 

Olivaceous,  banded  with  darker;  pectorals  whitish  at  base,  witl^  a 
darjc  spot  above  and  below;  terminal  portion  dark;  ventrals'  bright 
orange-yellow  with  a  large  black  spot  inside  of  the  first  ray,  and  two 
small  spots  near  the  tip  in  ^ ,  the  fin  ])lain  in  9 .  Body  elongate,  de- 
pressed; mandible  narrow,  not  one-fourth  as  deep  as  long;  maxillary 
reaching  slightly  beyond  front  of  eye,  with  a  short  barbel  at  tip;  length 
of  brirbel  J  that  of  eye;  ridges  on  head  all  rough;  supraocular  ridges 
serrate;  occipital  and  postorbital  ridges  without  spines ;  preorbital  with 
about  six  spines;  suborbital  stay  with  two;  preopercle  with  two  spines 
near  its  angle;  opercle  without  spines;  membrane  of  mandible  with 
small  stellate  tubercles;  plates  on  body  rough,  each  with  a  keel  termi- 
nating in  a  strong  spine;  the  dorsal  plates  with  small  prickles  also; 
breast  and  base  of  pectoral  fin  with  large,  striate,  wart-like  tubercles; 
plates  of  ventral  series  tubercular  antenorly;  upper  lateral  series  of 
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plates  reaching  head;  pectorals  reaching  the  eleventh  plate;  Tentrals 
extending  beyond  front  of  anal  in  i ,  much  shorter  in  9 ;  the  membrane 
between  the  rays  very  broad;  anal  papilla  small.  Head  4|;  depth  8. 
D.  IX-7;  A.  11;  V.  I,  2;  P.  14;  C.  10;  Lat  L  35.  L.  8  inches.  Coast 
of  California;  abundant  in  deep  water. 

(LockingtoD,  Proc.  U.  S.  Nat.  Mus.  Hi,  60,  1880  (May  6):  Agonv9  (Bt'mckjfopsia)  bar- 
kani  Steiud.  Ichth.  Beitriige,  ix,  253,  1880  (Jaly  15).) 

11 14.  B.  xyostemns  J.  &.  G. 

Light  olive  brown,  finelj^  reticulated  with  darker,  pale  below;  mandi- 
ble, and  sides  of  head  below  eye  bright  silvery;  pectoral  blackish,  with 
a  large  light  blotch  at  base  below  and  a  broad  pale  tip;  caudal  entirely 
black;  dorsal  nearly  plain;  ventrals  plain;  anal  white  anteriorly,  ab- 
ruptly black  behind.  Form  of  B.  verrucoauSy  but  rather  stouter  and 
less  depressed;  breast  covered  with  minute  prickles;  plates  of  body 
with  spines  as  in  B.  verrucosus j  but  without  smaller  prickles;  ventral 
fins  short,  reaching,  even  in  the  male,  little  more  than  half  way  to  anal; 
the  connecting  membrane  of  the  rays  very  narrow;  maxillary  barbel 
long,  three-fourths  the  diameter  of  the  eye;  mandible  very  deep,  more 
than  one- third  as  deep  as  long;  upper  lateral  series  of  plates  obsolete 
from  front  of  first  dorsal  forward.  Head  4J;  depth.  7.  D.  VI-6;  A.  8; 
V.  1, 2 ;  P.  17 ;  Lat.  I.  30.  L.  5J  inches.  About  Monterey  and  San 
Francisco;  common  about  Santa  Cruz. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  iii,  152, 1880  (July 2):  Agonus  {Brachyopna) 
anncB  Steiudacbner,  Iclith.  Beltrlige  ix,  254, 1880  (July  15).) 

11 15.  B.  (t)  decagronas  (Bloch  &  Schneider)  J.  &  G. 

Yellowish  brown,  marbled  with  darker.  Body  elongate,  compressed; 
head  depressed ;  jaws  equal;  a  pair  of  spines  above  the  snout,  a  second 
above  the  orbits,  a  third  on  the  nape,  the  latter  the  largest;  barbels 
very  short  and  thick;  scales  with  very  prominent  spines;  six  series  of 
scales  between  the  ventral  tins  and  the  vent ;  four  between  the  vent 
and  the  anal  fin;  pectoral  fins  much  longer  than  head,  one-fourth  total 
with  caudal.  D.  VI-7;  A.  8;  P.  14;  Lat.  1. 41.  Greenland  to  Norway, 
{Ouniher,) 

{Afjonu8  decagotius  Bl.  &  Schn.  1801,  105:  Agonus  decagonua  GUnther,  ii,  215:  AganuM 
decagonus  Collet,  Norges  Fiske,  1875,  40:  Archagonus  decagonua  Gill:  Aapidophorus  spi- 
no9i»$imu8  Kroycr,  Naturhist.  Tidsskr.  i,  250,  1844:  Agonus  $pino8i$8imu9  GQnther,  ii, 
214:  Ltptagonw  spinoainimtu  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1G7, 18G1.) 
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884.— AOOBTUS  Bloch  &.  Schneider. 

{A9p\dophoru9  Lac^pMe:  Phalangistea  Pallas.) 
(Bloch  &.  Schneider,  Syst.  Ichth.  104, 1801:  type  Cottus  cataphractvs  L.) 

Body  low;  head  broad,  depre^ed,  about  as  broad  as  long;  moath 
small^  subinferior,  the  lower  jaw  included;  no  vomerine  teeth;  gill- 
inenibriines  joined  to  the  isthmuB,  forming  a  narrow  fold  across  it; 
plates  on  body  without  spines;  fins  short.  One  species  known,  (a, 
without;  7'ttivo^,  joint:  t.  e.,  rigid.) 

1116*  A«  cataphractus  (L.)  Bloch  &  Schneider. — Sea  Poacher. 

Brownish,  sides  with  some  dark  bands;  pectorals  and  apper  fins 
barred.  Body  anteriorly  very  broad,  flattened  below,  tapering  ab- 
ruptly forward  to  the  triangular  snout,  and  slowly  backward  to  the 
long  and  slender  tail;  the  greatest  width  is  half  more  than  the  greatest 
height  and  5  times  the  least  height;  snout  with  four  sharp,  hooked 
spines  projecting  much  beyond  the  horizontal  fl -shaped  mouth;  lower 
jaw  profusely  covered  with  thickish  barbels,  the  largest  longer  than 
eye;  suborbital  narrow,  with  three  blunt  bony  projections;  preopercle 
and  subopercle  each  with  a  stout  spine,  that  on  subopercle  the  larger 
and  hooked  backward;  bones  of  head  striate;  orbital  ci^ests  elevated, 
roughish;  iuterorbital  space  broader  than  eye;  top  of  head  little  un- 
even, without  spines;  two  blunt  occipital  processes;  no  nuchal  depres- 
sion; the  space  between  dorsal  ridges  concave;  plates  on  body  rugose; 
lateral  plates  much  smaller  than  others,  the  upper  lateral  series  obsolete 
from  middle  of  spinous  dorsal  forward,  in  which  region  the  lower  lateral 
series  is  much  enlarged;  breast  with  four  quadrate  plates  forming  a 
square.  Dorsal  small;  i)ectoral  about  as  long  as  head,  reaching  to 
within  four  plates  of  anal;  ventrals  short,  reaching  little  beyond  vent, 
G§  in  length.  Head  about  as  broad  as  long,  ^}  depth  6.  D.  Y-7;  A. 
6;  Lat.  1.  35;  coDca  6;  vertebrae  11  +  26.  Iforthem  Europe;  recorded, 
perhaps  erroneously,  from  Greenland. 

(Coitus  cataphractus  L.  Syst.  Nat.  i,  451 :  Aspidophorus  armatus  Lac€p.  iii,  222;  GOn- 
ther,  ii,  211 ;  Day,  Fishes  Great  Britain,  1881,  67.) 

885.— BOTHRAOONUS  GiU. 
(Gill,  Bull.  U.  S.  Nat.  Mns.  xi,  ined. :  t-ype  Hypsagonns  sicani  Steindachner. ) 

Body  rather  short  and  deep,  broad  and  depressed  anteriorly,  com- 
pressed behind;  a  deep  nuchal  pit;  mouth  subinferior,  the  lower  jaw 
included ;  head  and  neck  to  the  dorsal  fin  rhombic  in  outline,  as  seen 
from  above;  jaws  and  vomer  with  teeth;  dorsals  small,  well  separated; 
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anal  similar  to  soft  dorsal^  ventral  1, 2;  plates  without  spines  or  keels; 
no  spiues  on  head.  Gill-membranes  broadly  united  to  the  isthmus. 
North  Pacific.    {fioOpo^y  a  cavity;  ayutvo^^  Agonus.) 

IIIY.  B.  swanl  (Steindachner)  Gill. 

Clear  yellowish ;  a  blackish  cross-bar  downwards  and  forwards  from 
base  of  first  dorsal;  another  between  the  dorsals,  and  a  third  behind 
dorsal  and  anal;  a  dusky  bar  across  interorbital  space  and  through  eye; 
fins  all  mottled  or  barred.  Nuchal  pit  broader  than  long,  the  plates  be- 
hind sending  three  processes  into  it;  top  of  head  with  two  broad  par- 
allel ridges,  the  space  between  them  transversely  concave;  pi*eopercular 
margin  denticulated;  breast  with  large  plates,  similar  to  those  on  sides 
of  body.  Head  3J;  depth  SJ.  D.  III-^;  A.  6;  P.  12;  0.  12;  V.  I,  2; 
Lat.  1.  32.    Puget's  Sound;  one  specimen  known.    {Steindachner,) 

(HjfpBogonus  swanii  Steindaolmer,  Ichth.  Beitriige,  v,  144,  1876.) 

886.— ODONTOPTXIS  Lockington. 
(LockingtoDy  Proo.  IT.  8.  Nat.  Mas.  ii,  328, 1879:  type  Odontopyxis  trispinoeua  Lock.) 

The  genus  differs  from  Podotheoua  chiefly  in  the  presence  of  vomerine 
teeth.  The  body  is  very  slender^  and  the  fins  few-rayed,  {odwvy  tooth ; 
Ttu^t^y  box.) 

1118.  O.  trispinosus  Lock. 
Olivaceous,  with  six  or  seven  darker  bands;  fins  with  dark  blotches. 

A  sharp,  rather  long,  movable  spine  upon  the  tip  of  the  snout,  its  tri- 
angular base  projecting  beyond  the  jaws;  behind  this  a  pair  of  recurved, 
fixed  spines;  supraorbital  ridge  pi-ominent,  ending  in  a  backward- 
directed  spine;  maxillary  with  two  minute  barbels;  isthmus  broad; 
eye  very  large;  forehead  strongly  convex,  longitudinally  transversely 
strongly  concave;  a  deep  nuchal  cavity  divided  by  a  longitudinal  ridge; 
preorbital  with  a  spine  directed  backward;  eye  large;  a  circlet  of  hori- 
zontal spines  at  base  of  caudal.  Head  5^  in  total  length;  depth  10  to 
12;  eye  3f  in  head.  D.  IV-6;  A.  6;  V.  I,  2;  P.  14;  0. 11;  Lat.  1.  36. 
L.  3  inches.    Pacific  Coast  from  San  Francisco  to  Santa  Barbara. 

(Od(mtapyjci8  irispinoms  Lockington,  Proc.  U.  8.  Nat.  Mus.  11,  328, 1879.) 

887.— PODOTMECVS  GUL 

(Paragonua  Gill. ) 

(GIU,  Proc.  Nat.  Sci.  Phila.  18G1,  259:  type  Podothecus  perisfHku»  GUI = Agonus  acipen^ 
8crinu8  Tiles.) 

Body  elongate,  fusiform;  head  long,  compressed,  armed  above;  snout 
protruding  much  beyond  the  small,  inferior^  U-shaped  mouth;  teeth 
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very,  small,  in  villiform  bands;  none  on  vomer  or  palatines;  lower  parts 
c^  head  with  barbels;  gill-membranes  nnited  to  the  isthmas,  not  form- 
ing a  fold  across  it.  Plates  of  body  armed  with  spines;  spinous  dorsal 
present.  Ventral  rays  I,  2.  {nou^,  foot;  Orixr^j  box,  from  a  supposed 
groove  for  the  reception  of  the  ventrals.) 

1119.  P.  valsus  J.  &  G. 

Dark  brown,  with  7  to  9  darker  cross-bars,  extending  on  the  fins; 
pectorals  black,  with  whitish  edging  and  a  pale  blotch  near  base;  other 
.fins  chiefly  black,  the  anal  with  whitish  edging;  belly  white.  Body 
very  elongate,  broader  than  high.  Head  triangular,  the  profile  irregu- 
lar, the  snout  pointed.  Mouth  fl -shaped,  entirely  inferior,  the  maxil- 
lary reaching  front  of  pupil;  distance  from  premaxillaries  to  tip  of 
rostral  spines,  about  half  length  of  snout;  maxillary,  interopercle,  and 
branchiostegals,  with  scattered  cirri,  these  fewer  and  smaller  than  in 
P.  aeipenserinus ;  none  on  lower  side  of  snout.  Eye  large,  as  long  as 
snout,  3^  in  head;  the  orbital  rim  prominent  all  around.  Spines  of 
head  more  numerous  than  in  the  other  Agonidce.  Snout  with  two 
strong  spines  directed  forwards,  two  large  ones  behind  them  directed 
upwards,  then  two  smaller  ones;  orbital  ridge  elevated  and  serrated, 
with  a  preocular  and  a  supraocular  spine;  behind  the  latter,  a  ridge 
armed  with  two  spines  on  each  side,  separated  from  the  first  plates  of 
the  dorsal  series  by  a  deep  quadrangular  pit;  a  row  of  minute,  erect 
spines  on  median  line  of  back  and  top  of  h^ad ;  a  sharp,  serrated,  tem- 
poral ridge,  with  four  spines;  opercle  with  a  strong  rib  and  several 
spines;  suborbital  stay  with  an  irregular  prominent  ridge;  preopercle 
with  three  principal  spines  and  some  smaller  ones;  suborbital  narrow, 
half  width  of  eye,  extremely  uneven,  armed  with  small  spines  and 
tubercles;  more  than  70  spines  and  tubercles  on  the  head.  Plates  of 
body  all  striate,  those  above  and  on  sides  ending  each  in  a  sharp 
spine;  breast  with  about  six  polygonal  plates,  on  each  side  of  which 
are  the  plates  of  the  abdominal  series;  bases  of  caudal  and  pectorals 
with  small  spines.  Yentrals  short,  the  vent  near  the  middle  of  their 
length.  Head  4;  depth  8.  D.  IX-7;  A.  9;  Lat  1.  40.  L.  4}  inches. 
Deep  water,  off  San  Francisco;  not  common. 

{Agonas  vulsus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  iii,  303, 1880.) 


1130.  P.  acipienserinas  (Tiles.)  Gllh—AUigaior  JUh. 

Brown  with  darker  marblings  and  narrow  vertical  streaks;  fins  oliva- 
ceous, more  or  less  marbled  with  dark;  ventrals  plain,  black  in  ^;  a 
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dark  bar  at  base  of  pectorals;  bellj'  white.  Body  elongate,  the  tail  .very 
slender,  broader  than  deep;  head  narrow,  the  cheeks  subvertical,  the 
snout  long  and  pointed;  mouth  n -shaped,  wholly  inferior;  distance  from 
premaxillaries  to  tip  of  nasal  spines  less  than  half  snout;  maxillary 
and.  lower  side  of  snout  with  dense  tufts  of  long  cirri  as  long  as  eye; 
a  few  on  mandible,  none  on  branchiostegal  region.  Eye  large,  shorter 
than  snout,  4  in  head;  orbital  rim  prominent  above  only;  snout  with 
two  spines  directed  forward,  then  two  larger  ones  hooked  backward,  far 
behind  which  are  two  smaller  ones  close  together,  directed  upward; 
orbital  bones  rugose,  with  a  strong  supraocular  spine  only;  behind  it  a 
shaq)  occipital  ridge  on  each  side,  each  ending  in  a  single  spine;  no  pit 
at  the  occiput,  the  vertex  nearly  plane;  opercle  and  preopercle  strongly 
striate,  the  latter  with  a  ridge  and  a  blunt  spine;  suborbital  very  broad, 
nearly  as  deep  as  eye,  striate,  with  a  double  ridge  at  its  lower  margin, 
the  upper  ridge  with  two  or  three  spines;  head  with  about  18  distinct 
spines  in  all.  Plates  of  body  strongly  striate,  those  above  ending  in 
strong  spines;  breast  with  about  twelve  polygonal  plates;  slight  asper- 
ities at  base  of  i)ectoral ;  ventrals  very  short,  not  longer  than  eye  in  $ , 
about  half  longer  than  eye  in  ^ ;  pectorals  large,  about  reaching  anal; 
caudal  peduncle  long,  about  half  length  of  body  without  head;  dorsals 
high  in  <?,  the  two  fins  closely  contiguous.  Head  3§;  depth  6.  D.  IX-7; 
A.  8;  Lat.  1.  37;  vert.  12  +  27.  L.  12  inches.  Puget  Sound  to  Alaska; 
common  northward.  , 

{Agmt as  acipenserinua  Tilesius,  M^m.  Acad.  St.  Potersb.  i v,  422, 1813.  Agonus  acipenseri- 
niMGtinther,  ii,  212:  Podothecua pmistethiu  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  lrS61,  2dU: 
Paragonus  acipenaerintis  Gill,  1.  o.  167:  Agonus  aeipeneerinus  Jordan  &  Gilbert,  Proc. 
U.  S.  Nat.  Mus.  iii,  332,  1880.) 

Family  CVIII  (6).— TRIGLIDiE.* 

(The  Oumards.) 

Body  elongate,  usually  more  or  less  fusiform,  covered  with  scales  or 
series  of  bony  plates.  Head  externally  bony,  usually  entirely  cuirassed 
with  rough,  bony  plates,  some  of  which  are  armed  with  spines;  eyes 
high;  mouth  terminal  or  subinferior;  premaxillaries  protractile;  max- 
illary without  supplemental  bone,  slipping  under  the  preorbital ;  teeth 
very  small,  in  bands  in  the  jaws,  and  usually  on  the  vomer  and  pala- 
tines, sometimes  entirely  wanting;  gills  4,  a  large  slit  behind  the 
fourth;  pseudobranchisB  present ;  gill-rakers  various;  gill-membranes 

*  Family  108  (a),  AganidoB  is  included  under  Triglidtc^  in  the  key  to  families,  on  page 
79. 
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free,  or  variously  attached  to  the  isthmus.  Ventral  fins  thoracic,  usu- 
ally wide  apart,  separated  by  a  flat  area,  I,  4  or  I,  5.  Spinous  dorsal 
present,  short;  soft  dorsal  similar  to  the  anal,  which  is  without  spines; 
caudal  narrow,  few-rayed.  Pectorals  large,  with  broad  base,  some- 
times divided  into  two  portions,  sometimes  with  the  two  or  three  lower- 
most rays  detached.  Air-bladder  present;  pyloric  ccBca  usually  pres- 
ent, few  in  number.     Singular  looking  fishes,  allied  to  the  Cottida^ 

■ 

found  in  all  seas.    Genera  5;  species  about  40. 

{Trigl%d€B  pt.  GUather,  ii,  191-210,  216-224.) 

a.  Pectoral  fins,  with  two  or  three  detached  appendages  below ;  ventrals  I,  5,  wide 
apart. 
6.  Body  mailed;  teeth  none;  pectoral  appendages  2.    {Peristediinat,) 

Peristedium,  388. 
bh.  Body  scaly;  teeth  present ;  pectoral  appendages  3.    (TriglinoB,) 

c.  Palatines  toothless Trigla,  389. 

oc  Palatines  with  teeth Prionotus,  31)0. 

aa.  Pectoral  fin  divided  to  the  base,  into  two  unequal  parts ;  vcntrals  I,  4,  contigu- 
ous; gill-membranes  broadly  attached  to  the  isthmus.    (Dactyl^tpterinat,) 

Cepualacanthus,  391. 

888.— PERISTISDIUill  Lac^pMe. 

(Periatedion  Lac^pMe,  Hist.  Nat.  Poiss.  iii,  3U8, 1802:  type  Periatedion  malarmat  Lac.= 
Trigla  eataphraeta  Gmelin.) 

Body  elongate,  fusiform,  covered  with  bony  plates,  each  of  which  is 
armed  with  a  strong  spine;  head  bony;  each  preorbital  produced  into 
a  long  fiat  process,  which  projects  more  or  less  beyond  the  mouth; 
mouth  small;  teeth  none;  lower  jaw  included,  provided  with  barbels; 
gill-membranes  separate,  narrowly  joined, to  the  isthmus  anteriorly; 
gill-rakers  slender.  Dorsal  fin  continuous  or  divided.  Pectoral  fin 
short,  with  the  two  lowermost  rays  detached.  Ventrals  I,  6,  separated 
by  a  broad  flat  area.  Air-bladder  simple.  Pyloric  coBca  about  10. 
Warm  seas.  Color  generally  red.  (-e/of,  around;  creOtovy  diminutive  of 
areOoqy  breast;  the  breast  being  mailed.) 

11 91*  P.  miniatum  Goode. 

Bright  crimson.  Armature  of  body  essentially  as  in  P.  brevirostre;* 
spines  of  abdominal  plates  very  weak  posteriorly ;  length  of  preorbital 
process  3 J  in  distance  from  its  extremity  to  front  of  orbit;  interorbital 
space  deeply  concave;  protuberance  on  the  forehead  very  slight;  a 
pair  of  spines  on  upper  surface  of  snout  behind  base  of  preorbital 
processes;  a  larger  pair  on  preorbital  processes;  ridge  of  preopercle 
ending  in  a  depressed,  short,  sharp-pointed  spine;  about  ten  small 

-  -  -  ^  — •■ 

*  See  GUuther,  Cat.  Fish.  Brit.  Mus.  ii,  218,  1860. 
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tentacles  on  each  side  of  lower  jaw,  those  near  the  symphysis  smallest. 
Long  tentacles  at  angle  of  month  fringed,  extending  to  bases  of  i)ec- 
torals.  Head  2^;  depth  6.  D.  VII-I85  A.  17;  0.  16;  P.  2-10;  V.  I, 
5 ;  Lat.  1. 28.    L.  12  inches.    Gnlf  Stream,  off  the  coast  of  Bhode  Island. 

{Ooode,) 

(Goode,  Proc.  U.  S.  Nat.  Miw.  1880,  349.) 

8§9.— TRIGL.A  Liim»ns. 

Gurnards. 

(Artedi;  Linnseas,  Syst.  NatnrsB,  1758:  type,  Drigla  Ijfra  L.) 

This  genus  differs  from  Prionotus  chiefly  in  the  absence  of  palatine 
teeth.  The  scales  are  smaller  and  the  pectoral  fins  less  developed;  a 
series  of  bony,  spinons  plates  extend  along  the  base  of  the  dorsal  fins, 
a  pair  of  them  to  each  ray,  the  fin  thus  mnning  in  a  shallow  groove; 
candal  fin  usually  emarginate.  Lateral  line  usually  forking  at  base  of 
caudal,  the  branches  running  to  tip  of  fin.  The  numerous  species 
abound  on  the  coasts  of  Europe,  Africa  and  India.  {rpt/Xay  classical 
name  of  Mullus  harhatus;  transferred  to  this  group  for  no  evident 
reason.) 

1199.  T.  cncolas  Linn.— 2?ed  Gumurd, 

Eose-red;  profile  of  snout  rather  steep,  slightly  concave;  preorbital 
with  short  denticulations ;  maxillary  nearly  reaching  front  of  orbit; 
lateral  line  with  a  seriQS  of  unarmed  plates,  which  are  deeper  than 
long;  first  dorsal  spine  tuberculated ;  second  longest,  §  length  of  head; 
pectoral  reaching  past  front  of  anal.  Head  3^;  depth  5.  D.  IX-18; 
A.  17;  Lat.  1.  75.  Common  in  Europe;  said  by  Cuvier  to  have  been 
once  brought  from  New  York  by  Milbert. 

(Linn.  Syst.  Nat.:  Triglapini  GUnther,  ii,  191);  Day,  Fish.  Gt.  Brit.  1880,  58.) 

890.— PRIONOTVS  Lac^pMe. 
Sea  BoMns. 

(Lac^p^de,  Hist.  Nat.  Poiss.  iil,  337, 1802:  type  Trigla  evolans  L.) 

Body  subfusiform ;  profile  of  head  descending  to  the  broad  depressed 
snout,  which  is  much  longer  than  the  small  eye;  eyes  close  together,  high 
up;  surface  of  head  entirely  bony,  the  bones  rough  with  ridges  and 
granulations;  scales  on  head  few  or  none;  preopercle  with  one  or  two 
sharp  spines  at  its  angle;  opercle  with  a  sharp  spine;  nape  with  two 
strong  spines;  a  spine  on  shoulder  girdle.  Mouth  rather  broad;  bands 
of  small,  almost  granular,  teeth  on  jaws,  vomer  and  palatines;  gill- 
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membranes  nearly  separate,  free  from  isthrons;  gill-rakers  rather  long. 
Body  covered  with  small,  rough  scales,  which  are  not  keeled;  lateral 
line  continuons;  scales  of  breast  very  small.  Dorsal  fins  distinct,  the 
first  of  8  to  10  rather  stout  spines;  anal  fin  similar  to  soft  dorsal; 
pectoral  fin  with  the  three  lower  anterior  rays  thickened,  entirely  free 
from  each  other  and  from  the  fin;  ventrals  I,  5,  wide  apart,  with  a  flat 
space  between  them,  the  inner  rays  longest.  Pyloric  coeca  in  moderate 
numberj  air-bladder  generally  with  lateral  muscles,  and  divided  into 
two  lateral  parts;  vertebrae  10  or  11  +  15.  Species  about  10,  repre- 
senting in  America  the  old  world  genus  Trigla,  (r/iraiv/saw;  vd*r«?, 
back;  three  free,  saw-like  spines  being  said  to  intervene  between  the 
two  dorsals.) 

a.  Mouth  smaU,  mandible  not  reaching  vertical  from  front  of  orbit;  preopercnlar 
spine  without  conspicuous  basal  cusp;  blotches  on  spinous  dorsal  well  de- 
Hued,  ocellated;  a  transverse  groove  connecting  the  upper  posterior  angles  of 
orbit.     (Omichthys*  Sw.) 
5.  Boily  very  slender;  sides  with  numerous  round  brownish  spots. 

11 'i8.  P.  panctatus  (Bloch)  Cuv.  <&  Yal. 

D«ark  olive  brown,  back  and  sides  covered  with  numerous  round 
bronze  spots,  larger  than  the  pupil;  spinous  dorsal  dusky,  with  lighter 
streaks  and  two  black  ocellated  spots;  second  dorsal  and  upper  half  of 
caudal  spotted;  anal  blackish,  with  a  pinkish  border;  pectorals  black- 
ish, the  free  rays  barred  with  light  and  dark;  ventrals  pale;  branchi- 
ostegal  membrane  pinkish.  Pectorals  short,  i^eaching  only  to  middle  of 
soft  dorsal,  2^  in  length  to  base  of  caudal;  first  dorsal  high.  Body 
much  slenderer  than  in  any  of  the  other  s))ecies.  Band  of  palatine 
teetli  very  slender,  shorter  than  eje;  maxillary  one- third  length  of 
head;  preorbital  without  spines;  opercle  scaleless ;  giU  rakers  shortish; 
about  10  below  angle.  Head  3J;  depth  C.  D.  X-13;  A.  12;  Lat.  I. 
about  75.  West  Indies,  north  to  Xorth  Carolitia;  not  rare  southward. 
Here  described  from  specimens  from  North  Carolina,  i^erhaps  belonging 
to  a  species  distinct  from  the  true  punctaius^  which  is  described  as  less 
slender. 

(1  Trigla  punctata  Bloch,  Ausl.  Fisch.  taf.  352;  fCuv.  &  Val.  iv,  93;  fGtiuther,  ii, 
193;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1878,  373.) 

bb.  Body  rather  rohust ;  sides  of  hody  without  conspicuous  spots. 

1124.  P.  palmipes  (Mitch.)  Storer. 

Brownish  above,  clouded  with  darker;  throat  and  branchiostegals 
dark;  a  distinct  black  blotch  above  on  membrane  between  fourth  and 

"Swainson,  Class.  Fish,  etc.,  1839,  262:  typo  Triglxi  punctata  Bloch.  {opvt?,  bird; 
ixOvi,  fish.) 
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fifth  dorsal  spines,  tins  ocellated  below;  2  longitudinal  light  streaks 
below  dorsal  blotch;  second  dorsal  with  oblique  whitish  streaks.  Head 
comparatively  smooth  above.  Preopercular  spine  strong;  opercle  scale- 
less;  baud  of  palatine  teeth  short  and  broad,  shorter  than  eye.  Pec- 
torals short,  not  reaching  middle  of  second  dorsal,  2J  in  length;  pec- 
toral appendages  strong,  more  or  less  dilated  at  their  tips;  ventrals 
long,  reaching  anal;  gill-rakers  rather  short,  about  10  below  angle; 
maxillary  3J  in  head.  Head  3;  depth  5.  D.  X-13;  A.  12;  Lat.  1.  58, 
Atlantic  coast  of  the  United  States;  common  northward. 

{llTrigla  Carolina  Linua3ii8/  Mantissa,  ii,  528:  Tngla  palmipea  Mitchill,  Trans.  Lit. 
&  Phil.  Soc.  N.  Y.  i,  431,  1815:  Priotwtus  pilatus  Storer,  Proc.  Bost.  Soc.  Nat.  Hist,  ii, 
77:  Prianotus pa1mip€8  and  P,  pilattis  Storer,  Fish.  Mass.  18:  Prionotns carolinuaC.  &.y. 
iv,  JK):  Prianotus  caroliuus  GUnther,  ii,  192.) 

aa.  Month  large,  mandible  reaching  at  least  the  vertical  from  front  of  orbit;  no  dis- 
tinct transverse  groove  between  and  behind  the  eyes;  preopercnlar  spine 
with  a  smaller  one  at  base;  dorsal  blotch  diffuse,  not  ocellated.    {Prionotus,) 

X 1 35.  P.  tribnlas  Cuv.  <&  Yal. 

Dark  brown  above,  with  darker  blotches  and  numerous  small,  pale 
spots;  belly  pale;  a  black  blotch  at  base  of  mandible;  membrane  of 
spinous  dorsal,  between  the  third  and  sixth  spines,  with  a  black  blotch 
above;  second  dorsal  with  brownish  spots,  forming  oblique  bars,  and 
with  2  dark  blotches  at  base,  the  posterior  blotch  continued  obliquely 
downwards  and  forwards  to  below  the  lateral  line;  pectoral  olive 
brown,  with  dark  cross-bars,  which  are  more  distinct  towards  the  tip 
of  the  fin;  its  upper  edge  white;  pectoral  appendages  with  dark  spots; 
basal  half  of  caudal  paler.  Pectorals  rather  short,  not  reaching  end 
of  dorsal,  2  in  length  to  base  of  caudal;  pectoral  appendages  thick, 
tapering.  Body  robust.  Head  shorter  and  broader,  snout  shorter, 
and  bones  more  strongly  striate  than  in  P.  evolans;  interorbital  space 
deeply  concave;  occipital  and  supraorbital  spines  very  strong  and 
much  comx>ressed;  band  of  palatine  teeth  as  long  aS  eye;  gill-rakers 
shortish,  9  below  angle;  membranous  edge  of  opercle  scaly.  Head  2 J 
in  length;  depth  4.  D.  X-12;  A.  11;  Lat.  I.  about  50.  South  Atlantic 
coast  of  the  United  States;  abundant. 

(Cuv.  &  Val.  iv,  98, 1829;  GUnther,  ii,  195;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus. 
1878,  374.) 

1196.  P.  evolans  (Linn.)  Gill. 

Similar  to  var.  lineattiSy  but  spotted  also  with  white;  the  pectorals 
plain  black,  with  pale  edgings  above,  longer  than  in  var.  lineattis^ 
reaching  usually  past  the  end  of  the  second  dorsal  and  anal,  l^lf  in 
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length  to  base  of  caudal.  Body  and  head  stouter,  the  plates  rougher; 
scales  somewhat  larger,  in  about  55  series.  Atlantic  coast;  common 
southward. 

(f  Trigla  evolans  L.  Syst.  Nat. ;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1878|  374.) 

Sabsp.  lineatus  (Mitcb.)  J.  &  G. 

Olive  brown  above,  mottled  and  spotted  with  blackish;  whitish  be- 
low ;  a  narrow  dark  streak  along  the  lateral  line,  with  a  broader  one 
below  it,  which  terminates  behind  in  a  series  of  spots  and  blotches; 
lower  jaw  and  branchiostegal  membranes  sometimes  bright  orange-yel- 
low; pectorals  blackish,  edged  with  olivaceous  and  orange,  with  numer- 
ous transverse  dark  lines;  membrane  of  spinous  dorsal  with  a  black 
blotch  between  third  and  sixth  spines;  soft  dorsal  plain  or  with  2  black 
blotches  at  base;  ventrals  and  anal  orange;  pectoral  appendages  slen- 
der, dusky.  Gill-rakers  rather  long  and  slender,  15  below  angle;  band 
of  palatine  teeth  wide,  shorter  than  eye;  spines  on  head  moderate  in 
size,  compressed,  the  one  at  upper  posterior  angle  of  orbit  little  devel- 
oped; membranous  edge  of  opercle  scaly;  ventral  reaching  to  front  of 
anal;  pectoral  reaching  to  past  middle  of  soft  dorsal  and  anal,  from  1^ 
to  2^  in  length.  Head  2§  in  length;  depth  4^.  Eye  2^  in  snout.  D. 
X-12;  A.  11;  Lat.  1.  about  60.  Cape  Cod  to  Cape  Hatteras;  common 
northward.  Perhaps  a  distinct  species,  but  seeming  to  vary  into  the 
preceding. 

(Trigla  Uneaia  Mitcbill,  Trans.  Lit.  <&  Pbil.  Soc.  N.  Y.  i,  430, 1815:  PHonotus  lineatuB 
Storer,  Hist.  Fisb.  Mass.:  Prianotus  lineatua  Giiutber,  ii,  192:  Prionotua  airigatus  Cuv. 

&Val.  iv,  86.) 

113Y.  P.  stephanophrys  Lockington. 

Pale  olivaceous,  abruptly  white  at  level  of  pectorals;  back  and  sides 
with  a  few  scattered  dark  spots;  branchiostegals  mostly  safi^n-yellow; 
spinous  dorsal  dusky,  with  a  diffuse  dark  blotch  between  fourth  and 
fifth  spines,  near  edge  of  membrane;  second  dorsal  spotted;  caudal 
with  dark  blotches;  pectorals  dark,  with  large  round  black  8i>ots. 
Body  rather  stout;  head  large,  compressed,  broad,  and  very  nearly 
plane  above;  the  interorbital  region  not  concave;  no  transverse  fur- 
row behind  orbits;  orbital  rim  with  a  slightly  raised,  serrated  crest; 
snout  very  short,  two-fifths  length  of  head;  mouth  large,  the  broad 
maxillary  reaching  beyond  front  of  orbit;  bands  of  palatine  teeth  very 
narrow;  gill-rakers  long  and  slender;  head  less  rough  than  usual,  the 
bones  little  striate;  occipital  processes  not  reaching  first  dorsal  spine; 
prcorbital  little  projecting;  preopercle  with  a  strong  smooth  spine. 
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reaching  slightly  beyond  membrane  of  opercle;  opercle  ending  in  two 
points,  the  lower  a  long  spine,  the  membrane  connecting  the  two  scaly ; 
scales  thin,  clliate,  not  closely  imbricate;  first  dorsal  spine  granulate 
in  front;  pectorals  reaching  beyond  middle  of  anal,  about  to  base  of 
ninth  ray;  free  rays  very  slender,  the  uppermost  more  than  half  length 
of  fin;  ventrals  not  reaching  vent;  caudal  slightly  emarginate.  Head 
2§;  depth  4;  eye  IJ  in  snout.  D.  X-12;  A.  11;  P^13-III;  Lat.  1.  55. 
Deep  water  off  San  Francisco;  one  specimen  known. 

(Lockington,  Proc.  U.  S.  Nat.  Mus.  1880,  529. ) 

391.-CEPHAL.ACA1VTHUS  Lac^pMe. 
Flying  Gurnards. 

(Dactyloptents  Lac<?p^de,  iii,  325.) 
(Lac^pMo,  Hist.  Nat.  Poiss.  iii.  323,  1802:  typo  Gastcrosleus  apinarella  Linn.) 

Body  elongate,  subquadrangular,  tapering  behind;  head  very  blunt, 
quadrangular,  its  surface  almost  entirel^'^  bony;  nasals,  preorbitals, 
suborbitals^  and  bones  of  top  of  head  united  into  a  shield;  nuchal  part 
of  shield  on  each  side  produced  backward  in  a  bony  ridge,  ending  in  a 
a  strong  spine,  which  reaches  past  front  of  dorsal;  interocular  space 
deeply  concave;  preorbitals  forming  a  projecting  roof  above  the  jaws; 
preopercle  produced  in  a  very  long  rough  spine;  cheeks  and  opercles 
with  small  scales;  opercle  smaller  than  eye;  gill-openings  narrow,  ver- 
ticil, separated  by  a  very  broad,  scaly  isthmus;  pseudobranchiiB  large; 
gill-rakers  minute;  mouth  small,  lower  jaw  included;  jaws  with  granu- 
lar teeth;  no  teeth  on  vomer  or  palatines;  scales  bony,  strongly  keeled; 
2  serrated,  knife-like  appendages  at  base  of  tail;  first  dorsal  of  4  or 
5  rather  high  flexible  spines,  the  first  one  or  two  spines  nearly  free 
from  the  others;  an  immovable  spine  between  the  dorsals;  anal  and 
second  dorsal  short,  of  slender  rays;  caudal  small,  lunate;  pectoral 
fins  divided  to  the  base  into  two  parts,  the  anterior  portion  (corre- 
sponding to  the  free  rays  in  Prionotm)  about  as  long  as  the  he^d,  of 
about  0  rays,  closely  connected;  the  posterior  and  larger  portion  more 
than  twice  length  of  head,  rejiching  nearly  to  caudal  in  the  adult 
{'^Dactylopt^rm^  Lac);  much  shorter  in  the  young  ('^Gephalacanthii^^^ 
Lac.);  these  rays  veiy  slender,  simple,  wide  apart  at  tip;  ventrals  I, 
4,  long,  pointed,  their  bases  close  together,  the  inner  rays  shortest; 
air-bladder  with  two  lateral  parts,  each  with  a  large  muscle;  i)yloric 
cceca  numerous;  vertebine  9  +  13.  Warm  seas;  the  adult  able  to  move 
Bull.  Nat.  Mus.  No.  10 47 
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in  the  air,  like  the  true  flying-fish,  but  for  shorter  distances,    (xe^aiiy, 
head;  axavOa^  spine.) 

a.  Occipnt  withoat  filament. 

1]2§«  €•  spinarella  (L.)  Lao. — Flying-robin;  Bat-fish;  Volador. 

Greenish  olive  and  brown  above,  of  varying  shades;  below  pale, 
marked  irregularly  with  dusky  and  bright  brick-red,  varying  to  salmon- 
yellow;  pectoral  fins  mottled  witl|  bright  blue  streaks  near  the  base, 
and. blue  spots  and  bars  toward  the  tip;  their  under  sides  glaucous- 
blue,  edged  with  darker;  caudal  fin  with  about  three  brownish-red  bars; 
coloration  extremely  variable.  First  two  dorsal  spines  free,  slightly  con- 
nected by  membrane  at  base;  preopercular  spine  reaching  beyond  base 
of  pectorals,  not  to  end  of  occipital  spine;  pectorals  reaching  nearly  to 
base  of  caudal.  Head  4^^;  depth  5 J.  D.  II-IV,  8;  A.  6;  P.  28,  6.  L. 
12  inches.    Atlantic  Ocean,  on  both  coasts;  abundant  southward. 

{Gasierosteus  spinarella  L.  Syst.  Nat.  i,  492  (youn'r):  Trigla  rolitans  Linn.  Syst.  Nat. 
i,  498  (adult):  Trigla  voUtans  Gmeliu,  Syst.  Nat.  1788,  1346:  Dactylopterus  volitans 
Giintber,  ii,  221 :  Dactylopterus  volitana  Liitl^eu  Spolia  Atlautica,  1880,  417 ;  GUnther, 
ii,  224.) 

Family  CIX.— LIPARIDID^. 

{The  Sea  Snails.) 

Body  more  or  less  elongate,  subcylindrical  anteriorly,  compressecl 
behind,  covered  with  smooth  skin,  which  is  usually  very  lax.  Head 
broad,  obtuse,  the  snout  short;  suborbital  bone  styliform  behind,  joined 
to  the  preopercle,  as  in  the  Cottulce;  jaws  with  bands  of  small  teeth, 
-which  are  usually  tricuspid;  no  teeth  on  vomer  or  palatines;  premaxil- 
iaries  protra<;tile,  little  movable;  opercular  bones  unarmed;  inter- 
opercle  slender,  ray-like,  overlying  the  branchiostegals ;  gill-openings 
small,  the  membranes  joined  to  the  broad  isthmus,  and  to  the  humeral 
arch  below.  Gills  3J;  no  slit  behind  the  last;  pseudobranchiae  rudi- 
mentary or  wanting;  pyloric  coeca  numerous;  no  air-bladder;  dorsal 
fln  rather  long,  the  spines  feeble  and  flexible,  low,  similar  to  the  soft 
rays;  anal  long,  similar  to  the  soft  dorsal;  ventral  fins  I,  5,  the  two 
completely  united,  and  forming  the  bony  center  of  an  oval  sucking- 
disk;  ventrals  sometimes  entirely  wantiug;  pectoral  fins  very  broad, 
the  base  procurrcnt;  the  outline  usually  emarginate,  some  of  the  lower 
rays  being  produced;  tail  diphycercal;  caudal  fin  short,  convex;  ver- 
tebrae 12  +  30.  Genera  3;  species  about  20.  Small  fishes^  nearly  all  of 
the  northern  seas. 

(Discoboli;  group  Liparidina  GUnther,  iii,  158-165.) 
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a.  Ventral  di8k  entirely  wanting.     (AmUrin(P.) 

b.  Lower  jaw  included ;  skin  thin,  lax Amitra,  dil2. 

aa.  Ventral  disk  present.     {Liparina,) 

c.  VentnU  disk  very  small,  under  the  head,  the  vent  close  behind  it;  lower  jaw 

projecting ;  skin  lax,  thin « Careproctus,  31^^*. 

oc  Ventral  disk  well  developed ;  vent  well  behind  head LiPARis,  394. 

893.— AmiTRA  Goode. 
(Goode,  Proc.  U.  S.  Nat,  Mus.  1880,  478:  type  Amitra  Hparinn  Goode.) 

Body  elongate,  attenuate  backward,  covered  with  lax,  smooth,  slimy 
skin,  which  is  separated  from  the  bo<ly  and  fins  by  a  filmy  mucous  inter- 
tissue.  Bead  small,  thick,  convex  between  eyes;  snout  coavex,  pro- 
truding; mouth  small,  horizontal,  the  lower  jaw  included;  teeth  small; 
eyes  lateral;  gill-openings  restricted  to  small  slits  above  the  base  of  the 
pectorals,  covered  by  the  very  small  opercle;  no  barbels;  dorsal  and 
anal  fins  many-rayed;  dorsal  continuous,  almost  concealed  by  the  skin; 
the  spines  scarcely  different  from  the  soft  rays;  anal  similar  to  dorsal; 
both  connected  with  the  caudal,  which  is  pointed;  no  trace  of  ventral 
fins  or  sucking  disk;  pectoral  fin  very  broad,  procurrent,  its  lower  rays 
inserted  nearly  under  the  eye,  the  tin  emarginate;  vent  well  behiml 
head.  One  species  known;  its  position  intermediate  between  the  Cot- 
tidce  (Cottunculu4tj  Psychrolut^)  and  Liparididw^  two  groups  much  moi-e 
intimately  related  than  most  writers  have  conceded.*  (a,  without; 
fjLtrpaj  stomacher.) 

Il!t9«  A.  liparina  Goode. 

Yellowish  white,  dusky  toward  the  tail  and  front  of  head;  perito- 
neum black.  Body  posteriorly  compressed,  the  tail  very  thin;  eyes 
half  width  of  iuterorbital  spaee,  5  in  head ;  upper  lip  with  pores.    Dor- 

*  I  Hhonld  put  the  family  of  Gobiesocidce  far  away,  at  least  a  suborder  oflf,  from  the 
CyclopterUlcB  and  Lipartdida,  which  are  far  more  closely  united  to  the  true  Cottido\ 
represented  by  Coitus  and  HemUripterun,  than  to  either  the  Gobiesoddas  proper  or  to  (ho 
Gobies  and  Blennies.  In  fact,  Liparis  has  as  close  affinities,  as  shoWn  by  its  skeleton, 
with  Coitus  and  Hemitripierus  as  with  Cycloptcrus ;  and  we  have  in  the  three  groups, 
repre8ent<;d  by  Coitus^  lAparis,  and  CyclopteruSj  well-marked  famiHes  of  the  same  sub- 
order. The  only  character  by  which  the  Cycloptenda;  and  Liparidifia  are  closely  unit^'d 
con'-ists  in  the  peculiar  formation  of  the  ventral  disk  by  the  union  of  the  ventral  liiih; 
but  as  this  structure  is  simply  brought  about  by  the  modification  of  the  rays  in  n 
manner  common  to  the  several  genera,  and  not  by  any  marked  anatomical  difference  in 
the  structure  of  the  same  tins  in  Cotiwtj  I  can  only  look  upon  it  as  a  generic  character 
comuum  to  the  known  representatives  of  both  families  of  Cycloptertdof  an<l  Liparidida-  : 
and  the  clisco very  of  a  representative  of  either  family  with  ventral  ftnsof  theonlinary 
form  would  not  necessitate  the  establishment  of  a  family  for  it«  reception,  as  in  tlmt 
ca«.o  we  should  simply  consider  the  structure  as  of  generic  value.  (Putnam,  Proe, 
Am.  Ass.  Adv.  Sci.  1673,  337.) 
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sal  beginning  over  pectoral;  anal  under  ninth  dorsal  ray.  HeailG^; 
depth  5 J.  D.  V,  G2;  A.  54;  C.  6;  P.  23.  L.  5  inches.  Deep  water  oil 
the  coast  of  Khode  Island;  lately  dredged  by  the  U.  S.  Fish  Com- 
mission. 

(Goode,  Proc.  U.  S.  Nat.  Mii8.  1880,  478.) 

393.— CAREPBOCTUS*  Kroyer. 
(Kroyer,  Natarh.  Tidsokr.  i,  257,  18H2:  type  Liparia  reinh^irdi  Kroyer.) 

Body  elongate,  seDii-transparent,  covered  with  thin  lax  skin;  mouth 
oblique,  the  lower  jaw  projecting;  tcetli  simple,  hookecl;  ventral  disk 
small,  situated  far  forwards,  under  front  of  eye;  vent  a  little  behind  it, 
far  in  front  of  anal  fin.    {xapa,  head;  TzptoxTo^j  vent.) 

1130.  €•  grelatinosns  (PaUas)  Kruyer. 

Rose-colored;  vertical  fins  violet;  gill-cavity  black.  Ventral  disk  very 
small,  supported  by  a  bilamellate  cartilage  descending  from  the  throat; 
vertical  fins  continuous.  Body  oblong,  compressed,  semi-transparent, 
soft,  and  gelatinous;  head  thick,  flat  above;  cleft  of  mouth  nearly  ver- 
tical, as  in  Uranoscopna ;  a  series  of  pores  along  upper  lip;  jaws,  palate, 
and  x)haryux  rough  with  teeth;  skeleton  very  weak.  D.  more  than  50; 
A.  about  45;  C.  6;  P.  30;  ca*.ca  48;  vertebra;  G4.  [Gunther.)  Alaska 
and  Kamtschatka;  Greenland. 

(Cyclopterus  gelatinosiiH  PaUas,  Spicilegia,  vii,  19,  17()9:  Liparis  gelaiinosus  GiinihcT, 
iii,  163  T  fLiparis  gtlatinosus  Rciiih.  Overeigt,  «&c,  1844,  Ixxvii:  ^  Liparis  reitihardi 
Kroyer,  Naturh.  Tidsskr.  i,  252:  t  CartproctuH  reinhardi  Kroyer,  1.  c,  257,  the  Greeo- 
laud  form,  thought  by  Dr.  Kniyer  to  he  difterent  from  C,  gelatinosus,) 

391.— lilPABIS  Linnaeas. 

Sea-Snails. 

(Artcdi;  Linnsus,  Syst.  Nat.:  type  Cgdoptenus  liparis  L.) 

Body  rather  elongate,  covered  with  smooth  skin,  which  is  usually 
freely  movable;  head  short,  flattened  above;  mouth  horizontal,  the 
lower  jaw  included;  teeth  in  several  series,  usually  tricuspid;  maxil- 

• 

lary  covered  by  skin  of  preorbital  region;  ventral  disk  well  developed, 
on  the  breast,  its  front  below  or  behind  the  middle  of  the  head ;  vent 
well  behind  the  head,  about  midway  between  sucking-disk  and  anal  fin. 
Dorsal  fin  continuous  or  divided,  its  spines  hardly  differentiated ;  dorsal 
fin  free  frqm  caudal  or  not;  pectoral  emarginate,  some  of  the  lower  rays 
produced;  vertical  fins  enveloped  in  skin.  Northern  seas  (one  si)ecie8 
known  from  Chili).     [XTr^Hpo^^  sleek-skinned,  shining.) 

a.  Dorsal  fin  continuous.     {LipaHs.) 

b.  Dorsal  tin  connected  with  the  caud.-il. 
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1131.  li.  major  (Walb.)  GiU. 

Dorsal  and  anal  slightly  connected  with  base  of  caudal;  anterior 
nostrils  tubular;  posterior  simple.  D.  45;  A.  38;  P.  42;  C.  10.  Size 
very  large.    L.  10  inches.    Greenland.    (OilL) 

{Cyclopterua  liparis  var.  major j  Walb.  Artedi  Pise.  489,  1792:  Liparin  tunicata  Kroyer, 
Natarh.  Tidsskr.  i,  236,  1862:  Actinochir  major  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1H64, 
193.)     V 

1133.  Ij«  pnlchella  Ay  res. 

Grayish,  usually  with  wavy  purplish  stripes,  sometimes  marbled  and 
spotted  with  purplish;  pectorals  spotted  or  banded  with  grayish  purple; 
lateral  line  with  round  whitish  spot«.  Snout  broad  and  blunt,  project- 
ing beyond  mouth;  maxillary  reaching  nearly  to  front  of  eye;  teeth 
short,  close-set,  a  broad  band  in  each  jaw,  that  of  upper  jaw  broadest. 
Bo<ly  compressed  behind,  thick  in  front;  head  almost  globular;  ante- 
rior nostrils  tubular;  skin  very  thin  and  lax.  Dorsal  tin  high,  undi- 
vided, continuous  with  anal  and  caudal  around  the  tail;  tail  tapering 
to  a  point,  appearing  isocercal,  but  the  vertebrae  essentially  as  in  other 
species;  pectorals  very  broad,  the  base  of  lowermost  rays  under  eye; 
ventral  disk  small,  oval,  2 J  in  head;  pseudobranchiae  well  developed. 
Head  5;  depth  5.  D.  48;  A.  39;  C.  12;  P.  36.  L.  10  inches.  Pacific 
Coast,  from  Monterey  to  Puget  Sound ;  not  rare. 

(Ayny*,  Proc,  Cal.  Acad.  Nat.  Sci.  i,  1855,23;  GUnther,  iii,164;  Steindachner,  Ichth. 
Beitriige,  iii,  53,  1875.) 

1133.  li.  i^ibba  Bean. 

Head  and  body  very  pale  brown  or  gray,  paler  below;  head  and 
anterior  parts  often  with  concentric  brown  rings;  sides  plain  or  marked 
with  brown  stripes  and  rings;  tail  sometimes  with  dark  blotches;  ver- 
tical tins  usually  with  dark  bands.  Body  abniptly  contracted  near  the 
vent,  covered  with  lax  skin;  interorbital  space  shallow-concave,  the 
vertex  and  nape  somewhat  elevated;  snout  depressed;  head  as  wide  as 
long,  longer  than  deep;  nostrils  tubular,  the  tubes  of  anterior  nostrils 
longest;  eye  small,  4  in  head;  ventral  disk  nearly  circular,  8  in  length; 
vertical  fins  confluent;  dorsal  continuous;  longest  dorsal  ray  half  as 
long  as  hQiid;  pectorals  reaching  front  of  anal;  caudal  G  in  body. 
Head  3J  ;  depth  3 J.  D.  42 ;  A.  30 ;  P.  35 ;  C.  12.  Bering's  Sea, 
Alaska  and  Siberia.  ''Distinguished  from  L.  fabricii  by  its  smaller 
eye  and  its  depressecl  snout,"  and  from  "X.  tunicata^  by  the  larger 
eye  and  fewer  rays  in  dorsal,  anal,  and  pectorals.    (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mas.  iv,  148,  1881.) 
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1134.  I^  arctica  Gill. 

UDiform  dark  rusty-brown  or  chestnut.  Snout  rather  high  and 
<lecurved;  interorbital  space  3  in  head;  forehead  depressed;  anterior 
nostrils  simple,  posterior  tubular.  Vertical  fins  confluent;  caudal  con- 
vex, 7  in  total  length;  pectoral  5J;  ventral  disk  10.  Head  4  in  total, 
its  width  6J;  depth  2 J.  D.  42;  A.  34;  C.  11;  P.  35.  Port  Foulke, 
Greenland.    {OilL) 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  191.) 

1185.  Ij«  tanicata  Reioh. 

Yellowish,  mottled  with  brownish.  Eye  nearly  3  in  snoot  or  inter- 
orbital space;  posterior  nostril  hot  tubular:  pseudobranchise  reduced 
to  two  lamellae;  vertical  fins  continuous;  anal  beginning  below  tenth 
dorsal  ray;  ventral  disk  longer  than  broad,  half  length  of  head;  skin 
thm,  loose.  D.  42;  A.  34;  C.  12;  P.  34.  Coasts  of  Greenland.  {Gun- 
ther.) 

(Liparis  tunicata  Reinharclt,  Overs.  Kong.  Daiiske  Videiisk.  Belttk.  vi,  czi,  1836,  ''D. 
:»;  A.  33;  P.  30;  C.  14":  Liparu  fabricii  Knlyer,  Naturh.  Tidsskr.  ii,  '274,  1H47:  Liparh 
fabricii  GUnther,  iii,  161:  Liparui  fabncii  Gill,  Proc.  Acad.  Nat.  Sci.  PhUa,  1864,  192.) 

1136.  Ij«  lineata  (Lepechiu)  Kroyer. 

Yellowish,  striped  with  dark  brown  or  puri)li8h;  the  color  ver>-  vari- 
able. Body  thick,  covered  with  thin,  loose,  slippery  skin;  head  obtuse, 
the  nape  swollen;  snout  broad,  not  depressed;  lips  thickish;  posterior 
nostril  tubular;  eye  7  in  head;  gill-openings  reduced  to  a  vertical  slit 
extending  to  upper  part  of  root  of  pectoral;  pseudobranchio)  obsolete; 
tail  truncate  at  base  of  caudal.  Dorsal  and  anal  fins  united  with  the 
caudal;  ventral  disk  rather  longer  than  broad,  half  length  of  head,  its 
margin  with  about  13  papillae.  Head  4;  depth  3 J.  D.  33;  A.  28;  P. 
34;  C.  13.  L.  5  inches.  Northern  Europe  and  America,  south  to  Cape 
Cod. 

(Cyclopierus  liparis  L.  Syst.  Nat.  i,414:  Cycloptenta  liueatus  Lepechin,  Nov.  Comm. 
Petropol.  xviii,  522:  Lipari«  vulgaris  GUnther,  ii,  ir>9;  Lutkeu,  Natarh.  Foren.  VideiiBk. 
Meddels.  1860  and  1861,  243;  CoUett,  Norges  Fiske,  1875,  65.) 

1137.  Ij«  rannla  Goodo  &.  Beau.  ^ 

Color  uniform  whitish,  translucent  in  life.  Body  thick,  subcylin- 
drical  anteriorly,  rapidly  tai)ering  to  the  tail;  skin  thick,  lax;  snout 
broad,  with  prominent  vertical  profile,  it«  length  4  in  head ;  maxiljaiy* 
3  in  head,  not  reaching  front  of  orbit;  ventral  disk  nearly  round,  its 
length  half  its  distance  from  snout.     Head  4;  depth  4.     Pectoral  5. 
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D.  about  48;  A,  about  48;  P.  27;  V.  14  (papillcB).     {Goode  <fe  Bean.) 

Halifax. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  46.) 
hb.  Dorsal  separated  from  candal  by  a  notch. 

1138.  Ij«  montagrni  (Donov.)  Cuv. 

Yellowish,  the  vertical  fins  brighter,  with  darker  margins.  Trunk 
thick;  head  broad;  skin  thin,  loose;  head  flat  above  the  nape,  slightly 
prominent;  snout  very  broad;  maxillary  not  reaching  eye;  posterior 
nostrils  simple;  eye  9  in  head,  half  length  of  snout  or  interorbital 
space;  pseudbbranchiue  none;  posterior  nostril  not  tubufar;  pectorals 
notched;  dorsal  continuous,  not  joined  to  the  caudal;  anal  not  con- 
nected with  caudal;  ventral  disk  circular,  not  quite  half  as  long  as 
head.  Head  4  in  total  length;  depth  5.  D.  28;  A.  24;  C.  14;  P.  30; 
vert.  10  +  25.  {OUnther.)  Massachusetts  to  Greeidand  and  Northern 
Europe;  not  rare. 

(Cydopterua  montagui  Donovan,  British  Fishes,  iii,  pi.  68;  GUnther,  ill,  161:  CoUett, 
Norgos  Fieke,  1875,  67.) 

1139.  li.  calliodon  (Pallas)  Gthr. 

Olivaceous,  punctate  with  black  dots,  light  below.  Body  depressed 
forwards,  compressed  and  tapering  behind;  head  narrowed  forwards; 
snout  rounded;  eye  small;  interorbital  space  broad  and  nearly  flat; 
maxillary  not  reaching  eye;  teeth  small,  evidently  tricuspid,  in  broad 
bands;  skin  lax,  thickish.  Gill-openings  very  small.  Dorsal  and  anal 
barely  joined  to  base  of  caudal  rays;  edge  of  disk  with  12  papillae; 
diameter  of  disk  about  one-half  length  of  head.  D.  28;  A.  26.  Alaska; 
abundant. 

(Cyclopterus  callyodon  Pallas,  Zoogr.  Ross.-Asiat.  iii,  75,  1811;  Giinther,  iii,  162.) 

1140.  JL.  cyclopns  Gthr. 

Reddish  olive,  with  darker  specks,  most  conspicuous  on  the  fins;  a 
dark  bar  at  base  of  caudal;  a  dark  streak  below  eye;  a  pale  streak 
along  sides.  Skin  not  very  thick,  adherent.  Body  everywhere  com- 
pressed, even  the  head  being  deeper  than  broad;  head  scarcely  convex 
above,  the  nape  not  prominent;  jaws  equal;  maxillary  reaching  to 
opposite  middle  of  the  small  eye;  teeth  small,  threelobed;  ventral 
disk  oval,  three-fifths  length  of  head.  Dorsal  fin  scarcely  emarginate, 
the  spines  rather  stiff",  the  first  spine  in  front  of  vent;  pectorals  reach- 
ing vent;  caudal  entirely  free  from  dorsal  and  anal.  Head  4;  depth  5. 
D.  VII,  23;  A.  27;  C.  12.    Monterey  to  Puget  Sound.    (Here  described 
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from  a  small  example  taken  at  Mouterey,  x)erhaps  beloDging  to  a 
different  species.) 

^ILiparia  cyclopus^  Gunther,  ii,  163,  18C1.) 

aa.  Dorsal  fin  emarginate,  the  spines  separated. from  the  soft  rays;  skin  firm.    {Neoli- 
pariai  Steind.) 

1141*  Ij«  inac€»sa  Ayres. 

Bose-red  or  brownish,  unspotted.  Body  strongly  compressed,  the 
back  somewhat  elevated,  not  much  depressed  forwards,  the  head  not 
wider  than  deep,  longer  than  in  L.  pulcheUa;  mouth  rather  large, 
terminal,  the  jaws  equal  when  closed;  teeth  bluntly  tricuspid,  the 
band  in  upper  jaw  widest;  eyes  small;  skin  firm,  thick,  little  movable. 
Dorsal  fin  separated  into  two  parts  by  a  deep  emargination;  second 
dorsal  rather  low,  entirely  free  from  caudal;  anal  nearly  free  from 
caudal;  pectorals  moderate;  ventral  disk  oval,  2.J  in  head;  vent  at 
posterior  fourth  of  pectorals;  end  of  tail  truncate.  Head  4 J;  depth 
about  4.  D.  VII,  26;  A.  26;  C.  16;  P.  31.  L.  6  inches.  C9a8t  of  Cali- 
fornia; rare. 

(LipariH  muco8us  Ayres,  Proc.  Cal.  Acad.  Nut.  Sci.  i,  24,  1855:  Liparis  mueanu  Gilu- 
ther,  iii,  559;  Steindachner,  Ichth.  Beitrilge,  iii,  54, 1875.) 

Family  CX— CYCLOPTERID^. 

[The  Lump  Stickers.) 

Body  short  and  thick,  more  or  less  elevated,  covered  with  a  thick 
skin,  which  is  smooth,  tubercular,  or  spinous;  head  short  and  thick; 
suborbital  stay  present,  thin  and  flattish;  mouth  small,  terminal;  jaws 
with  bands  of  slender  teeth;  no  teeth  on  vomer  or  palatines;  gill- 
openings  narrow,  restricted  to  the  sides,  the  membranes  being  broadly 
joined  to  the  isthmus  and  shoulder  girdle;  brauchiostegals  C;  dorsal 
tin  long,  the  anterior  pait  of  flexible  spines,  which,  in  the  adult,  are 
sometimes  hidden  by  a  fleshy  hump,  sometimes  entirely  wanting; 
soft  dorsal  small,  opposite  the  anal,  and  similar  to  it;  caudal  flu 
rounded,  free  from  the  dorsal  and  anal;  ventrals  thoracic,  rudimentary, 
forming  the  bony  center  of  a  sucking-disk;  pectorals  short,  placed  low, 

*lu  Dr.  GUnther's  type  of  Z.  cycJopun^  from  EKquimnnlt  Harbor,  the  iin-forunil:i  i» 
D.  35;  A.  30;  C.  12;  the  ventral  disk  is  said  1o  be  ]<>.ss  than  half  the  length  of  the 
head,  and  the  dorsal  is  said  to  begin  behind  the  vent.  The  species  is  said  to  agn*e 
»Mn  nearly  every  respect  with  X.  vnlgaris^^  {lineata).  Our  specimen  is  much  nearer 
L,  mucosa, 

t  Steindachnef,  Ichth.  Beitrage,  iii,  54,  1875:  type  Liparis  muoo9us  Ayrcs.  (kco), 
new;  LiparU,) 
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their  bases  broad  and  procurrent;  pyloric  cceca  numerous;  vertebrae 
12  +  10,  the  skeleton  feebly  ossified.  Genera  2;  species  4;  inhabiting 
the  northern  seas  of  both  hemispheres.  By  means  of  the  adhesive 
ventral  disk  these  fishes  are  enabled  to  attach  themselves  very  firmly 
to  rocks  or  other  objects. 

{Discoboli;  group  Cyclopterina  GiiutheTj  iii,  154-^58.) 

a.  Spinous  dorsal  wantiug;  skin  smooth  or  nearly  so Ctclopterichthys,  395. 

aa.  Spinous  dorsal  present,  sometimes  disappearing  with  age;  skin  tuberculat«. 

Cyclopterus,  396. 

395.— CYCIiOPTERlCHTHYS  Steindachner. 

(Steindachner,   Ichth.   Beitrtige,  x,  14,  1&91 :    tyi)e  Cyclopteriohthya  glaber  Steind.  = 
Cyclopttrua  veniricosus  Pallas. ) 

Body  short  and  thick,  rounded,  covered  with  thick  smooth  skin,  des- 
titute of  bony  tubercles  (or  nearly  sol);  tail  slender,  compressed,  the 
body  abruptly  contracted  to  its  base;  head  broad,  obtuse;  mouth  ob- 
lique, the  lower  jaw  prominent;  teeth  rather  small,  sharp,  in  two  rows 
anteriorly;  pseudobranchite  large;  gills  3J;  suborbital  connected  by  a 
bony  stay  with  the  preopercle;  gill-opening  small,  above, the  base  of 
the  pectoral,  which  is  broad  and  procurrent;  ventral  disk  moderate, 
fringed.  Dorsal  short  and  high,  of  soft  rays  only,  opposite  the  short 
anal,  both  well  separated  fiom  the  small  caudal.  {xoxXo7:T£pd<;^  round- 
finned  ;  i/OtK,  fish.) 

1142.  C«  vcntricosns  (Steindachner)  J.  &  6. 

Brown,  with  numerous  round  dark  spots.  Head  broader  than  long, 
the  greatest  depth  a  little  less  than  its  length ;  eye  small,  round,  7  in 
head,  the  maxillary  extending  to  below  its  middle.  Head  3;  depth  2^. 
D.  9;  A.  7;  P.  20;  C.  11.  L.  12  inches.  (Steindachner.)  Okhotsk  Sea, 
northward. 

(Cffchpteru«  ventricosus  Pallas,  Spicilegfti  Zool.  vii,  15, 1.  2,  about  1770:  {Coiyluil)  ren- 
tricoHUH  Glinther,  iii,  498:  Cyclopterichthyt  glaber  Steind.  Ichth.  Beitrage,  x,  14,  iJ'Sl, 
taf.  viii.) 

1143.  €•  Melleri  (Pallnfl)  J.  &  G. 

Color  blackish.  Body  ovate,  smooth;  a  single  series  of  osseous 
tubercles  along  the  middle  of  the  back  to  the  origin  of  the  dorsal  fin; 
lower  jaw  longest;  teeth  small,  unequal;  eyes  small,  high ;  gill-opening 
reduced  to  a  round  foramen.  Dorsal  fin  commencing  on  the'middle  of 
the  back  and  extending  to  near  the  base  of  caudal;  anal  ending  oppo- 
site dorsal.     Peter  and  PauPs  Harbor,  Bering's  Sea.     {Pallan.) 

(Cyclopterus  stelleri  Pallas,  Zoogr.  Ross.-Asiat.  iii,  73,  1811:  (Cotyiisl)  stelUri  GUn- 
ther,  iii,  499.) 


eye; 
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896.— CTCIiOPTERUS  LimueuB. 

{Lumpus  Cuvier.) 
(Axtedi;  Linnaiis,  Syst.  Nat.:  type  Cycloptertu  lumpus  L.) 

Spinous  dorsal  present,  soipetimes  disappearing  with  age;  skin  thick, 
armed  with  series  of  bony  tubercles;  other  characters  of  the  genus 
included  above.  {xuxXozj  circular;  rr£/>o>,  fin;  from  the  circular  ventral 
disk.) 

a.  Dorsal  spines  not  disappearing  with  age;  gill-opening  a  small  slit  on  level  of 
ventral  disk  large.    {Eumicrotremn*"  Gill.) 

1144.  €•  spinosns  Miiller. 

Color  olivaceous,  the  skin  between  the  plates  thickly  punctate.  Body 
orbicular,  cuboid  anteriorly;  base  of  spiuous  dorsal  and  body  behind 
vent  abruptly  compressed;  teeth  in  narrow  bands;  gill-oi)enings  on  a 
level  with  eye,  slightly  narrower  than  orbit.  Spinous  dorsal  not  hidden, 
covered  with  rough  tubercles,  similar  to  those  on  body,  but  smaller; 
width  of  ventral  disk  slightly  less  than  its  length,  and  somewhat  less 
than  length  of  head.  Body  covered  with  irregular  roundish  couiciil 
plates,  varying  much  in  size,  some  of  the  larger  with  a  central  point, 
turned  backward;  all  the  plates  with  small  tubercles  and  slender  flex- 
ible prickles;  small  plates  along  bases  of  all  the  fins;  a  series  of  6  large 
])lates  extending  backwanl  from  above  eye  to  opposite  the  iuter\'al  be- 
tween dorsals;  a  series  of  5  on  each  side  of  middle  of  interocular  space 
from  snout  to  nape,  these  increasing  much  in  size  i>osteriorly;  a  series 
of  3  along  opercular  margin;  along  base  of  spinous  dorsal,  a  series  of 
4,  not  connected  with  that  of  interorbital  space;  a  single  large  plate  on 
each  side  of  the  interval  between  dorsals;  two  longitudinal  series  of  4 
large  plates  each,  beginning  above  base  of  pectorals  and  behind  gill- 
slits,  terminating  under  the  space  between  dorsals;  the  largest  plate  on 
body  is  immediately  behind  axil  of  i)ectoral ;  a  smaller  one  below  it,  and 
two  others  between  it  and  origin  of  anal ;  two  series  of  smaller  x)lates 
below  eye;  many  small  plates  interposed  between  the  series  of  large 
ones;  very  small  plates  on  under  side  of  head  and  middle  of  tail;  no 
plates  between  ventral  disk  and  vent;  none  in  axil  of  pectorals.  Head 
3;  depth  nearly  2.    D.  VII-ll;  A.  10;  C.  10.    Alaska  to  Iceland,  south 


•Gill,    Proc.   Acad.    Nat.   Sci.   Phi  la.  1864,  100:    type  Cyvlopterua  apinoaus  MUII 
(evutxpo^f  very  small;  rpfffxa,  apertnre,  from  the  small  gill-openings.) 
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to  Puget  Sound  and  Maine.    Here  described  from  an  Alaskan  specimen 
of  "  C.  orbisJ" 

(MUller,  Prodr.  Zool.  Dan.  ix,  1777;  Fabricius,  Fauna  GnDnlandica,  1760, 134;  Glin- 
ther,  iii,  157 :  Cyclopterus  orbis  GUnther,  iii,  158, 1861,  specimen  from  Vancouvera  Island.) 

aa.  Dorsal  spines  enveloped  in  a  fleshy  hump  iu  adult;  gill-openings  larger;  ventral 
disk  small.     (  Cyclopterus, ) 

1145*  C«  lam  pus  L. — Lump-Sucker;  Lump-fish, 

Olivaceous,  with  darker  markings;  skin  punctulate.  Head  heavy, 
almost  round;  interorbital  space  very  wide,  flattisb;  maxillary  reaching 
to  or  slightly  beyond  front  of  eye;  gill-openings  extending  from  level  of 
upper  margin  of  eye  to  opposite  middle  of  base  of  pectorals;  length  of 
gill-opening  about  equal  to  base  of  pectoral,  three-fifths  length  of  head, 
e<iual  to  length  of  ventral  disk;  a  fleshy  hump  on  the  back,  which,  in 
the  adult,  covers  the  spinous  dorsal;  skin  with  small  tubercles,  and 
about  7  rows  of  larger  spinous  plates ;  a  median  dorsal  row,  which 
divides  and  forms  two  series  l>ehind  the  hump;  two  lateral  rows,  of 
which  the  lower  has  larger  plates;  one  abdominal  row  on  each  side. 
Head  3J;  depth  2.  D.  about  VI I-IO;  A.  10.  North  Atlantic;  rather 
common  on  the  coasts  of  America  and  Europe. 

(Liunieas,  Syst.  Nat. ;  Giinther,  iii,  155:  Lumpwi  anglorum  Dekay,  N.  Y.  Fauna,  Fish. 
3<)5.) 

Family  CXI.— GOBIESOCID^E. 

Body  rather  elongate,  broad  and  depressed  in  front,  covered  by 
smooth,  naked  skin;  mouth  moderate;  upper  jaw  protractile;  teeth 
usually  rather  strong,  the  anterior  conical  or  incisor-like;  posterior 
canines  sometimes  present;  no  bony  stay  from  suborbital  across 
cheeks;  opercle  reiluced  to  a  small  spine-like  projection  concealed  in 
the  skin,  behind  angle  of  the  large  preopercle;  pseudobranchije  small 
or  wanting;  gills  3  or  2J;  gill-membranes  broadly  united,  free  or 
united  to  the  isthmus;  dorsal  fin  on  the  posterior  part  of  the  body, 
opposite  to  the  anal  ami  similar  to  it,  both  fins  without  spines;  ventral 
fins  wide  apart,  each  with  one  concealed  spine  and  4  or  5  soft  rays. 
Between  and  behind  the  ventrals  is  a  large  sucking-disk,  the  ventrals 
usually  forming  ])art  of  it.  This  sucking-disk,  which  is  diflerent  in 
structure  from  that  of  Cyclopterus  and  LipariSj  is  thus  described  by 
J)r.  Giinther: 

*^The  whole  disk  is  exceedingly  large,  subcircular,  longer  than  broad, 
its  length  being  (often)  one  third  of  the  whole  length  of  the  fish.    The 
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central  portion  is  formed  merely  by  skin,  which  is  separate<l  from  the 
pelvic  or  pubic  bones  by  several  layers  of  muscles.  The  peripheric 
portion  is  divided  into  an  anterior  and  posterior  part  by  a  deej) 
notch  behind  the  ventrals.  The  anterior  peripheric  portion  is  formed 
by  the  ventral  rays,  the  membrane  between  them  and  a  broad  fringe, 
which  extends  anteriorly  from  one  ventral  to  the  other.  This  fringe 
is  a  fold  of  the  skin,  containing  on  one  side  the  rudimentary  ventral 
spine,  but  no  cartilage.  The  posterior  peripheric  portion  is  suspended 
on  each  side  on  the  coracoid,  the  upper  bone  of  which  is  exceedingly 
broad,  becoming  a  free,  movable  plate  behind  the  iKJctoral.  The  lower 
bone  of  the  coracoid  is  of  a  triangular  form,  and  supports  a  very 
broad  fold  of  the  skin,  extending  from  one  side  to  the  other,  and  con- 
taining a  cartilage  which  runs  through  the  whole  of  that  fold.  Fine 
processes  of  the  cartilage  are  continued  into  the  soft  striated  margin,  in 
which  the  disk  terminates  posteriorly^  The  face  of  the  disk  is  coated 
with  a  thick  epidermis,  like  the  sole  of  the  foot  in  higher  animals.  The 
epidermis  is  divided  into  many  polygonal  plates.  There  are  no  such 
plates  between  the  roots  of  the  ventral  fins."  (Giinther,  iii,  p.  495.)  No 
air-bladder;  intestines  short;  pyloric  coeca  few  or  none ;  skeleton  ^rni; 
vertebrae  13  to  14  + 13  to  22.  Carnivorous  fishes  of  small  size,  chiefly 
of  the  warm  seas,  usually  living  among  loose  stones  between  tide-marks 
and  clinging  to  them  firmly  by  means  of  the  adhesive  disk.  Genera  10; 
species  25  to  30. 

{Gobiesocidw  GUnthor,  iii,  489-515.) 

a.  Gill-membranes  free  from«the  isthmus;  gills 3;  lower  jaw  with  incisors;  posterior 
part  of  siickiug-disk,  without  a  free  anterior  margin Gobiesox,  397. 

397.— OOBIESOX  LacdpMe. 
(Lar(^p<''de,  Hist.  Nat.  des  Poiss.  ii,  595,  1800;  type  Gohiesox  oephalua  Lac<^p^e.) 

llody  anteriorly  very  broad  and  depressed,  posteriorly  slender,  cov- 
ered with  tough,  smooth  skin;  head  large,  rounded  in  front;  inouth 
terminal,  cresc«nt-shax>ed ;  lower  jaw  with  a  series  of  strong  incisors  in 
front;  upper  jaw  with  a  narrow  bund  of  teeth,  tliose  of  the  anterior 
series  larger;  no  teeth  on  vomer  or  palatines;  gills  3;  gill-mem bi'anes 
broadly  united  under  the  throat,  not  attached  to  the  isthmus;  sucking- 
disk  large,  the  i>osterior  portion  without  anterior  free  margin.  St)ecies 
numerous,  all  American;  mostly  tropical.     (Gohiua;  Esox.) 

a.  Anal  lin  of  10  to  13  rays,  about  as  long'as  dorsal.     (Caularchug*  Gill.) 
h.  Incisors  of  lower  jaw  entire. 


*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  330:    type  LepadogoMier  reticuUUu9  Grd. 
(HavXoi,  stem;  ctpxoi,  anus;  i.  f.,  anal  many-rayed.) 
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It 46.  G.  retlcnlatas  (Grd.)  J.  &  G. 

Light  olive,  everywhere  reticulated  with  brownish  orange;  middle  of 
upper  lip  black;  a  ligKt  bar  between  eyes  and  across  cheeks;  vertical 
fins  dusky;  caudatl  with  two  faint  brownish  bars  near  its  base.  Head 
nearly  as  broad  as  long;  mouth  wide,  its  width  more  than  half  length 
of  head;  outer  teeth  of  upper  jaw  rather  strong,  close-set,  vertical,  con- 
icul,  or  slightly  compressed,  a  narrow  band  of  small,  conical  teeth  be- 
hind them;  lower  jaw  with  larger  teeth,  6  or  8  of  the  anterior  broa<l, 
incisor-like,  with  entire  edges,  placed  nearly  horizontally;  lateral  and 
posterior  teeth  small,  as  in  upper  jaw;  distance  from  vent  to  caudal 
2f  ill  length  of  body;  sucking-disk  as  broad  as  long,  3 J  in  length.  ^ 
Head  2^ ;  depth  6J.  D.  13 ;  A.  12 ;  V.  I,  4.  L.  6  inches.  Puget 
Sound  to  Monterey;  very  abundant  in  rock-pools. 

{Ijcpadofjasttr  reticulatus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  155:  LcpadogasUr 
mtvmidricua  (jTd,  U.  S.  Pac.  R.  K.  Surv.  Fish,  x,  lt)0:  Gobieaox  ma?andrict/«  Giiiither,  iii, 

r.or).) 

1147.  O.  strnmosus  Cope. 

Bluish  plumbeous,  fins  blackish.  Head  extremely  wide,  its  width  2| 
in  total  length;  this  width  partly  produced  by  a  large  fleshy  mass  ex- 
tending from  end  of  maxillary  to  end  of  interopercle;  eye  small;  profile 
of  head  descending  abruptly  from  posterior  line  of  orbits.  Superior 
dental  series  12  on  each  side,  externally,  but  the  three  median  teeth 
conceal  some  series  of  which  the  second  three  external  teeth  are  a 
continuation;  inferior  teeth,  11  on  each  side;  four  median  incisors  hor- 
izontal and  subequal;  no  marked  canine.  D.  11;. A.  10;  C.  10;  P.  21. 
{Cope,)    Hilton  Head,  South  Carolina. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Pbila.  1870.  121.) 
hh.  Incisors  of  lower  jaw  tricuspid. 

1148.  G.  rhessodon  Rosa  Smith. 

Dark  olivaceous,  usually  with  three  broad  yellowish  cross-bands 
above;  the  first  across  interorbital  space  and  cheeks,  the  second,  very 
wide,  across  back  and  front  of  dorsal  fin,  the  thirtl  below  middl^iof 
dorsal;  some  or  all  of  these  sometimes  wanting.  Form  much  as  in 
G.  reticulatxi^ ;  distance  from  vent  to  caudal  2f  in  length  of  body; 
maxillary  extending  to  below  eye;  incisors  of  lower  jaw  tricuspid,  not 
much  declined,  about  8  in  number;  upper  teeth  essentially  a«  in  G, 
reticulafus.  Dorsal  a  little  longer  than  anal,  coterminous  with  it. 
Head  3.1;  depth  0^.  D.  11 ;  A.  10.  L.  2J  inches.  San  Diego  to  the 
Gulf  of  California;  locally  abundant. 

(Rotm  Smith,  Proc.  U.  S.  Nat.  Mus.  1881, 140.) 
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Family  CXII.— BATRACHIDiE.* 

{The  Toad'Jishes.) 

Body  generally  robust,  depressed  anteriorly,  compressed  behind; 
head  large,  depressed,  its  muciferoiis  channels  well  developed;  mouth 
very  large,  the  teeth  generally  sti'ong;  premaxillaries  protractile;  gills 
3,  a  slit  behind  the  last;  pseudobranehife  none;  gill-openings  restricted 
to  the  sides,  the  membranes  broadly  united  to  the  isthmus;  branchios- 
tegals  mostly  (>;  gill-rakers  present,  moderate;  suborbital  without  bony 
stay;  post-temporal  bone  simple,  undivided;  scales  small,  cycloid,  or 
^  wanting.  Dorsal  tins  2,  the  first  of  two  or  three  low,  stout  spines; 
soft  dorsal  very  long;  anal  flu  similar,  but  shorter;  ventrals  rather 
large,  jugular,  I,  2  or  I,  3;  pectorals  very  broad,  the  rays  branched; 
pyloric  cceca  none;  tail  diphy cereal,  the  caudal  fin  distinct,  rounded. 
Carnivorous  coast  fishes,  mostly  of  the  warm  seas;  the  young  of  some 
or  all  the  species  fasten  themselves  to  rocks  by  means  of  an  adhesive 
ventral  disk,  which  soon  disappears.    Genera  5;  species  about  12. 

(Batrachida;  Gnnthev,  iii,  166-177.) 

a.  Body  naked. 

h.  Lateral  line  obsolete;  dorsal  spines  3...^ Batrachus,  398. 

hb.  Lateral  ]ine«  several,  each  formed  of  shining   bodies  imbedded  in  the  skin, 
accompanied  by  pores  and  minut'C  cirri;  no  axillary  foramen;  dorsal  spines 2. 

PORICHTHYS,  399. 

308.— BATRACHUS  Bloch  &  Schneider. 
(Klein;  Bloch  &,  Schneider,  Syst.  Ichth.  1801,  42:  type  Gadus  tau  L.) 

Body  comparatively  short  and  robust,  scaleless;  head  large,  de- 
pressed; jaws,  vomer,  and  palatines  each  with  a  single  series  of  strong 
blunt  teeth;  mandible  with  an  additional  external  series  at  symphysis; 
teeth  of  upper  jaw  small;  dentary  bones  forming  an  acute  angle  at 
symphysis;  lips  fleshy;  upper  angle  of  opercle  with  2  diverging  spines, 
more  or  less  concealed  in  the  skin;  spinous  dorsal  of  3  stout  short 
sphies,  the  second  the  longest;  no  lat.eral  line  nor  conspicuous  pores; 
young  with  series  of  small  tufted  cirri  on  back  and  sides;  branchioste- 
gals  6;  vertebr®  12  +  22.     (/5«T/>/i;^o?,  a  frog.) 

a.  Axil  of  pectoral  with  a  largo  foramen. 

1149.  B.  tan  (Linn.)  Cuv.  &  Vah—Toad-Jiah;  Oyster-fish;  Sarpo. 

Dusky  olive,  with  black  markings  confluent  on  the  sides  and  forming 
irregular,  indistinct  bars;  belly  and  under  side  of  head  lighter;  fins 

*  Family  **  114"  of  the  key  on  page  SO. 
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TTith  black  bars,  those  on  dorsal  and  anal  oblique.  Teeth  in  mandible 
small  anteriorly,  regularly  increasing  in  size  backwards ;  those  on  vomei* 
prominent;  a  broad  flap  above  orbit;  tip  of  maxillary  and  lower  side  of 
mandible  with  conspicuous  cirri;  a  series  of  smaller  cirri  along  margin 
of  preopercle;  subopercle  ending  in  a  long,  sharp  spine;  orbit  about 
equalling  interorbital  width  or  length  of  snout;  pectoral  with  a  large 
foramen  in  the  axil.  Head  2§;  depth  4^.  D.  III-27;  A.  24.  Massa- 
chusetts to  the  West  Indies;  very  abundant. 

{Gadits  tau  Linn.  Sjst.  Nat. ;  GUnther,  iii,  167.) 

Siibsp.  pardns  Ooode  &  Bean. 

Very  pale  yellowish-brown,  thickly  covered  with  round  spots  of  dark 
brown;  those  on  head  smaller;  belly  with  numerous  spots,  the  largest 
as  large  as  eye;  back  with  many  oblong  blotches,  besides  small  round 
spots:  fins  blotched  and  banded;  otherwise  as  in  ^.  tau.  Pensacola, 
Fla. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  336.) 

399.— PORICHTHYS  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  141:  type  Porichthys  noUitus  Grd.  =  JBafrrt- 
chu8  poroaiMimus  C.  &  V.) 

Body  rather  elongate;  head  not  very  broad,  depressed,  the  lower  jaw 
projecting;  skin  naked,  with  several  series  of  mucous  pores;  mouth 
wide,  with  conical  teeth  in  the  jaws,  and  a  canine  tooth  on  each  side  of 
the  vomer;  opercle  with  a  single  spine;  first  dorsal  with  2  very  small, 
stout  spines;  pectoral  broad,  without  foramen  in  the  axil;  branchioste- 
gals  G;  air  bladder  divided  into  two  lateral  i)arts;  vertebrce  11+31. 
[-of)(Ky  pore;  ix^h(;,  fish;  in  allusion  to  the  extraordinary  development 
of  the  mucous  system.) 

1150«  P«  porosissimus  (Cuv.  «&  Val.)  Giinthor. — Midshipman, 

Olive  brown  above,  with  coppery  reflections,  the  belly  brassy -yellow ; 
sides  with  irregular  broad  vertical  cross-blotches,  most  distinct  in  the 
young;  dorsal  grayish,  with  oblique  dark  bars;  vertical  fins  sometimes 
margined  with  black;  pores  of  lateral  lines  bead-like,  shining  silvery; 
a  white' space  below  eye,  with  a  black  crescent  below  it  Head  nar- 
rowed forwards;  opercle  developed  as  a  strong  spine;  maxillary  reach- 
ing beyond  orbit;  lower  jaw  with  a  single  row  of  about  10  large,  re- 
curved teeth,  behind  which  is  a  patch  of  small  teeth;  sides  of  jaw  with 
a  single  series  of  canines  similar  to  those  in  front,  but  larger;  upper 
jaw  with  an  irregular  series  of  small  teeth;   palatines  with  a  single 
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series  of  conical  teeth;  2  large  curved  canines  on  vomer;  head  with 
several  rows  of  fringed  pores:  one  row  along  lower  line  of  opercle  and 
suboperclc;  another  along  upper  edge  of  cheeks,  this  branching  behind 
and  below  the  orbit,  one  branch  running  forwards  below  the  orbit  and 
around  the  snout,  the  other  vertically  downwards  behind  the  maxillary; 
a  series  of  fringes  behind  the  lower  lip;  behind  this  a  series  of  i>ores 
without  fringes;  a  short  straight  series  of  pores  on  each  side  of  vertex; 
a  row  of  pores  along  the  base  of  the  dorsal  fin,  curving  at  front  of  dor- 
sjil,  and  terminating  at  upper  angle  of  opercle;  a  row  below  this,  not 
reaching  base  of  pectoral;  a  third  row  does  not  reach  the  base  of  cau- 
dal,  and  is  anteriorly  strongly-  curved  upwards  to  base  of  pectoral;  2 
cx)ncentric  series  on  the  abdomen,  the  outer  extending  forwards  be- 
tween bases  of  ventrals.  The  so-called  '^ shining  pores"  on  the  sides 
are  not  pores,  but  bright  round  pieces  of  shiny  membrane,  showing 
through  a  translucent  skin;  each  of  the  si)ots  has  above  it  a  pair  of 
fringed  flaps  with  a  small  pore  between  them;  the  rows  of  flaps  along 
bases  of  dorsal  and  anal  fins  are  without  shining  spots.  Ventrals 
reaching  bases  of  pectorals,  which  reach  to  opposite  the  sixth  anal 
ray ;  caudal  not  half  length  of  head ;  peritoneum  black.  Head  3§ ; 
depth  C.  D.  11-37;  A.  33;  V.  I,  2;  P.  18.  L,  15  inches.  Pacific  coast; 
very  abundant  from  Lower  California  to  Paget  Sound ;  occasionally 
southward  to  Panama;  also  in  the  West  Indies  and  on  the  coast  of 
Brazil. 

( Batrachus  poroaissimus  C.  &  V.  xii,  501:  Porichthya  noiatus  Girard,  Proc.  Acad.  Nat, 
Sci.  PhUa.  1854,  141,  and  in  U.  S.  Pac.  R.  R.  Surv.  Fish.  134;  Guuther,  iii,  176.) 

Family  CXIII.-LEPTOSCOPID^. 

Boily  oblong,  low,  compressed  posteriorly,  covered  with  moderate 
cycloid,  imbricated  scales;  lateral  line  complete,  anteriorly  runningf 
along  side  of  back,  posteriorly  median ;  head  oblong,  nearly  plane 
above;  eyes  small,  superior,  well  forward;  suborbital  bones  enlarged, 
but  without  "stay";  nostrils  double;  opercle  fiinged;  mouth  nearly 
vertical;  premaxillaries  protractile,  not  forming  the  entire  edge  of  the 
upper  jaw;  lips  fringed;  gill-oi)enings  very  broad,  the  membranes  sep- 
arate and  free  from  the  isthmus;  pseudobranchioe  present  or  absent. 
Dorsal  fin  very  long,  undivided,  several  of  the  anterior  rays  spinous; 
anal  very  long,  commencing  close  behind  the  vent,  which  is  near  the 
breast;  caudal  diphycercal,  free  from  dorsal  and  anal;  ])ectorals  vari- 
able, the  base  procurrent;  ventrals  Jugular,  I,  3  or  I,  5;  vertebne  more 
than  10  +  14;  pyloric  coeca  none.    Genera  about  5;  species  about  lOj 
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inhabiting  the  tropical  seas.  This  group  or  family  is  most  nearly  re- 
lated to  the  Uranoscopidcej  but  some  of  the  species  show  Blennioid 
traits. 

(Leptoecopoidce  Gill,  Proc.  Acad.  Nat.  Sci.  Phlla.  1862,  503-506.) 

a.  Ventral  rays  I,  3;  pectoral  rays  simple.    (DactyJoscopinw.) 
h.  PsendobranchiaB  none;  head  cuboid;  dorsal  commencing  at  the  nape. 

Dactyloscopus,  400. 

400.— DACTYLOSCOPUS  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 132:  type  Dactyloacop^is  tridigitatua  Gill.) 

Body  moderately  elongate,  covered  with  rather  large,  cycloid  scales; 
head  cuboid,  oblong  and  nearly  flat  above;  eyes  small;  interorbital 
space  broad;  mouth  nearly  vertical;  lower  jaw  not  dilated  beneath  nor 
emarginate  in  front,  without  barbels;  no  intralabial  filament;  teeth 
villiform,  on  jaws  only;  pseudobranchiae  obsolete.  Dorsal  commencing 
at  the  nape,  with  10-12  spines;  ventral  rays  I,  3.  {daxTuXo<:j  finger; 
ffxoiro(;j  short  for  Ura/noscapus.) 


1151.  D.  trtdigitatus  Gill. 

Whitish;  head  with  coarse  wavy  darker  lines;  fins  immaculate. 
Body  slender,  much  compressed  posteriorly ;  opercular  fringe  of  15 
separate  filaments.  Distance  from  snout  to  dorsal  5  in  total  length  of 
body.  Head  5  (in  total);  depth  7.  D.  XII,  28;  A,  II,  32;  P.  13;  V.  I,' 
3 ;  scales  11  +  4  +  30  =  45.    West  Indies,  north  to  Key  West.    ( Gill) 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 132, 1861,264,  and  1862,005;  Gunther,  iii,279.) 

Family  CXIV.— BLENNIID^.* 

{The  Blennies.) 

Body  oblong  or  variously  elongate,  usually  compressed;  naked,  or 
covered  with  usually  cycloid  scales;  teeth  usually  well  developed;  sub- 
orbital ring  not  articulated  with  the  preopercle;  dorsal  fin  long,  contin- 
uous, or  divided  into  two  or  three  fins,  the  anterior  portion  and  some- 
times the  whole  fin  composed  of  spines,  which  are  stiff  or  flexible;  anal 
fin  long,  usually  with  one  or  two  small  spines;  ventrals  jugular,  few- 
rayed,  or  wanting;  caudal  fin  present,  rounded;  tail  diphycercal ;  air- 
bladder  usually  wanting;  pseudobranchi®  present;  gills  4,  a  slit  behind 
the  fourth;  vertebrsB  numerous.  Genera  about  50;  species  nearly  300. 
As  here  understood,  a  large  and  varied  family,  chiefly  of  small  carniv- 
orous fishes,  inhabiting  rock-pools  and  sea  bottoms  near  the  shore. 
Some  of  them  are  found  in  the  fresh-water  lakes  of  Italy.    Many  of 

*  Including  families  112  BUnnida  and  113  AnarrhichadidcB  of  the  key  on  pages  80 
and  81. 

Bull.  Nat.  Mus.  No.  16 48 
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tliem  (ClinifUB)  are  ovoviviparous.  Professor  Gill  divides  this  group 
into  several  families  (AnarrhichadicUjBy  BlenniidcBj  Cebedichthyidm^  Xijiki- 
diontidcB,  Stichcoidcej  and  CryptacantUidcey  bat  tlie  second,  third,  fourth, 
and  fifth  of  these  groups  at  least  are  very  closely  allied.  Genera  about 
40;  species  about  250. 

{BlenniidcB  pt.  GUnther,  iii,  206-294.) 

•  Molar  teeth  none. 

a.  Teeth  long  and  slender,  curved,  hook-like  or  comb-like;  in  front  of  Jaws  only; 

body  naked;  dorsal  with  many  soft  rays; 
ventral  fins  well  developed.  Species 
carnivorons,  oviparous,  chiefly  tropicaL 
{BlennHna.) 
h.  Anterior  teeth  canine-like,  unequal;  some  of  the  teeth  movable;  others  angu- 
larly bent;  giU-membranes  free  from  isth- 
mus  Ophioblenkius,  401. 

hh.  Anterior  teeth  comb-like,  equal ;  teeth  all  fixed, 
c.  Gill-membranes  broadly  united  to  the^  isthmus,  the  gUl-openings  restricted  to 

the  sides. 

d.  Mouth  large,  the  head  rather  pointeil;  no  canines Chasmodes,  402. 

dd.  Month  small ;  the  head  decurved  in  profile. 

e.  Canine  teeth  none ...Isesthes,  403. 

ee.  Canine  teeth  present  in  one  or  both  jaws  posteriorly. 

Hypleurochilus,  404. 
00.  Gill-membranes  free  fW>m  the  isthmus,  or  at  least  forming  a  fold  across  it; 

poster ior  canines  present.. Blennius,  40S. 
oo.  Teeth  conic,  not  comb-like. 
/.  Body  scaly. 

g.  Lateral  line  present  (or  more  or  less  obsolete),  single,  high  in  front, 

abruptly  curved  above  pectorals,  becom- 
ing median  posteriorly;  dorsal  fin  with 
one  or  more  soft  rays;  gill-inembranes 
free  from  isthmus;  ventruls  well  devel- 
oped. Species  carnivorous,  ovovivipa- 
rous, chiefly  tropical.  (CKwtna?.) 
h.  Soft  dorsal  of  numerous  rays;  scales  small. 
i.  Maxillary  greatly  developed,  reaching  far  beyond  eye ;  teeth  on 

vomer  and  palatines Neoclinus,  406. 

a.  Maxillary  moderate. 

J.  Air-bladder  obsolete ;  caudal  fin  rounded Cuxus,  407. 

ff.  Air-bladder  large;  caudal  forked;  teeth  on  palatines. 

Heterostichcs,  406. 
kh.  Soft  dorsal  of  a  single  ray;   scales  rather  large;   a  notch  behind 

third  spine  of  dorsal. 

Cremxobates,  409. 
gg.  Lateral  line,  if  present,  straight,  concurrent  with  the  back ;  some- 
times branched  or  duplicated. 
h.  Month  horizontal  or  nearly  so. 
L  Gill-openings  not  continued  forward  below,  the  membranes 

broadly  united,  free  from  isthmus  or  not; 
ventral  fins  very  small  or  wanting.  Spe- 
cies carnivorous  or  herbivorous;  ovipa- 
Tous  (f)  Arctic  or  subarctic.  (XipAitfs- 
fifkv.) 
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m.  Dorsal  fin  of  spines  only, 
ft.  Lateral  line  none. 
0.  Gill-membranes  free  from  the  isthmus;  no  pyloric  ccBca. 
p.  Anal  spine  none ;  ventrals  I,  3 ;  top  of  head  ^ith 

tentacles Chirolophus,  410. 

pp.  Anal  fin  with  2  small  spines;  ventral   fins  rudi- 
mentary  MUR^NOIDES,  411. 

ppp.  Anal  fin  with  a  large  spine  in  a  sheath;   ventrals 

wanting Apodichthys,  412. 

00,  Gill-membranes  joined  to  the  isthmus;   no  ventral 

fins;  no  anal  spines;  pyloric  ccBca. 

Anoplarchus,  413. 
nti.  Lateral  lines  several:    pyloric  caica    present;    gill- 
membranes  free  from  isthmus;   ventrals 
none ;  anal  spines  small. 

XiPHISTRRy  414. 

mm.  Dorsal  fin  with  its  posterior  half  composed  of  soft  rays ; 

gill-membranes  broadly  united,  free  from 
isthmus;  ventrals  wanting;  lateral  line 
single,  high ;  pyloric  coeca  present 

Cebedichthts,  415. 
ZI.  Gill-openings  prolonged  forward  below,  separated  by  a  nar- 
row isthmus ;  pectorals  nearly  as  long  as 
head;  ventrals  well  developed.     Ovipa- 
rous, herbivorous.    Arctic.    {StichcBincB,) 
q.  Lateral  line  present, 
r.  Lateral  line  forked  or  duplicated. 

EUMESOGRAMMUS,  416. 

rr.  Lateral  line  simple,  median... SncHJE US,  417. 
fTT.  Lateral  line  simple,  dorsal. 

NOTOGRAMMUS,  418. 

qq.  Lateral  line  obsolete. 

9,  Teeth  on  vomer  or  palatines. Lumpenus,  419. 

M,  Teeth  on  j  a ws  only Leptoblexni  us,  420. 

lok.  Mouth  nearly  vertical ;  gill-membranes  attached  to  the  isth- 
mus; scales  small;  lateral  line  obsolete; 
no  ventrals ;  dorsal  of  spines  only.    (Cryp- 

tacantkodincs) Delolkpis,  421. 

//.  Body  naked;  dorsal  fins  of  spines  only;  ventrals  obsolete. 

t.  Gill- membranes  joined  to  the  isthmus;  lat- 
eral line  obsolete;  pyloric  c<Bca  present; 
mouth  nearly  vertical;  teeth  strong,  on 
jaws,  vomer,  and  palatines. 

Cryptacanthodes,  422. 

.  Molar  teeth  strong,  on  vomer,  palatines,  and  sides  of  lower  jaw;  dorsal  of  flex- 
ible spines  only;  scales  minute;  gill-mem- 
branes joined  to  the  isthmus;  no  ventral 
fins;  air-bladder  present;  no  lateral  line. 
( Anarrhichadinas, ) 

tt.  Caudal   fin  distinct;    body  moderately 
elongate An ARRmcHAS,  423. 

uu.  Caudal  fin  confluent  with  dorsal  and 
anal;  body  eel-shaped. 

Anarrhichtiiys,  424. 
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401.-OPHIOBI.ENNIUS  Gill. 

(Blennophia  Valencieiiiies;  preooonpied. ) 
(Gill,  Proc.  Acad/Nat.  Sci.  Phila.  1860,  103:  type  Blennophis  webbii  Val.) 

Body  moderately  elongate,  strongly  compressed,  scaleless;  snout 
short,  high,  abruptly  decurved  anteriorly;  symphysis  of  lower  jaw 
with  4  hooked  canines,  the  outer  strongest  and  bent  backward,  almost 
forming  a  right  angle;  sides  of  lower  jaw  with  2  or  3  still  larger  canines, 
the  hindmost  very  large  and  bent  backward;  upper  jaw  with  4  slender 
canines  in  front,  followed  by  a  long  row  of  shorter,  slender,  movable 
teeth,  which  are  set  close  together;  nasal  tentacle  digitate;  a  low  simple 
tentacle  above  eye;  gill-openings  wide.  Dorsal  fin  long,  the  spines 
slender,  separated  by  a  slight  notch  from  the  soft  rays;  caudal  lunate, 
free  from  dorsal  and  anal;  ventrals  moderate,  I,  2;  pectorals  large. 
(^^e?,  snake;  Blennius.) 

1159.  O.  webbi  (Val.)  J.  &  G. 

Dark  golden-brown,  sometimes  with  a  broad  cross-band  of  dusky 
violet  on  back  and  dorsal  fin ;  caudal  with  2  dark  longitudinal  stripes; 
dorsal  and  anal  purplish  or  orange;  an  intense,  round,  dark,  ocellated 
spot  behind  eye.  Head  much  compressed;  eye  3^  in  head;  snQut4^. 
Dorsal  beginning  above  gill-opening,  ending  just  before  caudal;  its  soft 
rays  somewhat  hi»?her  than  the  spines,  the  highest  spine  If  in  head; 
caudal  and  pectorals  each  about  as  long  as  head;  ventrals  1^  in  head. 
Head  4;  depth  4J.  D.  XI-22;  A.  II,  23;  V.  I,  2;  P.  15.  "Western 
coast  of  Southern  California'^  to  Mazatlan,  Barbadoes,  and  Canary 
Islands.    ( Steindachner. ) 

(Blennophis  webhii  Valenciennes;  Webb  &  Berthelot,  Ilea  Canar.  Poiss.  60:  Blenno* 
phi8  webbi  GUntheri  iii,  259;  Steindachner,  Ichth.  Beitrage,  viii,  41,  1879.) 

409.— CHASinODES  Cnvier  &  Valenciennes. 

(Cnv.  &  Val.  Hist.  Nat.  Poiss.  xi,  295,  1836:  type  Blennius  bosquianus  Lac.) 

Body  oblong,  compressed,  naked;  head  triangular  in  profile,  the 
«nout  somewhat  pointed;  mouth  large,  with  lateral  cletY;,  the  maxillary 
usually  extending  to  beyond  eye;  premaxillaries  not  protractile;  teeth 
in  a  single  series,  long  and  slender,  comb-like,  confined  to  the  front  of 
each  jaw;  no  canines;  cirri  very  small  or  wanting;  gill-openings  very 
small,  their  lower  edge  above  the  middle  of  the  base  of  the  pectorals; 
lateral  line  incomplete.  Fins  as  in  Blennius.  American.  (/a<rp<0^£?, 
yawning.)    (See  Addenda.) 

1153.  €•  bosquianus  (Lac.)  Cnv.  &  Val. 

Color  (in  S )  olive  green,  with  about  nine  horizontal  narrow  blue  lineSi 
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tliese  somewhat  irregular  and  interrupted,  converging  backwards;  op- 
ercular membrane  and  a  broad  stripe  tli rough  middle  of  spinous  dorsal 
deep  orange-yellow;  anal  fin  dark,  the  rays  with  wliite  membranaceous 
tips;  ?  dark  olive  green,  reticulated  with  narrow  pale  green  lines,  and 
with  several  broad  dark  bars,  which  are  more  distinct  posteriorly;  ver- 
tical fins  similarly  marked ;  head  finely  dotted  with  black ;  a  dusky  spot 
at  base  of  caudal  in  both  sexes.  Orbital  tentacle  very  minute  or  want- 
ing; maxillary  extending  to  rather  beyond  eye;  interocular  space  very 
narrow,  not  concave.  Dorsal  fin  not  emarginate,  the  spines  slender. 
Dorsal  joined  to  base  of  caudal;  anal  free.  Head  3^;  depth  3^.  D. 
XI,  19;  A.  20.    New  York  to  Florida;  chiefly  southward. 

{BUnnius  boaqulanua  Lac.  Hist.  Nat.  Poiss.  ii,  493^  1800 (  9  );  Giinther,  iii,  229:  Pholis 
novemlineatiia  Wood.  Jonrn.  Acad.  Nat.  Sci.  Phila.  iv,  280, 1824  ( <J  ) :  Ckamnodea  novvm' 
Uneatua  GUiithcr,  iii,  229.) 

1154.  €•  qaadrifasciatas  (Wood)  C.  &  Y. 

Body  with  4  distinct  brownish  bands,  a  fifth  broader  and  less  marked 
on  the  neck;  four  round  yellowish  spots  along  base  of  anal;  head 
spotted  with  blackish.  Lower  jaw  slightly  longer  than  the  upi)er. 
Dorsal  fin  free  from  the  caudal;  anal  fin  highest  anteriorly.  D.  27;  A, 
15.  ( Wood.)  Habitat  uncertain,  probably  South  Atlantic  coast  of  the 
United  States. 

{Pholiaqiiadnfasciatus  Woodf  Joarn.  Acad.  Nat.  Sci,  PhUa.  iv,  282,  1824;  Giinther, 
lii,  229.) 

403.— ISESTHES  Jordan  <&  Gilbert. 
(Gen.  nov. :  type  Bleanius  fjcniUia  Girard.) 

This  genus  differs  from  Blennius  in  the  absence  of  canine  teeth  and 
in  the  restriction  of  the  gill-openings  to  the  sides,  the  gill-membranes 
being  fully  united  to  the  isthmus  as  far  as  the  ba«e  of  the  pectorals. 
The  known  species  are  American.  (^<rr>?,  equal;  etrOiWy  to  eat;  in  allu- 
sion to  the  uniformity  of  the  teeth.)    (See  Addenda.) 

1155.  I.  i^entilis  (Grd.)  J.  &  G. 

Olivaceous,  body  and  fins  marbled  and  spotted  with  darker;  anal 
pale-edged;  a  blue  spot  on  the  dorsal  in  front;  males  with  golden 
stripes  on  lower  parts  of  head.  Gill-openings  extending  downward  to 
lower  edge  of  pectorals.  Head  large,  short  and  blunt,  the  profile  of 
snout  steep;  supraorbital  cirrus  large,  multifid,  as  high  as  eye;  inter- 
orbital  space  convex,  less  than  half  width  of  orbit;  no  canines.  Dorsal 
fin  not  emarginate,  free  from  caudal,  its  spines  stifif,  lower  than  soft 
rays,  2^  in  head;  pectorals  reaching  anal;  ventrals  half  way  to  vent; 
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lateral  line  present  anteriorly,  ending  above  anal.  Head  3J;  depth  4. 
D.  XII,  19;  A.  21 ;  P.  14.  L.  5  inches.  Coast  of  California,  from  Point 
Concepcion  southward. 

{Blennius  gentilis  Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  149:  Blenriua  gentiliB 
GUnther,  iii,  217:  Blennius  gentilis  Steindachner,  Ichth.  Beitruge,  v,  150,  1876.) 

1156.  I.  punctatns  (Wood)  J.  &  G. 

Light  olivaceous,  with  darker  reticulations,  forming  ill-defined  ver- 
tical bars;  head  with  very  distinct  black  dots;  a  series  of  black  dots 
on  each  side  of  lateral  line;  dorsal  with  a  black  blotch  in  front  and 
with  the  lateral  bars  extending  on  it;  anal  fin  blackish,  the  rays  tipped 
with  white;  caudal  barred.  Body  rather  deep;  head  large,  obtcse; 
interorbital  space  concave,  half  the  diameter  of  orbit;  orbital  cirrus 
as  long  as  dorsal  spines,  bifid  at  tip,  branched  below;  a  minate  nasal 
cirrus;  no  canines;  gill-openings  extending  to  about  lower  fourth  of 
base  of  pectoral,  thus  narrower  than  in  J.  gentilis.  Dorsal  fin  high, 
little  notched,  the  soft  part  highest,  the  spines  stiff,  2%  in  head.  Head 
3f ;  depth  3 J.    D.  XII,  15;  A.  19,    Coast  of  North  and  South  Carolina. 

(Blennius punciatM  Wood,  Journ.  Acad.  Nat.  Sci.  Phila.  iv,  278, 1825:  Blennius  pun c- 
tatus  GUnther,  iii,  228:  Y  Blennius  hentz  Le  Sueiir,  Joiim.  Acad.  Nat.  Sci.  Phila.  iv,  363, 
1825:  1  Hypsohlennius  hentzi  Gill,  Cat.  Fish.  East  Coast  N.  Amer.  1861,  nomen  nudum,) 

404.— HYPLEUROCHlLirS  Gill. 
(GUI,  Proc.  Acad.  Nat.  Sci.  Phila.  1831,  168:  type  Blennius  multijilis  Grd.) 

This  genus  differs  from  Blennius  in  the  restriction  of  the  gill-openings 
to  the  sides,  the  gill-membranes  being  broadly  and  fully  joined  to  the 
isthmus,  (y,  upsilon;  nXsupov^  side;  x-^^^^j  ^JP5  ^^®  allusion  not  evi- 
dent.) 

1 157.  H.  mnUifilis  (Grd.)  Gill. 

Dusky  brown,  hswik  and  vertical  fins  with  roundish  spot«,  most  con- 
spicuous in  the  young.  Head  short,  the  profile  bluntly  decurved;  max- 
illary reaching  to  below  middle  of  eye;  four  canine  teeth, .those  in  the 
lower  jaw  larger  than  those  in  upper;  supraocular  cirri  very  high,  each 
with  four  smaller  ones  at  base.  Dorsal  fin  not  emarginate,  the  soft  rays 
rather  higher  than  the  slender  fiexible  spines;  membrane  of  last  ray 
almost  reaching  base  of  caudal;  origin  of  anal  in  advance  of  that  of 
soft  dorsal;  pectorals  broad,  reaching  beyond  front  of  anal;  ventrals 
long,  nearly  reaching  vent.  Head  3^;  depth  about  same.  D.  XIU, 
14;  A.  II,  18;  V.  I,  3.    Coast  of  Texas.    (Grd.) 

(Blennius  mulHfilis  Girard,  U.  S.  Mex.  Bound.  Surv.  1859,  27,  pi.  xii,  f.  6:  Blennius 
muHifilis  GUnther,  iU,  5G2;  Gill,  Proc.  Acad.  Nat,  Sci.  Phila.  1861, 168.) 
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115§.  H.  i^eminatus  (Wood)  J.  &  G. 

Olive  brown,  laintly  barred  with  darker;  sides  plain  (in  our  speci- 
mens), or  with  ^'several  pairs  of  spots  of  a  reddish-brown  color,  ar*- 
ranged  pretty  regularly  in  a  double  row"  {Wood);  vertical  fins  edged 
with  darker,  especially  the  anal ;  dorsal  black  in  front.  Head  not  very 
blunt,  the  anterior  profile  straight,  oblique;  o^bital  cirrus  not  large, 
shorter  than  eye,  branched  at  tip;  interorbital  space  concave,  not  half 
diameter  of  eye;  a  slight  transverse  groove  behind  eye;  canines  in  both 
jaws  very  strong,  hooked  backwards,  the  lower  considerably  stronger 
than  upper;  gill-openings  extending  downward  to  opposite  or  slightly 
below  lower  edge  of  pectoral.  Dorsal  fin  not  einarginate,  the  spines 
Blender,  but  rather  stiff,  lower  than  the  soft  rays;  pectorals  shortish, 
ventrals  rather  long.  Head  3 J ;  depth  4.  D.  XI,  15 ;  A.  18.  L.  2 J 
inches.  South  Atlantic  coast  of  the  United  States;  abundant  in  empty 
shells  and  clusters  of  tunicates. 

{Blennius  geminatus  Wood,  Joutn.  Acad.  Nat.  Soi.  Phila.  iv,  278,  1824:  1Blenniu9 
geminatus  GiintheT J  \'i\f  ^223.) 

405.— BLCIVIKIUS  Linnaeus. 

Blennies. 

(Artedi;  Linnseus,  Syst.  Nat. :  type  Blennitis  ocellaria  L.) 

Body  oblong,  compressed,  naked;  head  short,  the  profile  usually 
bluntly  rounded;  mouth  small,  horizontal,  with  a  single  series  of  long, 
slender,  curved,  close-set  teeth  in  each  jaw,  besides  which,  in  the  lower 
jaw  at  least,  is  a  fang-like  canine  tooth  on  each  side;  premaxillaries  not 
protractile;  gill-openings  wide,  extending  forward  below,  the  mem- 
branes free  from  the  isthmus,  or  at  least  forming  a  fold  across  it.  Dor- 
sal fin  entire,  or  more  or  less  eraarginate,  usually  fi'ee  from  caudal,  the 
spines  slender;  pectorals  mcklerate;  ventrals  well  developed,  I,  3;  no 
pyloric  cceca;  lateral  line  developed  anteriorly.  Species  very  numer- 
ous, lurking  under  rocks  and  alg9B  in  all  warm  seas;  some  species  in 
the  lakes  of  Northern  Italy.  (BlennitiSy  the  ancient  name,  from  I^Xewaj 
slime.) 

a.  Orbital  cirri  present.    (Blennius,) 
b.  Both  jaws  with  canine  teeth, 
c.  Dorsal  little  emarginate. 

1159.  B.  tacornm  Cuv.  &  Val. 

Olive  green,  becoming  darker  above,  with  numerous  brown  spoti9 
on  the  cheeks  and  sides  of  the  body;  below  faintly  reddish.    Orbita.1 
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cirri  nearly  as  long  as  head,  bifid  above,  and  with  fringes  at  tlie  base. 
Dorsal  fin  slightly  eniarginate,  free  from  the  caudal,  the  spines  rather 
stiff.  Head  very  short  and  deep,  its  profile  nearly  vertical;  both  jaws 
with  very  strong  canines.  Gill-membranes  free  from  isthmus  poste- 
riorly. Head  5  in  total  length.  D.  XI,  17;  A.  18.  Open  ocean,  from 
near  the  Azores ;  said  to  have  been  once  taken  ofl*  the  coast  of  New 
York. 

(Olivier  &  Valenciennes,  xi,  263;  GUntlier,  iii,  217;  Dekay,  New  York  Fauna,  Fish. 
149,  pi.  22,  fig.  GQ.) 

aa.  Orbital  cirri  none.    (P/ioZis*  Fleming.) 

1160.  B.  carolinus  (C.  &  V.)  J.  &  G. 

Greenish,  with  4  or  5  irregular  dark  spots  or  shades  along  the  back; 
dorsal  with  a  large  black  spot  in  front;  anal  brown-edged.  Body 
rather  long  and  slender,  more  elongate  than  in  Blennius  pholiSj  more 
compressed,  the  head  longer;  maxillary  extending  to  opposite  middle 
of  eye;  teeth  |^,  with  strong  canines  in  both  jaws.  Gill-membranes  free 
from  isthmus;  no  trace  of  tentacles  above  eye.  Dorsal  spines  slender, 
a  little  lower  than  the  soft  rays,  the  fin  little  emarginate;  dorsal  and 
anal  not  joined  to  the  caudal.  D.  XII,  18;  A.  17.  South  Carolina. 
Only  the  original  type  in  the  museum  at  Paris  known;  from  this  the 
present  description  was  taken. 

(Pholis  carolintts  Cuv.  &  Val.  xi,  276.) 

4I08.— NEOCLIIVUS  Girard. 
(Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish,  x,  114, 1858:  type  Neoclinus  blanchardi  Girard.) 

Body  compressed,  rather  elongate,  covered  with  minute  cycloid  scales; 
lateral  line  present,  incomplete,  high  anteriorly;  head  naked,  the  cheeks 
tumid;  upper  jaw  protractile;  maxillary  greatly  produced  backward, 
more  than  two-thirds  length  of  head,  reaching  far  beyond  the  eye; 
both  jawa,  vomer,  and  palatines  with  stout,  unequal,  conical  teeth  in 
a  single  series,  besides  which,  in  the  front  of  the  jaws,  are  smaller 
teeth;  nasal  and  supraocular  region  with  fringed  tentacles;  gill-mem- 
branes broadly  united,  free  from  the  isthmus;  gill-rakers  weak.  Dor- 
sal fin  long,  scarcely  emarginate,  its  anterior  two-thirds  composed  of 
slender,  flexible  spines,  which  are  similar  to  the  soft  rays,  all  of  which 
are  simple;  anal  long,  its  rays  all  simple;  ventrals  moderate,  I,  3;  cau- 
dal flu  distinct;  pectorals  rather  broad,  rounded;  no  air-bladder;  no 
pyloric  coeca.    Pacific  Ocean,    (v^o?,  new;  z/ltVoc,  Clinus.) 

*  Fleming,  Brit.  Anim.  207:  type  Blennius  phoUs  L.  (QoXH,  ancient  name  of  some 
fish  which  was  beUeved  to  shelter  itself  in  a  cloud  of  mucous  TV'hich  it  produced.) 
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J  161.  N.  satiricus  Girard. 

Dark  brown,  nearly  uniform;  maxillary  flap  broadly  edged  with 
bright  yellow.  Head  bUintish,  convex  in  profile;  eyes  large,  high  up, 
well  forward,  separated  by  a  rather  narrow  flattish  interorbital  space; 
top  of  head  convex;  cheeks  long;  opercles  short.  Head  larger,  and 
teeth  rather  stronger  than  in  y,  hlancJiardi ;  maxillary  enormously  de- 
veloped, reaching  about  to  gill-opening,  its  It^ngth  varying  with  age; 
pro^ided  at  tip  and  inner  margin  with  a  very  broad  wing-like  flap, 
which  is  joined  to  the  lower  part  of  the  cheek ;  this  membrane  is  more 
than  twice  the  diameter  of  the  eye;  below  it  is  another  membrane  con- 
necting this  with  the  lower  jaw;  supraorbital  cirrus  quite  small,  but 
present.  Head  3^;  depth  6;  maxillary  with  flap,  3 J.  D.  43;  A.  29. 
L.  12  inches.    Monterey,  Cal.;  a  rare  and  most  interesting  species. 

(Neoclinus  satiricus  Girard,  Proc.  Acad.  Nat.  Sci.  1859,  57;  Giiuther,  ii,  260.) 

1 169.  N.  blanchardi  Giranl. 

Dark  red  or  plum  color,  with  olive-green  blotches  on  the  side;  belly 
olive,  speckled  with  lighter;  front  of  mouth  red;  fins  colored  like  the 
body;  a  black  spot  ocellated  with  yellow  between  the  first  and  second 
dorsal  spines;  2  light-yellow  spots  at  base  of  caudal;  dorsal  and  cau- 
dal tinged  behind  with  yellow;  anal  and  pectorals  chiefly  vermilion ; 
color  quite  variable,  some  specimens  duller  or  barred.  A  long  cirrus, 
much  longer  than  eye,  above  the  front  of  the  eye;  reddiA  at  base,  its 
fringed  tips  bright  yellow;  a  short,  multifid,  nasal  barbel,  and  a  cluster 
of  3  or  4  fringed  barbels  behind  supraocular  cirrus.  Maxillary  two- 
thirds  length  of  head,  6  in  body,  large,  reaching  nearly  to  opposite 
front  of  dorsal;  lateral  line  ending  opposite  the  vent,  only  its  straight 
anterior  portion  being  developed.  Dorsal  spines  one- third  length  of 
head.  Head  4;  depth  5.  D.  XXVI,  17;  A.  30.  Coast  of  California, 
north  to  Monterey. 

(Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858,  114;  Gilnther,  ii,  259.) 

407.— CLINUS  Cuvier. 
(Cuvier,  R^gne  Anim.  ii,  1817:  type  Clintis  acuminatus  C.  &  V.) 

Body  more  or  less  elongate  and  compressed,  covered  with  small 
or  minute  scales,  which  are  usually  cycloid;  lateral  line  complete, 
abruptly  decurved  behind  the  pectoral;  head  obtuse  or  somewhat 
pointed;  stout,  unequal,  conical  teeth  on  jaws  and  vomer,  and  some- 
times on  palatines;  the  teeth  mostly  in  single  series,  except  in  front; 
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no  conspicuous  posterior  canines;  maxillary  not  produced  backward 
from  angle  of  mouth;  gill-membranes  united,  free  from  the  isthmus. 
Dorsal  fin  long  and  low,  chiefly  composed  of  spines;  some  of  the  ante- 
rior spines  often  different  from  the  others,  longer  or  shorter,  and  set 
farther  apart;  anal  fin  low,  with  2  spines;  ventral  fins  jugular,  of  1 
spine  and  2  or  3  rays;  caudal  fin  truncate;^  branchiostegals  6;  air- 
bladder  and  pyloric  cceca  absent;  viviparous.  Inhabiting  rock-pools 
among  algse,  in  warm  seas.  Our  two  species  are  very  different,  and 
represent  opposite  extremes  in  this  large  and  varied  genus.  (xAeVo?,  a 
name  of  some  sleepy  fish;  from  xAe'vij,  a  bed.) 

a.  Nape  with  a  fringe  of  filaments;  teeth  on  vomer  and  palatines;  scales  moderate. 
(Labroaamua*  Swainson.) 

1163.  €•  nuchipinnls  Qaoy  &.  Gaimard. 

Beddish  brown,  sometimes  with  vertical  bands;  a  black  spot  on 
opercle,  which  is  often  edged  with  white;  cheeks  and  fins  reticulate  or 
dotted.  Body  oblong,  rather  robust;  head  naked,  thick,  short,  not  very 
obtuse  anteriorly,  compresse^d  above;  mouth  rather  large,  the  maxilla- 
ries  not  prolonged  backward,  extending  to  opposite  the  posterior  part 
of  eye,  2 J  in  head;  teeth  on  jaws,  vomer,  and  palatines;  front  teeth  of 
jaws  conic,  strong;  eyes  large;  interorbital  space  very  narrow;  each 
side  of  neck  with  a  long  series  of  hair-]ike  filaments,  nearly  as  long  as 
eye;  orbital  tentacle  short  and  broad,  multifid;  nostrils  with  a  tufted 
barbel;  lower  jaw  slightly  projecting,  its  posterior  teeth  sometimes  re- 
curved; pectorals  a  little  shorter  than  head,  reaching  vent.  Dorsal 
spines  rather  slender,  the  three  anterior  spines  scarcely  shorter  than 
the  others;  all  the  spines  lower  than  the  soft  rays;  dorsal  fin  com- 
mencing near  the  nape,  the  spinous  portion  long;  soft  rays  higher 
than  the  spines;  caudal  small;  pectorals  rather  large;  ventrals  mod- 
erate;  gill-membranes  broadly  united,  free  from  the  isthmus;  lateral 

line  complete,  high  anteriorly,  then  abruptly  decurved;  membranes 

* 

of  vertical  fins  scaly;  scales  not  very  small,  cycloid.  Head  3^;  depth 
3^.  D.  XVni,  12;  A.  II,  17;  Lat.  1.  70.  L.  8  inches.  West  Indies; 
occasional  on  our  South  Atlantic  coast. 

(C/iniM  nuchipinniB  Qaoy  &  Gaimard,  Voy.  Urania  Zool.  255:  CUnus  pectinifer  Cuv. 
&  Val.  xi,  374 :  Lepiaoma  oirrhosum  Dokay,  N.  Y.  Fauna,  Fish.  1842,  41 :  Clinus  nttdti- 
pinnis  GUnther,  iii,  262:  Labroeomua  p€oiin\fer  Gill,  Proc.  Acad.  Nat.  Sci.  Phita.  1860, 
105.) 

*  Swainson,  Class.  Fish,  ii,  75,  1839:  type  Clinus  pectinifer  Cnv.  Sl  Val.  =  C/iiiM«  iiii- 
chipinnisJ,  &  G.    {LdbruB;  6S)f.ta^  body.) 
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%a.  Nape  without  fringe  of  filaments. 

5.  Head  pointed;  no  palatine  teeth;  spinous  dorsal  notched  behind  fifth  spine; 
scales  minute.    (6ri&5oit«ia*  Cooper.) 

1164«  €•  evides  J.  &  6.  uom.  sp.  nov. 

Usual  color  of  adult  tranRlucent,  reddish  or  orange,  nearly  plain ;  a 
large  pellucid  spot  on  the  membrane  behind  third  dorsal  spine,  and 
some  small  ones  behind  it;  pectorals  barred;  young  specimens  vari- 
ously variegated,  with  light  and  dark  shades  of  red,  brown^  and  white, 
the  hue  varying  exceedingly  and  dependent  on  the  surroundings;  a 
dark  spot  usually  present  behind  gill-opening.  Body  elongate,  com- 
pressed; head  small,  rather  pointed;  mouth  quite  small,  terminal,  the 
maxillary  about  reaching  pupil,  3 J  in  head;  lower  jaw  projecting;  no 
teeth  on  palatines;  posterior  teeth  not  recurved;  eye  moderate,  shorter 
than  snout,  nearly  6  in  head;  a  small  supraocular  flap,  not  higher  than 
pupil.  First  spine  of  dorsal  inserted  over  preopercle,  its  length  more 
than  one-third  that  of  head;  the  second  nearly  equal;  the  third,  fourth, 
and  fifth  progressively  shorter;  the  sixth  about  as  long  as  fourth;  the 
seventh  longer;  the  rest  nearly  equal  to  the  last,  which  is  lower  than 
the  soft  rays;  pectorals  short,  not  reaching  vent;  ventrals  short;  scales 
very  small,  smooth;  head  naked;  no  air-bladder.  Head  4f ;  depth  4§. 
D.  V,  XXXr,  10;  A.  n,  26.  L.  9  inches.  Coast  of  California,  from 
Monterey  southward ;  in  rock-pools;  very  abundant. 

(Myxodes  (Gibbonsia)  elegans  Cooper,  Proc.  Cat.  Acad.  Nat.  Sci.  iii,  109, 1864:  Blakea 
elegans  Steindachuer,  Ichth.  Beitriigo,  v,  148, 1876;  not  Cl%nu8  elegans  C.  ik  V.) 

40§.— HETEROSTICHUS  Girard. 

Kelp-fishes. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 143:  type  Heterostiohus  roatratits  Grd.) 

Body  rather  elongate,  compressed,  covered  with  very  small,  smooth 
scales;  head  long  and  low,  the  snout  conic,  produced,  very  acute;  pre- 
maxillaries  protractile;  mouth  moderate,  terminal;  each  jaw  with  a  row 
of  conical  teeth,  behind  which  anteriorly  is  a  broad  patch  of  villiform 
teeth;  vomer  and  palatines  with  villiform  teeth;  gill-rakers  feeble; 
gill-membranes  broadly  united,  free  from  the  isthmus;  orbital  cirri 
minute  or  wanting;  cheeks  scaly.  Dorsal  ftn  very  long,  the  posterior 
rays  soft,  the  five  anterior  spines  wider  apart  than  the  rest  and  sepa- 
rated from  them  by  a  not/ch,  the  first  and  second  spines  longest,  rather 
flexible,  the  other  spines  stiff;  caudal  fin  forked;  ventrals  I,  3;  pec- 

*  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  109:  type  Myxodes  elegans  Cooper.  (Dedi- 
cated to  Dr.  J.  P.  Gibbons.) 
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torals  moderate;  lateral  line  simple,  complete,  abruptly  curved  behind 
pectorals;  air-bladder  present,  large.  Size  large,  (ctc^ot,  different; 
<rrixo<:^  rank;  in  allusion  to  the  anterior  dorsal  spines.) 

1165.  H.rostratns  GT6.,^Kelp'fish. 

Translucent  reddish  brown,  varying  to  blackish  or  olive,  with  traces 
of  shining  pale  bands  on  the  sides,  and  dark  vertical  bars,  the  hue 
and  pattern  of  color  varying  greatly;  young  specimens  most  varie- 
gated; a  translucent  spot  behind  third  dorsal  spine.  Body  much  com- 
pressed, deepest  anteriorly;  head  slender,  compressed  and  point-ed; 
lower  jaw  projecting,  with  thick  lip;  maxillary  reaching  pupil,  2§  in 
head;  eye  large,  7  in  head;  orbital  cirrus  minute,  usually  entirely  want- 
ing; cheeks  and  upper  edge  of  opercle  with  small  scales,  rest  of  head 
naked;  middle  rays  of  caudal  about  two-thirds  length  of  outer.  Head 
3J;  depth  3f ;  B.  C.  D.  V,  XXXII,  13;  A.  II,  34.  L.  15  inches.  San 
Francisco  to  San  Diego.  The  largest  of  the  Blennies  which  are  allied 
to  Clinus. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1854, 143;  Girard,  U.  S.  Pac.  R.  R.  Snrv.  Fish. 
36;  Gtt-ather,  ii,  264,  and  ill,  261.) 

409.— CREITINOBATES  GUnther. 
^Auchenopterus  GUntber,  preoccnpied.) 
(GUnther,  Proc.  Zool  Soo.  Lond.  1861,  374:  type  Auclienoptcraa  monophthalmus  Gthr.) 

Body  moderately  elongate,  compressed,  covered  with  rather  large 
cycloid  scales;  head  shortish,  naked;  cheeks  full;  mouth  moderate, 
with  a  band  of  conical  teeth  in  the  jaws  and  about  one  series  on  the 
vomer;  none  on  the  palatines;  gill-membraues  united,  free  from  the 
isthmus;  upper  surface  of  head  with  tentacles.  Dorsal  fin  low,  com- 
posed of  stiff  spines,  with  but  a  single  soft  ray,  which  is  lower  than  the 
spines;  first  three  spines  more  or  less  separated  from  the  others;  anal 
fin  low,  with  two  spines;  ventrals  jugular,  well  develoi>ed;  pectorals 
broad;  lateral  line  complete,  strongly  curv^ed  anteriorly.  Warm  seas. 
This  genus  diflFers  from  Cristiceps  in  having  but  one  soft  ray  in  the 
dorsal  fin,  and  in  the  well-developed  scales,  (x/oiy/uvo^anjc,  one  who 
haunts  rocks.) 

a.  Three  anterior  spines  connected  to  the  others  by  membrane. 

1166.  €•  integripinnis  Rosa  Smith. 

Oolor  dark  brown,  variegated  with  dififerent  shades  of  brown  and 
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reddish;  about  5  indistinct  dark  cross-bars;  a  distinct  ocellated  black 
spot  on  posterior  part  of  dorsal  fin;  caudal  fin  translucent,  speckled; 
a  black  bar  at  its  base;  base  of  pectorals  violet,  bordered  with  black, 
the  rest  of  the  fin  checkered;  ventrals  barred.  Head  stout,  broad, 
conical;  mouth  little  oblique;  eyes  large;  nasal,  supraocular  and  nu- 
chal regions  with  fringed  cirri,  those  at  the  nape  flap  like.  First  and 
second  dorsal  spines  low,  a  little  higher  than  the  third,  which,  in  turn, 
is  higher  than  the  fourth,  and  separated  from  it  by  an  interspace;  the 
membrane  between  the  third  and  fourth  spines  deeply  emarginate; 
anterior  spines  not  forming  a  separate  fin ;  highest  anterior  spine  not 
higher  than  the  higliest  of  the  posterior  part  of  fin.  Head  4;  depth  4J. 
D.  Ill,  XX  VIII,  1;  A.  II,  20;  V.  I,  3;  Lat.  1.  38,  L.  2 J  inches.  San 
Diego,  California,  southward  to  Mazatlan ;  abundant  in  rock-pools. 

{Cremnobates  integripinnis  Rosa  Smith,  Proc.  U.  S.  Nat.  Mus.  1880, 147.) 

4I10.— CHIROLOPHUS  Swainson. 

( BlenniopB  Nilsson :  Careloph us  Kroyer. ) 

(ChirolophU  Swainson,  Class.  Fish,  ii,  275, 1839:  type  Blennius  yarrelli  C.  &  V.=2?/cii- 
nius  aacanii  Walb.) 

Body  moderately  elongate,  covered  with  small  scales;  no  lateral  line; 
snout  short;  no  teeth  on  vomer  or  palatines;  teeth  in  jaws  small;  gill- 
membranes  united,  free  from  the  isthmus;  nostrils,  orbital  region,  and 
neck  with  dermal  flaps,  the  supraorbital  flaps  high.  Dorsal  fin  long, 
of  spines  only;  ventrals  well-developed,  jugular;  caudal  fin  distinct. 
No  air-bladder  or  pyloric  coeca.  Northern  seas;  one  species  known 
from  Europe;  a  second  species,  imperfectly  described  by  Pallas,  may 
be  provisionally  placed  with  it.  (x^'ip^  hand ;  hupo^^  crest ;  apparently 
xapa^  head,  was  intended,  which  would  make  "  CarehpliusP) 

116T.  €•  (t)  polyactocephalus  (Pallas)  J.  &  O. 

Form  of  Zoarces,  Body  compressed,  covered  with  soft  imbedded 
scales;  head  very  short,  retuse;  lower  jaw  longer;  "both  jaws  without 
teeth"; (?)  eyes  approximate;  interorbital  space  with  2  minute  cartilag- 
inous spinules;  2  large  superciliary  cirri;  vertex  behind  orbits  subex- 
cavated,  with  2  series  of  erect  cirri.  Dorsal  fin  beginning  at  the  neck, 
extending  to  the  caudal;  ventrals  undescribed.  D.  LXX.  Kamt- 
schatka  {Pallas)  and  Alaska. 

{Blennius  polyactooephalus  Pallas,  Zool.  RoBS.-A8iat.  iii,  179,  1811.) 
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411.— MUR^NOIDES*  LacdpMe. 
Butter-fishes. 

(  Centronotu8  Bloch :  Gunnel  I  us  Cnvier. ) 

(LacdpMe,  Hist.  Nat.  Poiss.  ii,  324,  1800:    type  Murcenoides  eujef  L,tkc6p,  =  Btenniu8 
gunnellua  L.) 

Body  long  and  low,  considerably  compressed,  somewliat  band-shaped, 
the  tail  slowly  tapering;  head  small,  compressed,  naked  or  scaly; 
month  rather  small,  oblique;  jaws  with  rather  small  teeth  in  narrow 
bands  or  single  series ;  ^omer  and  palatines  usually  toothless ;  gill- 
membranes  broadly  united,  free  from  the  isthmus;  scales  very  small, 

*  Little  known  species  related  to  Murcsnoides,  recorded  from  Kamtschatka,  and 
doubtless  occurring  also  in  Alaska,  are  the  following : 

M,  t€Bnia  (Pallas). 

Body  banded;  teeth  obtuse,  subdistinct;  head  subtriangular,  compressed;  body 
eusiform,  covered  with  minute  imbedded  scales;  vent  median.  Dorsal  fin  extending 
from  near  the  head  to  the  tail,  the  spines  subequal;  caudal  subdistinct;  pectorals 
small;  ventrals  represented  by  2  recurved  spines.  D.  LXXXYH;  A.  47.  Kurile 
Islands.    (Pallas,) 

{Blennius  taenia  Pallas,  Zoogr.  Ro88.-Aslat.  iii,  178.) 

M.  ruhetrimns  (Cuv.  &  Val.) 

Bright  red.  Form  of  preceding;  scales  inconspicuous;  ventrals  each  a  single 
scarcely  projecting  spine;  caudal  broad,  rounded,  distinct.  D.  CXV.  Kurile 
Islands.     (  Pallas, ) 

(Gunnelltts  ruberrimus  Cuv.  &  Yal.  xiv,  440,  after  Pallas,  1.  c.  178.) 

AT.  T  ocellatus  (Tilesius.) 

Brownish,  marked  with  yellow  and  purple;  six  black  ocellated  spots  along  the 
dorsal  fin.  Caudal  distinct;  ventrals  none.  D.  LXXX;  A.  50.  Otherwise  essentially 
as  in  M.  gunnellus,    Kamtschatka.    (Cuv,  4"  '^o^O 

(Ophidium  ocellatum  Tiles.  M6m,  Acad.  St.  Petersb.  ii,  237, 1811:  Gunnellus  apos  Cuv. 
&,  Val.  xiv,  426:  Cenironoius  apus  Gthr.  iii,  288.) 

GUNNELLOPS  Bleeker, 

(Bleeker:  type  Blennius  roseus  Pallas.) 

Apparently  distinguished  from  Murmnoides  by  the  tapering  tail,  around  which  the 
vertical  fius  are  confluent ;  palatine  teeth  present. 

(GunnelluSy  Gunnel,  an  old  name  of  Muranoides  gunnellus;  inff,  eye.) 

G.  roseus  (Pallas)  Bleeker. 

Intensely  red.  Head  obtuse,  the  lower  jaw  projecting;  eyes  large;  body  very 
long,  compressed,  tapering  into  a  slender  tail;  pectorals  small,  ovate,  hyaline;  2 
spines  in  place  of  ventrals;  dorsal  extending  from  the^nape  to  the  end  of  the  tail; 
anal  joined  to  caudal.    D.  ca.  100;  A.  ca.  90;  P.  9;  Y.  I.    Kurile  Islands. 

{Blennius  roseus  Pallas,  1.  c.  177:  Centronoius  roseus  Gunther,  iii,  290.) 
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smooth ;  no  lateral  line.  Dorsal  fin  long  and  low,  beginning  near  the 
head,  composed  entirely  of  stiff,  sharp,  subequal  spines;  anal  similar 
in  form,  of  two  spines  and  many  soft  rays;  caudal  fin  short  and  small, 
sometimes  joined  to  dorsal  and  anal;  pectorals  short;  ventrals  very 
small,  of  one  spine  and  a  rudimentary  ray  (obsolete  or  wanting  in 
some  imperfectly-known  species  provisionally  referred  to  this  genus); 
intestinal  canal  short,  without  coeca.  Shore  fishes  of  the  Northern 
fishes  of  the  Northern  seas,    {/lupatvay  an  eel;  sldoq,  form.) 

h.  Ventrals  present,  I,  1.    (Murcenoides.) 
116§.  M.  irmmelliis  (L.)  Gill— Butter-fish. 

Olive  brown;  sides  with  numerous  obscure  darker  bars;  base  of 
dorsal  with  ocellated  dark  spots;  a  dark  bar  below  eye.  Head  short 
and  compressed,  scaleless;  month  oblique;  maxillary  reaching  front  of 
pupil;  caudal  fin  distinct;  pectorals  little  more  than  half  length  of 
head;  ventrals  of  a  spine  and  a  rudimentary  ray.  Head  about  8; 
depth  9.  D.  LXXVIII;  A.  II,  38;  V.  I,  1;  vert.  85.  L.  12  inches. 
Korth  Atlantic;  abundant  both  in  America  and  Europe. 

(Blennius  gunnelluB  L.  Syst.  Nat.  i,  443:  Centronotus  gunellus  Gilnther,  iii,  285:  Ophi- 
dium  mucronatum  Mitch.  Trans.  Lit.  &.  Phil.  Soc.  i,  361,  1815:  Gunnellus  macrocephaltu 
Girard,  Bost.  Joum.  Nat.  Hist,  vi,  263, 1850:  Gunellus  ingens  Storer,  Bost.  Jonm.  Nat. 
Hist,  vi,  261, 1850;  perhaps  an  abnormal  specimen  rather  than  a  different  genus.) 

1169.  M.  fasciatns  (Bloch  &  Schn.)  Gill. 

Grayish"  or  brownish,  marbled  with  darker,  anteriorly  with  several 
Irregular  cross-bands,  which  reach  the  abdomen ;  back  with  a  series  of 

10  or  12  subtriangular  pale  spots  along  the  base  of  dorsal,  each  spot 
including  some  brown  specks;  a  brown -edged  pale  vertical  band  be- 
hind eye;  a  brownish  band  from  below  the  eye  to  the  throat.  Mouth 
very  oblique,  the  snout  short;  interorbital  width  less  than  diameter  of 
eye;  pectoral  scarcely  half  as  long  as  head;  ventrals  very  small;  ver- 
tical fins  not  joined.  Head  9J;  depth  9.  D.  LXXXVIII;  A.  U,  42; 
V.  1, 1.    Greenland  to  Alaska.    {Oiinther.) 

(Centronotus  fasdatus  Bloch  &  Schneider,  165,  1601:  GufineUus  fasoiatus  and  grcen-^ 
landicus  Cuv.  &  Val.  xi,  441,  442:  Centronotus  fasoiatus  Gttnther,  iii,  287:  1  Centronotus 
gunelUformis  GUnther,  iii,  288.) 

11  TO.  M.  omatus  (Grd.)  GilL 

Usually  greenish  above,  yellow  or  orange  below,  but  varying  to 
brown  and  cherry-red;  traces  of  about  20  darker  bars  along  sides;  a 
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dark  bar  downward  from  eye;  fius  reddish;  a  V-shaped  mark  from 
eyes  to  occiput,  grayish,  bordered  by  jet  black;  the  common  form 
(ketua  Cope)  with  about  14  red  spots  along  base  of  dorsal,  each  with 
a  curved  black  bar  in  front  and  behind,  partly  encircling  it;  others 
(ornatus)  with  about  as  many  broad  /\-8haped  darker  blotches,  which 
extend  on  the  fin,  the  first  one  or  two  blotches  often  shaped  as  in  the 
form  called  Icetus.  Head  naked,  very  narrow  above;  nape  nearly  equi- 
distant between  origin  of  dorsal  and  front  of  orbit;  origin  of  anal 
equidistant  between  base  of  caudal  and  base  of  pectoral ;  pectoral  2 
in  head ;  ventrals  each  consisting  of  a  spine  and  a  ray.  Head  8; 
depth  8.  D.  LXXXVIII;  A.  II,  37.  L.  12  inches.  San  Francisco  to 
Alaska;  very  abundant  northward. 

{Gunnellue  omatus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  149:  Cenironotua  nehMlo9U8 
Gthr.  iii,  2S7,  part,  but  the  Japanese  M.  vebulosua  is  a  difiereut  species:  Centronotut 
IcBtus  Cope,  Proc.  Anier.  Phil.  Soc.  Phila.  1873.) 

IITI*  M*  maxillaris  Bean. 

Brown;  back  with  a  series  of  11  rounded  or  oblong  pale  spots,  the 
longest  half  as  long  as  the  head;  all  of  these  spots  include  at  the  top 
a  rather  large  brown  spot,  and  below  numerous  little  brown  s|>ots; 
between  the  first  and  second  pale  blotches  are  2  very  dark  spots  on 
the  dorsal  membrane,  and  below  the  dark  spots  a  pale  one  of  similar 
size;  sides  with  about  26  pale  bands,  mostly  well  defined,  especially 
anteriorly;  interorbital  space  with  a  brown  band,  preceded  and  fol- 
lowed by  a  pale  band  half  as  wide;  below  eye  2  whitish  bands,  with  a 
brown  one  between  them.  Head  scaleless;  mouth  little  oblique,  the 
lower  jaw  on  level  of  middle  of  eye;  width  of  moutli  equal  to  length 
of  pectoral  and  nearly  half  head;  mandible  as  long  as  pectoral.  Eye 
equal  to  snout,  a  little  more  than  interorbital  width;  ventral  spine  § 
eye.  Highest  dorsal  spines  near  front  of  fin,  half  length  of  mandible; 
caudal  half  head;  vent  under  forty-third  dorsal  spine,  not  far  behind 
middle  of  body.  Head  8;  depth  7.  D.  LXXXVIH;  A.  II,  43;  V.  I, 
1.    Saint  Paul  Island,  Alaska.    (Bean.) 

aa,  Yentrals  reduced  to  a  rudiment. 

1173.  M.  dolichoirastcr  (Pallas)  J.  &  G. 

Brownish  olive,  marbled  with  yellowish;  fins  yellowish;  dorsal  fin 
with  distant  pale  vertical  bands;  snout  very  short;  cleft  of  mouth 
oblique;  a  pair  of  small  bony  warts  ("verruc»  osse^e  e  cute  prom- 
inulfle^)  in  place  of  ventrals.     Caudal  fin  well  developed,  the  dorsal 
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and  anal  joined  to  its  base.    Head  7  5  depth  10.     D.  LXXXIII;  A.  II, 
50.    L.  12  inches.    Kamtschatka  and  Aleutian  Islands.    {PalUis.) 

(Blennius  dolichogaster  PallaR,  Zoogr.  Ross^-Asiat.  ill,  175,  1811:  CeniranoivM  doUcka- 
gasfer  GUnthor,  iii,  289.) 

aaa.  Ventrals  entirely  wanting.    {Aatemopteryx  Biippell.) 

1173.  m.  grunelliformis  (Rtippell)  J.  <&  6. 

Reddish  brown,  with  10  brown  cross-bands,  most  distinct  on  base  of 
dorsal  and  anal;  li^ht  blotches  along  dorsal  fin,  each  between  two  of 
the  brown  cross-bands,  and  each  with  a  brown  spot  in  the  center;  a 
light,  brown-edged,  vertical  band  below  eye.  Ventrals  none;  snout 
short;  cleft  of  mouth  oblique;  width  of  interorbital  space  less  than 
diameter  of  eye;  length  of  pectoral  3  in  head.  Dorsal  spines  short 
and  stiff;  caudal  distinct.  Head  SJ;  depth  8.  D.  LXXXI;  A.  II,  41. 
{Oiinther.)    Type  supposed  to  be  from  Greenland. 

(Asternopleryx  <jimell\formis  Riippell   MSS. :  Cenironotus  gunelUformU  GUnther,  iii, 

288.) 

419.— APODICHTHYS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  150:. type  Apodichihys  fiavidus  Girard.) 

Body  elongate,  compressed,  covered  with  \ery  small  scales;  no  lat- 
eral line;  snout  short;  mouth  moderate,  oblique;  teeth  in  the  jaws 
moderate,  stouter  anteriorly;  vomer  with  teeth;  gill-membranes  united, 
free  from  the  isthmus.  Dorsal  fin  long,  low,  even,  of  spines  only;  anal 
fin  similar,  preceded  by  a  large  spine  in  a  pouch  of  skin;  caudal  fin 
short,  connected  with  dorsal  and  anal;  no  ventral  fins;  pectoral  fins 
small;  intestinal  canal  short,  without  pyloric  cc&ca.  Small  bright- 
colored  fishes  of  the  Pacific,  {ar.ouqy  without  feet;  hOo^j  fish;  in  allu- 
sion to  the  want  of  ventral  fins.) 

a.  Anal  spine  very  long,  pen-shaped,  excavated  on  anterior  surface.    {Apodichthys.) 

m 

1174.  A.  flavidus  Girard. 

Color  orange,  varying  with  the  surroundings  to  intense  grass-green, 
brown,  and  dark  purple;  a  few  light  round  spots  along  axis  of  body 
posteriorly;  a  narrow  black  bar  downwards  and  backwards  from  eye; 
a  shorter,  less  distinct  bar  from  upper  margin  of  orbit  backwards  to 
occiput;  anal  fin  obliquely  barred  with  brownish.  Head  short;  mouth 
very  oblique;  maxillary  reaching  pupil;  upper  jaw  with  a  series  of  con- 
ical teeth,  behind  which  is  a  patch  of  smaller  teeth;  sides  of  mandible 
with  conical  teeth  in  a  single  series,  forming  a  patch  in  front;  vomer 
with  three  conical  teeth;  palatines  toothless;  nape  equidistant  between 
BulL  Fat.  Mus.  No.  16 49 


7.70      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — TV. 

front  of  dorsal  and  pnpil.  Anal  spine  very  large,  two-fifths  the  length 
of  head,  shaped  like  a  pen,  deeply  excavated  on  its  anterior  side,  and 
verj'  convex  behind,  very  thin,  flexible,  and  with  sharp  edges,  entirely 
included  in  a  pouch  of  skin;  pectoral  fins  about  two-fifths  length  of 
head.  Head  OJ;  depth  7 J.  D.  XCIII;  A.  I,  40.  L.  18  inches.  Point 
Concepcion  to  Vancouver  Island;  abundant;  usually  found  below  low 
tide-mark. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  150;  Gtinther,  iii,  290:  Apodichthys  vires- 
oens  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  55:  Apodichthya  inamatus  GUI,  Proc.  Acad. 
Nat.  Sci.  Pbila.  1862,  279:  Apodichthys  aanguinem  Gill,  Proc.  Acad.  Nat.  Sci.  Phila. 

1862,  279.) 


Anal  spine  small,  not  pen-shaped  nor  excavated. 

1 1T5.  A.  tacorum  Jot.  &  Gilb. 

Bright  olive-green  or  deei>  red,  the  color  varying  with  the  surround- 
ings; a  row  of  dark  spots  along  axis  of  body,  these  sometimes  with 
light-bluish  center,  and  connected  by  a  very  narrqw  dark  streak;  gen- 
erally a  dark  streak  downward  from  eye,  but  no  other  markings  about 
head.  Form  and  dentition  as  in  A,  flavidus.  Mouth  very  oblique,  the 
maxillary  reaching  center  of  pupil ;  nape  nearer  front  of  dorsal  than 
end  of  snout.  Anal  spine  comparatively  small,  about  one-fifth  length 
of  head,  transversely  very  convex  in  front,  and  slightly  concave  or 
grooved  behind,  the  pouch  of  skin  at  its  base  little  developed;  pec- 
torals very  small,  shorter  than  eye;  anal  fin  beginning  nearer  tip  of 
caudal  than  tip  of  snout  by  about  3  times  length  of  head.  Head  10; 
depth  9^.  D.  LXXXIII;  A.  35.  L.  6  inches.  Monterey  to  Puget 
Sound;  abundant  in  rock-pools  and  bunches  of  Fucm;  remarkable  for 
its  active  movements. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  139.) 

413.— ANOPL.ARCHIJS  Gill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  261 :  type  Anoplarchus  purpurescens  Gill.) 

Body  elongated,  compressed,  covered  with  very  small,  imbedded 
scales;  lateral  line  obsolete.  Head  small,  compressed;  eyes  small; 
mouth  oblique;  teeth  in  each  jaw  in  one  series,  of  nearly  uniform  size; 
no  teeth  on  vomer  or  palatines;  gill-membranes  broadly  attached  to  the 
isthmus;  branchiostegals  5.  Dorsal  fin  not  very  low;  no  anal  spines; 
ventrals  wanting;  caudal  fin  small,  entire;  pectoral  fins  moderate; 
pyloric  coeca  present,  few.  Pacific.  (avonXoqy  unarmed;  «/»/«?,  anus; 
the  anal  fin  being  without  spines.) 
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1 1  TO.  A.  atropmrpureus  (KittUtz)  Gill. 

Color  grayish  oliv^e,  varying  to  brown,  everywhere  above  finely 
marked  with  blackish  reticulations;  along  each  side  of  back  a  series  of 
small,  irregular,  sharply-defined  grayish  spots;  a  series  of  small  pale 
spots  along  lateral  line;  belly  pale;  crest  and  middle  line  of  back 
rather  pale;  under  parts  of  head  yellowish;  an  oblique,  wedge-shaped, 
pale  streak  extending  downward  and  backward  from  the  eye,  bounded 
on  each  side  by  a  sharp  light-red  line,  and  then  by  a  dusky  area;  lower 
jaw  mottled;  dorsals  olivaceous,  speckled,  a  blackish  spot  on  front f 
anal  olive,  tinged  with  red;  pectorals  dull  orange,  barred  at  base;  cau- 
dal reddish,  with  narrow  pale  streaks,  and  a  light  bar  at  base;  color 
sometimes  nearly  plain  purplish,  but  more  often  grayish  and  mottled. 
Head  with  a  fleshy  crest,  which  rests  on  a  ridge  of  bone;  its  height  in 
older  specimens  about  equal  to  eye;  mouth  rather  large,  the  maxillary 
reaching  beyond  the  orbit.  Pectorals  about  half  the  length  of  head; 
dorsal  and  anal  comparatively  high,  barely  connect-ed  with  the  base  of 
caudal;  nape  midway  between  origin  of  dorsal  and  pupil.  Head  6J; 
depth  6J.  D.  LVII;  A.  41.  Alaska  to  San  Francisco;  abundant 
northward. 

(Ophidium  atropurpureum  Eittlitz,  Denkwiird.  einer  Reise,  En8S.-Anier.  i,  225,  1658: 
Cenironotus  cristagalli  Gtinther^  iii,  289:  Anoplarchus  purpurescens  Gill,  Proo.  Acad.  Nat. 
8ci.  Phila.  1861,  261:  Anoplardius  cristagalli  GUnther,  iii,  564.) 

117T.  A.  alectroloplias  (PaUas)  J.  &,  G. 

Brownish-olive,  darker  above;  a  series  of  green  blotches  along  the 
dorsal;  dorsal  brownish -olive,  with  indistinct  oblique  bars;  anal  and 
caudal  with  wavy  lines;  head  with  a  longitudinal  fleshy  crest,  extend- 
ing from  above  eyes  to  nape.  Anal  fin  beginning  at  anterior  third  of 
body;  dorsal  and  anal  uniting  with  the  caudal;  pectorals  very  small; 
no  ventrals.  Lateral  line  obsolete.  D.  LXIII;  A.  44;  0. 13.  Island 
of  Talek,  Gulf  of  Penshin.  {Cuv.  &  Vol.)  Perhaps  identical  with  the 
preceding. 

{Blert,ni%s  alecirolophuB  Pallas,  Zoogr.  Ross.-Asiat.  iii,  174:  Qunnellw  alectrolophus 
C.  &,  v.  xi,  447:  Centranotus  alectrolophus  GUnther,  iii,  289.) 

414.— XIPHISTER  Jordan. 

{Xiphidion  Girard;  preoccupied  in  Orihoptera,) 
(Jordan,  Proo.  U.  8.  Nat.  Mns.  1879,  241:  type  Xiphidion  m%iO09um  Girard.)    ' 

Body  elongate,  eel-shaped,  covered  with  small  scales;  lateral  lines 
several,  viz :  one  along  the  median  line  of  the  side,  one  above  this,  and 
one  below  it;  one  on  each  side  of  the  abdomen,  the  two  meeting  in; 
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front,  and  one  from  the  occiput  toward  the  base  of  the  dorsal  fin. 
Each  of  these  has  on  each  side,  series  of  short  branches,  placed  at 
right  angles  to  the  main  line,  those  on  opposite  sides  alternating. 
Each  of  these  branches  has  about  two  open  mucous  pores.  Ilead 
short,  bluntish,  scaleless;  mouth  moderate,  oblique;  jaws  with  rather 
strong  teeth,  the  anterior  canine  like;  no  teeth  on  vomer  or  palatines. 
Branchiostegals  6;  glU-membranes  separate,  free  from  the  isthmus.  A 
single  long,  low,  uniform  dorsal  fin,  consisting  of  spines  only;  anal  fin 
similar  in  form,  with  2  small  spines ;  caudal  short,  joined  to  dorsal  and 
anal;  no  ventral  fins;  pectoral  fins  very  small.  Intestinal  canal  mod- 
erately elongate,  with  4-6  well-developed  pyloric  cceca.  Herbivorous, 
feeding  on  algse.  Active  fishes,  inhabiting  tide-pools  and  crevices 
among  rocks  in  tha  North  Pacific    {^l^ttrrrjp^  a  sword-belt.) 

1178.  X.  cliiriis  Jordan  &  Gilbert. 

Color  olive-brown,  yellowish  below;  sides  with  marblings  of  different 
shades  of  brown,  sometimes  with  short  blackish  vertical  bars;  some 
round  black  spots  along  the  back  and  sides;   a  black  spot  behind 

* 

opercles;  numerous  black  spots  on  sides  of  head,  forming  in  older  spec- 
imens light  and  dark  streaks,  which  radiate  from  eye  across  cheeks 
and  opercles,  the  pale  streaks  forming  reticulations;  dorsal  with  black 
spots,  and  a  series  of  bright  reddish-brown  cross-blotches ;  x>^<^torals 
and  caudal  plain.  Head  short;  nape  not  constricted;  mouth  small; 
maxillary  extending  to  middle  of  pupil;  teeth  strong,  the  anterior 
canine  like,  bluntish;  about  4  canines  in  lower  jaw,  5  or  6  in  the  upper, 
similar  to  the  teeth  behind  them,  but  somewhat  larger.  Abdominal 
lines  meeting  on  the  breast,  but  not  connected  with  the  lower  lateral 
line.  Dorsal  fin  beginning  close  behind  pectoral;  nape  midway  be- 
tween middle  of  eye  and  front  of  dorsal;  anal  beginning  about  a  head's 
length  nearer  snout  than  base  of  caudal;  pectoral  fin  comparatively 
large,  longer  than  the  eye,  its  length  about  equal  to  distance  between 
middle  and  lower  lateral  lines.  Head  7;  depth  9.  D.  LXX;  A.  n,50. 
Monterey  to  Alaska;  smaller  than  the  other  species,  and  living  in 
deeper  water. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880, 135.) 

1179.  X.  mucosiis  (Girard)  Jordan. 

Blackish  green,  pale  on  belly  and  sides  of  head,  marked  posteriorly 
with  olive-green  in  various  pattern;  a  transverse  light-greenish  bar  at 
base  of  caudal;  3  olive-brown  streaks,  radiating  backward  from  eye, 
paler  in  the  center  and  edged  above  and  below  with  blackish^  outside 
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of  which  is  sometimes  a  streak  of  pale  olive.  These  streaks  all  merge 
backward  into  the  color  of  the  head;  middle  streak  broadly  wedge- 
8hax)ed;  the  third  streak  terminatiDg  before  reaching  margin  of  x)re- 
opercle;  old  specimens  often  coarsely  blotched  with  yellow.  Lower 
jaw  with  a  series  of  short  stout  conical  teeth;  upper  jaw  with  a  narrow 
band  of  similar  teeth;  2  strong  canines  in  upper  jaw,  4  in  the  lower. 
Lower  lateral  line  sending  a  branch  to  the  abdominal  line;  nape  not 
constricted.  Dorsjil  beginning  anteriorly;  distance  from  its  origin  to 
occiput  less  than  that  from  occiput  to  tip  of  snout;  origin  of  anal  nearer 
snout  than  tip  of  caudal  by  about  half  length  of  head;  pectoral  fin  as 
long  as  eye.  Head  8;  depth  7^.  D.  LXXIII;  A.  48.  L.  18  inches. 
Monterey  to  Alaska;  very  abundant  among  rocks  and  algae. 

{Xi2)hidion  mucosum  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1B58,  119:  Xiphidion  mu- 
cosum  GUnther,  iii,  291;  Jordan  &  Gilbert.  Proc.  U.  S.  Nat.  Mus.  18«0, 137:  Xiphidium 
cruorcum  Cope,  Proc.  Amer.  Phil.  Soc.  PliiJa.  1873.) 

1180.  X.  rnpestris  Jor.  &  Gilb. 

Eeddish  brown,  uniform  or  variously  shaded  with  lighter;  a  light 
olivaceous  bar  at  base  of  caudal,  extending  on  dorsal  and  anal ;  behind 
this  a  blackish  area;  tip  of  caudal  usually  pale;  3  long,  well-defined 
stripes  radiating  backward  from  eye,  these  stripes  uniform  black,  ab- 
ruptly margined  with  very  light  olive;  the  central  stripe  proceedei 
straight  backward  from  the  eye,  half  the  breadth  of  the  cheeks,  at 
which  point  it  is  brofidest;  it  is  then  narrowed  and  bent  abruptly 
downward;  both  the  middle  and  lower  stripes  reach  the  margin  of 
preopercle.  Teeth  essentially  as  in  A^  mucosus.  The  lower  lateral  line 
sends  a  branch  to  the  abdominal  line.  A  constriction  at  the  nape. 
Distance  from  origin  of  dorsal  to  the  occiput  greater  than  the  distance 
from  the  occiput  to  the  snout.  Anal  fin  beginning  much  in  advance 
of  middle  of  body,  the  distance  from  the  first  ray  to  tip  of  caudal  ex- 
ceeding the  distance  to  snout  by  nearly  twice  length  of  head;  pectoral 
very  short,  its  length  less  than  diameter  of  eye.  Head  8;  depth  9. 
D.  LXVI;  A.  50.  L.  12  inches.  Smaller  than  the  preceding,  and 
equally  abundant;  among  rocks  ancl  algsB,  from  Alaska  to  Monterey. 

(Jordan  &  GUbert,  Proc.  U.  S.  Nat.  Mus.  18d0, 137.) 

415.>-€EBEDI€HTH¥$  Ayres. 

(Ay res,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  {S9, 1855:  type  Cebediohthya  eristagalli  Ayre8=:J/M>- 
d'whthys  tiolaceus  Grd.) 

Body  comparatively  short,  compressed,  covered  with  minute  scsiles; 
lateral  line  distinct,  running  very  high,  with  very  short  branches^ 
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each  ending  in  a  pore,  as  in  Xiphister,  but  tiie  branches  more  oblique 
and  less  regular.  Head  short  5  crown  with  a  conspicuous  fleshy  lon- 
gitudinal crest  in  the  adult;  jaws  subequal,  with  conical  teeth;  villi- 
form  teeth  on  vomer  and  palatines;  gill-membranes  united,  free  from 
the  isthmus.  Dorsal  fln  continuous,  long  aud  low,  the  anteiior  part 
composed  of  sharp  spines,  which  are  rather  lower  than  the  soft  rays; 
caudal  flu  rounded,  connected  with  dorsal  and  anal;  anal  fln  similar  to 
soft  dorsal,  with  1  or  2  small  spines;  pectorals  small;  ventrals  wanting. 
Intestinal  <^nal  elongate,  with  several  pyloric  coeca.  Pacific  Oceau. 
Herbivorous,  similar  in  habits  to  the  species  of  Xiphister.  (x>7/?«c,  the 
Sapajou,  a  kind  of  monkey;  ix^o^^  fish;  in  allusion  to  the  ** peculiar 
monkey-like"  physiognomy  as  seen  from  the  front.) 

1181*  €•  violacens  (Ayrcs)  Grd. 

Dull  olive  grayish,  mottled  with  lighter,  sometimes  reddish  tinged; 
vertical  fins  all  edged  with  reddish;  cheeks  with  3  darker  stripes, 
edged  with  paler,  one  downward  and  backward  from  the  eye,  close 
behind  angle  of  mouth;  another  above  it  to  root  of  pectoral;  another 
running  ujiward  and  backward  from  the  eye,  and  meeting  its  fellow 
over  the  crest.  Maxillary-  extending  to  or  beyond  orbit.  Dorsal  scaly 
at  base;  vent  nearer  suout  than  base  of  caudal;  pectoral  two-fifths 
length  of  head;  nape  midway  between  dorsal  and  eye.  Head  6.]; 
depth  G.  D.  XXIII,  41;  A.  I,  41.  L.  30  inches.  San  Francisco  to 
Point  Ooncepcion;  abundant. 

{Apodichthys  riolaceua  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1&V4, 150:  Cebedickikys  eris- 
tagalli  Ajtcs,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  58, 1855;  Girard,  U.  S.  Pac.  R.  E.  Surv.  Fiali. 
121 ;  GUnther,  iii,  2&). ) 

416.— EmnJBSOGRARHIIlJS  Gill. 
(Gill,  Proc.  Aca<l.  Nat.  Sci.  Phila.  1884,  210:  type  Clinus  prcecisus  Kroyer.) 

Body  comparatively  short,  the  back  somewhat  arched;  mouth  rather 
large,  the  jaws  with  villifonu  teeth;  teeth  on  vomer  and  palatines. 
Scales  small ;  lateral  line  present,  median,  with  one  or  more  accessory 
branches;  pectorals  and  ventrals  well  developed.  Dorsal  moderately 
high,  of  spines  only,  slightly  connected  with  the  rounded  caudal;  gill- 
opeuiugs  continued  ibrwards  below,  the  membranes  narrowly  joined  to 
the  isthmus;  pyloric  coeca  i)resent.  (euy  well;  /JLitroq,  middle;  Ypaixtxf^y 
line;  the  longest  lateral  line  being  the  middle  one.) 

a^  Lower  lateral  line  present. 
1182.  E.  prcecisns  (Kro^^^r)  Gill. 

An  ovate,  black,  white-edged  spot  between  the  sixth  and  tenth  dorsal 
spines.     Snout  subcorneal;  cleft  of  mouth  slightly  oblique;  vomerine 
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and  palatiue  teeth  present^  3  lateral  lines  on  each  side,  the  median 
continued  to  the  ba8e  of  the  caudal ;  ventral  fin  half  as  long  as  the  pec- 
toral,  which  is  much  shorter  than  head;  dorsal  fin  terminating  just  at 
root  of  caudal.  Head  4;  depth  nearly  6.  D.  XLIX;  A.  34;  V.  3. 
Greenland.    (Ounther.) 

{CUnus  prcecisus  Kroyer,  Natnrh.  Tidsskr.  i,  25,  1836:  Clinus  unimaculatus  Reinlu 
Yid.  Selsk.  vii,  114,  18:i7:  Slichaua  unimaculatM  GUnther,  iU,  283;  Gill,  1.  c.  210.) 

aa.  Lower  lateral  line  wanting. 

1183.  £•  sabbifurcatus  (Storer)  Gill. 

Brownish,  with  several  round  paler  blotches  above  at  the  base  of 
the  dorsal  fin;  spaces  between  these  blotches  darker,  appearing  like 
bars;  a  broad  black  bar  crossing  the  opercle  obliquely  from  below  the 
orbit,  and  two  parallel  dark  bars  running  backwards  from  orbit;  belly 
yellowish  white;  dorsal  fin  with  numerous  black  dots.  Mouth  rather 
large;  maxilbiry  re^iching  to  below  orbit;  back  somewhat  arched;  ven- 
tral outline  nearly  straight;  eyes  large;  lower  lateral  line  wanting; 
upper  branch  of  lateral  line  about  two-thirds  length  of  head.  Head  4J; 
depth  nearly  5.    D.  XLIV;  A.  30.    North  Atlantic,  south  to  Cape  Cod. 

{PhoUs  auhbifuroatas  Storer,  Rep.  Fish.  Maiis.  1839,  G3.) 

417.— STICH^US  Reinhardt. 

(Reinhardt,  Dansk.  Vidensk.  Natnr.  og  Math.  Afhandl.  1837, 109:  type  Blennius  punO" 
tatu8  Fabriciiis.) 

Body  comparatively  short  and  compress.ed,  covered  with  small  scales; 
teeth  on  jaws,  vomer,  and  palatines.  Lateral  line  present,  single,  me- 
dian; pectorals  and  ventrals  well  developed.  Dorsal  moderately  high, 
of  spines  only,  free  from  the  caudal ;  gill-openings  continued  forward 
below,  the  membranes  narrowly  united  to  the  isthmus;  pyloric  ccBca 
present.    {arXxdw^  to  set  in  rows.) 

1184.  8.  punetatns  (Fabric.)  Eroyer. 

Scarlet;  dorsal  with  a  series  of  round  black  spots,  white-edged  pos- 
teriorly; head  below  with  5  brownish  cross-bands;  a  brown  streak 
from  snout  through  eye.  Snout  subconical.  Dorsal  spines  of  mod- 
erate length.  Eye  half  interorbital  width.  Head  6^  in  total  length; 
depth  8.  D.  XL;  A.  1, 35.  (Oilnther,)  Polar  seas,  south  to  Cape  Cod 
and  Alaska. 

{Blenn%u8  punctatus  Fabric.  Faun.  Qron.  153,  1780:  Kroyer,  Katurh.  Tidsskr.  i,  377, 
1837;  Gtinther,  iii,  283.) 


776      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IV. 

418.-NOTOORAM1IIUS  Bean. 
(Bean,  Pioc.  U.  S.  Nat.  Mus.  iv,  147, 1881:  type  Stichcfus  rothrocJci  Bean.) 

This  genus  differs  from  Sticliceus  iu  the  presence  of  a  single  lateral 
line  along  the  base  of  the  dorsal  fin.  It  is  known,  however,  from  im- 
mature examples  only.  The  caudal  fin  is  emarginate;  a  character 
unusual  in  this  family.    (vcDroT,  back;  yp^i^'A^  line.) 

m 

1185.  N.  rotlirocki  Bean. 

Pale  brown,  with  3  series  of  paler  spots,  those  of  the  median  series 
usually  longer  and  narrower  than  the  others;  a  series  of  about  10  pale 
spots  on  median  line  of  back,  the  anterior  as  large  as  eye;  a  daik 
stripe  around  snout  to  end  of  opercle;  a  very  narrow  dark  stripe 
along  base  of  dorsal,  its  lower  margin  seeming  to  mark  the  course  of 
the  superior  lateral  line.  Body  covered  with  minute  scaler;  lateral 
line  undeveloped  (in  the  immature  specimens  known),  apparently  run- 
ning close  to  outline  of  back.  Teeth  in  the  jaws,  and  apparently  on 
vomer  and  palatines.  Gill-membrane  deeply  cleft,  free  from  the  isth- 
mus. Eye  4  in  head,  as  long  as  the  subconical  snout;  maxiUary 
reaching  front  of  pupil.  Dorsal  beginning  above  upper  axil  of  pec- 
toral; like  the  anal,  connected  by  a  low  membrane  with  the  caudal; 
caudal  emarginate  behind;  ventrals  short,  close  together,  3  in  head, 
and  not  half  as  long  as  pectorals;  longest  dorsal  spines  half  height  of 
body.  Head  4J;  depth  6.  B.  0.  D.  XLVIII;  A.  1, 34;  V.  1, 4;  P.  15; 
C.  21.    Northern  Alaska  and  Siberia. 

{Stichaus^  rothrocki  Bean,  Proc.  U.  S.  Nat.  Mus  iv,  146,  1881.) 

419.— LUMPEIVIJS  Reinhardt. 
(Leptoffunnellus  Ayres:  Leptoclinus  and  Anisarckua  GiU.) 
(Reinhardt,  Dansk.  Vidensk.  etc.  1837, 110:  type  ISlenniua  lumpenus  Fabr..) 

Body  greatly  elongate,  moderately  compressed,  covered  with  small 
scales;  lateral  line  indistinct  or  obsolete.  Head  long;  snout  short;  no 
cirri ;  eyes  large,  placed  high ;  month  modenxte,  with  a  single  row  of 
rather  small,  conical  teeth  on  each  jaw;  teeth  present  on  vomer  or  pal- 
atines; gill-openings  prolonged  forward  below,  very  narrowly  united 
anteriorly  to  the  isthmus,  not  forming  a  free  fold  across  it.  Dorsal 
composed  of  numerous,  sharj),  flexible,  rather  high,  spines;  caudal  fin 
long;  anal  many-rayed;  pectorals  large,  more  than  half  length  of  head; 
ventrals  well  developed,  jugular,  I,  3  or  I,  4;  intestinal  canal  long;  py- 
loric coeca  present;  no  air-bladder.  Chiefly  herbivorous.  Korthem 
seas.    [Lumj^en^  a  Danish  name  of  some  similar  fish.) 
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a.  Teeth  on  vomer  and  palatines ;  pectorals  with  the  upper  and  middle  rays  shortened, 
shorter  than  the  lower    (LeptocUntM*  Gill.) 

11§6.  Im*  maculatus  (Fries)  Nilss. 

Yellowish;  a  series  of  5  large  dark  spots  along  the  base  of  the  dorsal 
fin,  between  which  are  smaller  and  fainter  spots;  dorsal  and  caudal 
barred.  Caudal  fin  truncate,  free  from  dorsal  and  anal;  ventrals  half 
as  long  as  head;  pectorals  large,  about  as  long  as  head.  Anterior 
rays  of  dorsal  short  and  free.  Teeth  on  vomer  and  palatines;  lower 
jaw  included;  maxillary  reaching  middle  of  e^e.  Head  6.  D.  LX;  A. 
36.  {Collett.)  Greenland  to  Spitzbergen;  occasional  southward,  in 
deep  water. 

(^CUnua  maculatus  Fries  E^gl.  Yet.  Ak.  Handl.  1837, 49:  Clinua  aculeatus  Beinh.  Dansk. 
Vidensk.  Solsk.  Natur.  Af  handl.  yii,  114, 122, 194, 1838:  Stichceus  maculatua  and  acuUaiua 
Gttnther,  iii,  281;  Collett,  Norske  Nord-Uavs  Exp.  1880,  67.) 

aa.  Teeth  on  jaws  and  palatines,  none  on  vomer;  pectorals  with  the  middle  rays 
longest,  the  lower  ones  shortened. 
h.  Anterior  half  of  anal  fin  with  the  rays  shortened.    {Ani9arohu8\  Gill.) 

11  §7*  li*  medins  (Reinh.)  Kroyer. 

Yellowish,  nearly  plain.  Lower  jaw  scarcely  included,  the  maxillary 
reaching  front  of  eye;  teeth  on  palatines,  none  on  vomer;  ventrals  slen- 
der, one-third  length  of  head ;  lower  rays  of  pectoral  shorter  than  mid- 
dle ones,  the  fin  shorter  than  head.  Dorsal  and  anal  slightly  joined 
to  the  truncate  caudal;  anterior  half  of  anal  with  the  rays  shortened. 
Head  6;  depth  10.  D.  LXI;  A.  42;  V.  1, 3.  Greeuland  to  Norway  and 
Spitzbergen.    {CoUett) 

(Clinua  medius  Reinh.  Dansk.  Vidensk.  Af  handl.  1838, 114:  Lumpenus  medius  Kroyer, 
Naturh.  Tidsskr.  i,  377, 18.37:  Siicham  mediua  Gilnther,  ill,  281:  Anisarohua  medius  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1864,  209;  Collett,  1.  c.  62.) 

hb.  Anal  rays  snheqnal.    {Lumpenus,) 

11§8.  L..  aniruillaris  (Pallas)  GiU. 

Olive  green  above,  pale  below;  sides  marked  above  with  dark  olive 
brown;  a  series  of  more  or  less  distinct  oblong  blotches  of  olive  brown 
along  middle  of  sides;  dorsal  barred  or  spotted;  anal  pale;  opercle 
with  a  dark  blotch;  head  dusky  above.  Cheeks  scaly;  mouth  some- 
what oblique,  the  lower  jaw  included;  maxillary  reaching  front  of 
pupil ;  teeth  on  palatines,  none  on  the  vomer;  sides  of  each  jaw  with 
1  or  2  larger  teeth.  Gill-openings  prolonged  forward  a  distance  greater 
than  length  of  snout;  pyloric  ccBca  4,  unequal.    Fins  all  comparatively 

'Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 209:  type  Clinus  aculeatus  Reinh.  (Ae;rro^ 
slender;  xXivo^j  Clinus.) 

tGill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  209:  typo  Clinus  medius  Reinh.  {avido?, 
nneqnal;  CLpxo%^  anns.) 
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high ;  pectorals  two-thirds  length  of  head,  the  middle  rays  longest ; 
vejitrals  one-third  length  of  head.  Dorsal  and  anal  distinct  from  the 
pointed  caudal,  which  is  nearly  as  long  as  head.  Head  8;  depth  14. 
D.  LXXI;  A.  46;  V.  I,  4;  B.  7.  L.  18  inches.  San  t^ancisco  to 
•  Alaska ;  very  abundant  northward. 

(Blenniua  anguillaris  Pallas,  Zoogr.  Ross.-Asiat.  iii,  176,  1811:  Leptogunnelhis  gracilis 
Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  26:  Lumpenus  anguillaris  Girard,  U.  S.  Pac.  R.  R. 
Surv.  Fish.  123:  Siichceua  anguillaria  GilDther,  iii,  282.) 

11  §9.  li.  fabricii  (Cnv.  <&  Val.)  Kroyer. 

Light  brown,  clouded  with  darker.  Upper  jaw  scarcely  longer  than 
lower.  Vertical  fins  separate;  pectorals  large;  ventrals  very  slender. 
Depth  14.    D.  LXIII ;  A.  41;  V.  I,  3.    Greenland.    {Cuv.  &  Vol.) 

{Blennius  lumpenus  Fabricias,  Fauna  Gronl.  151 :  Gunvellus  fabricii  Cav.  &  Val.  xi, 
431:  StichcBua  lumpenus  GUnther,  iii,  280.) 

430.— l4EPTOBL.EN]yilJS  Gill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  21:  type  Blennius  s^rptmtinus  Storer.) 

Body  greatly  elongate,  covered  with  small  scales;  head  rather  slen- 
der; te^th  very  small,  in  a  single  series  in  each  jaw;  none  on  the 
vomer  or  palatines.  Ko  lateral  line;  no  cirri;  gill-openings  somewhat 
prolonged  forwards,  narrowly  united  to  the  isthmus.  Dorsal  fin  very 
long,  continuous,  of  spines  only;  ventrals  well  developed,  of  1  spine 
and  2  or  3  rays ;  pyloric  coBca  present.  This  genus  is  hardly  worthy 
of  separation  from  Lumpenus.    (>le-r<>c,  slender;  Blennius.) 

a.  Dorsal  spines  60-65.     (Centroblenniue  Gill.*) 

1190.  L..  nnbilns  (Rich.)  J.  <&  G. 

Pale  olive,  marblexl  with  darker.  Upper  jaw  slightly  longest ;  no 
teeth  on  vomer  or  palatines.  Vertical  fins  not  continuous;  ventrals 
slender,  one-third  length  of  head;  pectoral  fin  ovate,  the  middle  rays 
longest.    D.  LXIII;  A.  43;  V.I,  4.    Wellington  Sound.    {Richardson.) 

(Lumpenus  nubilua  Rich.  Last  Arctic  Voyage,  Fish.  13,  pi.  28:  Stickceua  nubilua  Giiu- 
ther,  iii,  564:  Centroblennius  nubilus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 209.) 

aa.  Dorsal  spines  70-80.    (LeptobUnnius  GUI,) 

1191*  li.  serpentinns  (Storer)  Gill. 

Olive  above,  with  lighter  cloudings;  pale  below;  dorsal  fin  brownish, 
with  broad,  oblique,  white  bands;  pectorals  pale.  Head  not  large,  its 
sides  sparsely  covered  with  small  scales;  eye  as  long  as  snout;  max- 
illary reaching  front  of  pupil;  gill-openings  extending  forward  below, 
for  a  distance  less  than  length  of  snout;  pectorals  long,  seven-eighths 

'  Gm,  Proo.  Acad.  Nat.  ScL  Phihi.  I860,  21 :  type  Lumptuua  nubiUu  3ich. 
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length  of  head;  ventrals  moderate,  2§  in  head.     Head  9;  depth  16, 
D.  LXXVj  A.  50;  V.  I,  3.    L.  12  inches.    Cape  Cod  to  Greenland. 

{IJknniug  serpentina  Storor,  Proc.  Boat.  Soc.  Nat.  Hist,  ili,  30, 1848;  Gill,  Proc.  Acad. 
Nat.  Sci.  Phila.  1864,  209.) 

1102.  L..  lampetraeforinis  (Walb.)  J.  &  G. 

Yellowish,  with  numerous  brown  spots  of  different  sizes;  caudal 
banded.  No  teeth  on  vomer  or  palatines;  maxillary  reaching  front  of 
eye.  Caudal  free,  acuminate;  first  three  or  four  rays  of  dorsal  short 
and  almost  free;  jyectOTol  convex,  shorter  than  head;  vent  well  for- 
ward. Head  9.  D.  LXXII;  A.  60;  V.  I,  3.  (Collett)  Greenland  to 
Norway  and  Spitzbergen. 

(Blennius  lampetra^ormis  Walbaam,  Art  eel  i,  Piso.  1792,  184:  Clinus  nebuJosus  Nilss. 
Skand.  Fann.  1855, 195:  Stichceua  islandicus  Gilnther,  111,  281:  Blennias  gracilis  Stuwitz. 
Nye  Magaz.  f.  Naturv.  i,  40ti,  1838:  Clinus  nebulosvs  Fries  Vet.  Akad.  Haodl.  1837, 
55:  Leptoblennius  ffradlis  Gill,  1.  c.  210:  Lumptnus  lampetrceformia  Collett,  Norske  Nord- 
havsExp.  1880,  71.) 

431.— DEL.OI4EPIS  Bean. 

(Bean,  Proc.  U.  8.  Nat.  Mns.  1882:  type  Delolepis  virgatus  Bean.) 

Body  anguilliform,  moderately  compressed  posteriorly,  covered  with 
small,  imbricated,  cycloid  scales;  vent  nearly  median;  a  small  anal 
papilla;  lateral  line  continuous,  straight,  nearly  median,  composed  of 
open  pores,  without  prominent  tubes.  Head  oblong,  subquadrangular, 
naked,  the  muciferous  channels  well  developed,  the  vertex  shallow- 
concave;  snout  short,  obtuse;  nostril  single,  tubular,  close  behind  pre- 
maxillary;  eyes  small,  high,  separated  by  an  interspace  of  moderate 
width,  surrounded  by  a  series  of  shallow  jiits;  mouth  wide,  oblique, 
terminal,  the  lower  jaw  projecting  beyond  the  upper;  lips  fleshy;  pre- 
maxillaries  slightly  protractile,  with  2  rows  of  small  conical  teeth;  a 
few  larger  teeth  at  the  symphysis;  vomer  and  palatines  with  a  few 
rather  large  teetli;  tongue  smooth,  adherent;  mandible  with  a  few 
shallow  pits,  the  series  continued  on  the  posterior  border  of  preop- 
ercle;  opercles  unarmed.  Gill-membranes  attached  to  a  narrow  isth- 
mus; gillrakers  very  short;  pseudobranchise  present.  Branchioste- 
gals  G.  Pectorals  short,  placed  low,  their  bases  vertical;  ventrals 
none;  dorsal  beginning  above  gill-opening,  composed  entirely  of 
spines;  anal  with  2  spines  and  many  split  rays;  dorsal  and  anal  con- 
tinuous with  the  caudal,  which  is  rather  long  and  pointed.  Intestine 
short,  with  a  few  pyloric  cceca.    {^^o^J  visible;  Xiruxj  scale.) 

1198.  D.  virgatus  Bean. 
Brownish  yellow;  a  brown  stripe  along  lateral  line;  another  along 
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back;  a  third  aloDg  base  of  anal.  Width  of  head  equal  to  greatest 
depth  of  body;  interorbital  area  equal  to  snout,  or  one-third  length  of 
mandible;  maxillary  reaching  a  little  behind  eye,  its  length  3  in  dis- 
tance from  snout  to  front  of  dorsal;  eye  2  in  snout,  11  in  head.  Be- 
ginning at  a  short  distance  behind  origin  of  dorsal,  small,  oblong, 
cycloid  scales,  closely  imbricated,  cover  a  strip  of  the  body  along  the 
lateral  line;  the  scaled  area  gradually  widens  backward  until,  hehiud 
the  vent,  only  a  very  narrow  strip  along  bases  of  dorsal  and  anal  is 
naked.  Dorsal  beginning  over  upper  angle  of  gill-opening;  first  spine 
half  a«  long  as  the  seventy-first  or  longest;  caudal  11  in  length;  j^ec- 
toral  3  in  head.  Head  6;  depth  10.  D.  LXXVI;  A.  II,  46;  P.  13; 
ccBca  6.    L.  30  inches.   Coasts  of  British  Columbia  and  Alaska.    {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1882  ) 

433.— €BYPTA€ANTHODES  Storer. 

Wry-moutlis. 

(Storer,  Rept.  Fish.  Mass.  1839,  28:  type  Cryptacanthodea  nuumlatua  Storer.) 

Body  very  long  and  slender,  compressed,  naked ;  lateral  line  obso- 
lete; head  oblong,  cuboid,  with  vertical  cheeks;  conspicuous  muciler- 
ous  channels  in  mandible  and  preopercle;  head  flattish  above,  with 
deep  rounded  jjits  between  and  behind  eyes;  mouth  large,  very  ob- 
lique; lower  jaw  very  heavy,  its  tip  projecting;  premaxillary  not  pro- 
tractile; jaws  with  rather  sharp,  conical  teeth;  larger  teeth  on  the 
vomer  and  palatines;  most  of  the  teeth  in  single  series.  Gill-mem- 
branes joined  to  the  isthmus;  the  gill-openings  prolonged  forwards 
below;  pyloric  coeca  5.  Dorsal  fin  long,  composed  entirely  of  spines, 
which  are  rather  strong,  but  enveloped  in  the  skin;  dorsal  and  anal 
joined  to  the  caudal ;  no  ventral  fins ;  pectorals  short.  Size  rather 
large;  one  species  known.    {xpunTo^,  hidden;  azay^oJi^c,  spined.) 

1194.  C.  maculatus  Storer.— JTry-moti/*;  Ghost-fish, 

Light  brownish,  with  several  series  of  smallish  dark  spots,  arranged 
in  more  or  less  regular  rows,  from  the  head  to  the  base  of  the  caudal; 
vertical  fins  closely  spotted  with  darker;  head  above  thickly  si>eckled; 
body  sometimes  ("tnornafw*")  entirely  immaculate.  Eyes  small,  placed 
high,  not  so  wide  as  the  interorbital  space,  which  has  2  ridges  and  3 
pits;  orbital  rim  raised;  2  deep  pits  behind  eye  at  the  temples;  a 
deeper  pit  on  the  top  of  head  between  them;  a  raised  ridge  con- 
tinued backward  on  each  side  of  head  behind  orbital  rim;  maxillary 
extending  to  beyond  eye;  pseudobranchisB  small;  pectorals  short,  3  iu 
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bead,  their  tips  reaching  beyoDcl  front  of  dorsal;  vent  a  little  in  front 
of  middle  of  body.  Head  CJ;  depth  13.  D.  LXXIII;  A.  60.  North 
Atlantic,  south  to  Cape  Cod;  not  very  common. 

(Storer,  Rept.  Fisb.  Mass.  1839,  28;  GUntber,  iii,  291 :  Cryptacantliodes  inornatua  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1863,  332,  albino  form. ) 

493.— AINABRHICHAS  Linneeos. 

Wol/'Jlshes, 

(Artedi;  Linnseas,  Syst.  Nat.:  type  Anarrhichas  lupus  L.) 

Body  moderately  elongate,  covered  with  rudimentary  scales;  head 
Bcaleless,  without  cirri,  compressed,  narrowed  above,  the  profile  strongly 
decurved;  mouth  wide,  oblique;  premaxillary  not  protractile;  jaws  with 
very  strong  conical  canines  anteriorly;  lateral  teeth  of  lower  jaw  either 
molar  or  with  pointed  tubercles;  upper  jaw  without  lateral  teeth; 
vomer  extremely  thick  and  solid,  with  2  series  of  coarse  molar  teeth; 
palatines  with  1  or  2  similar  series.  Gill-membranes  broadly  joined  to 
the  isthmus;  no  lateral  line.  Dorsal  fin  rather  high,  composed  entirely 
of  flexible  spines,  which  are  enveloped  in  the  skin;  anal  fin  lower; 
caudal  fin  developed,  free  from  dorsal  and  anal;  no  ventral  fins;  pec- 
toral fins  broad,  placed  low;  air-bladder  present;  no  pyloric  coeca. 
Northern  seas.  {Anarrhichas  (or  Scansor),  an  ancient  name  of  A.  lupus; 
from  ayapfir/dofiaij  to  climb  or  scramble  up;  the  allusion  not  evident.) 

1195.  A.  lupus  Unn,— Wolf-fish. 

Brownish;  sides  with  numerous  (9-12)  very  dark  transverse  bars, 
which  are  continued  on  the  dorsal  fin,  besides  numerous  dark  spots 
and  reticulations;  fins  dark;  caudal  tipped  with  reddish.  Maxillary 
reaching  beyond  orbit ;  band  of  vomerine  teeth  extending  much  far- 
ther back  than  the  short  palatine  band.  Pectorals  large,  rounded, 
two-thirds  length  of  head.  Dorsal  high,  beginning  over  the  gill-open- 
ing, its  longest  rays  about  half  length  of  head.  Head  6;  depth  5^. 
D.  LXII;  A.  42.  North  Atlantic;  rather  common  both  in  America 
and  Europe. 

(LinnsBUS,  Syst.  Nat.  i,  430,  176^>:  GUnther,  iii,  208;  Bean,  Proc.  U.  8.  Nat.  Mus.  ii, 
1879,217:  Anarrhich<is  vomerinus  Storer,  Hist.  Fisb.  Mass.  1867, 99,  the  American  form.) 

1196.  A.  minor  Olafsen. 

Sides  without  vertical  bars,  but  with  many  large,  round,  black  spots. 
Vomerine  te^th  extending  nearly  or  quite  as  far  back  as  the  palatines. 
(Bean.)    North  Atlantic. 

(Olafsen,  Reise  1  Island,  1772,  592:  Anarrkichas  paniherinus  Zooiew,  Nov.  Act.  Pe- 
trop.  1781,  271;  Bean,  Proc.  U.  8.  Nat.  Mob.  ii,  217, 1879.) 
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1197*  A«  lafifrons  Steenstmp  &  Hallgrimsson. 

Brown,  obscurely  spotted  with  darker;  the  sides  without  dark  bars. 
Head  broad,  the  i)rofile  not  strongly  decurved;  teeth  much  smaller; 
vomerine  teeth  not  extending  nearly  as  far  back  as  the  palatine  series. 
Pectorals  three-fifths  length  of  head ;  dorsal  fin  not  very  hi^h,  begin- 
ning above  the  gill-opening,  the  longest  spine  less  than  half  head; 
caudal  2 J  in  head.  Head  5;  depth  4.  D.  LXVU;  A.  45.  {Collett.) 
North  Atlantic. 

(iSteenstrup  &  Hallgrimsson,  Forh.  Skand.  Natiirf.  3  die  Mote,  1842,647;  Beau,  Proc. 
U.  S.  Nat.  Mus.  ii,  218, 1879;  Collett,  Meddelsk.  Norges  Fiske,  1879,  46.) 

119§«  A*  leptarus  Bean. 

Dark  brown,  without  bands  or  spots;  belly  pale,  clouded  with  very 
dark  brown.  Head  moderate;  maxillary  half  as  long  as  head;  4  large 
canines  in  the  upper  jaw  and  5  in  the  lower,  all  of  them  strongly  re- 
curved; behind  the  canines  in  each  jaw  are  a  few  sharp,  conical  teeth, 
also  recurv^ed;  palatine  teeth  in  2  series,  4  in  the  outer  and  5  in  the 
inner  series,  those  in  the  outer  series  the  longer;  vomerine  teeth  in  2 
series,  the  vomerine  patch  beginning  in  advance  of  the  palatine,  and 
extending  farther  back  than  the  latter;  head  and  fins  scaleless;  median 
line  of  body,  and  all  of  tail  with  small,  widely-separated  scales.  Head 
4.J;  depth  5.     D.  LXXXI;  A.  52.     {Bean.)    Alaska. 

(Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  212,1879:  VAnarrhichas  orienialia  Pallas,  Zoogr. 
Bo8s.-Asiat.  iii,  77,  1811.) 

424.~A]VARRHICHTHTS  Ayres. 
(Ayres,  Proc.  Acad.  Nat.  Sci.  i,  32,  1^'55:  type  Anarrhichihys  oceUaiu9  Ayres.) 

Body  elongate,  tapering  backward  into  a  very  long  and  compressed 
tail,  around  which  the  dorsal  and  anal  are  confluent  with  the  caudal. 
Scales  rudimentary;  no  lateral  line.  Dorsal  high,  composed  entirely 
of  flexible  spines;  pectoral  fins  broad,  placed  low;  no  ventral  fins. 
Head  very  large,  compressed,  the  snout  rather  short;  mouth  large; 
jaws  with  very  strong,  conical  canines  anteriorly;  vomer  and  palatines 
each  with  about  2  rows  of  coarse  molars,  the  palatine  band  shutting 
against  similar  teeth  on  the  sides  of  the  lower  jaw.  Gill-membranes 
broadly  united  to  the  isthmus.  No  i)yloric  coeca.  Large  fishes  of  the 
North  Pacific,     {avapfit^a^j  Anarrhichas ;  ix^o<;y  fish.) 

1 199.  A.  ocellatus  Ayres. 

Dark  grayish  or  greenish,  the  body  and  dorsal  fin  everywhere  cov- 
ered with  round,  ocellated  black  spots  of  various  sizes,  the  light  mark- 
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ings  forming  reticulations  around  the  spots;  head  paler,  with  the  retic- 
ulations in  much  finer  pattern  5  anal  pale-edged.  Pectorals  broad,  more 
than  half  length  of  head.  Longest  spines  of  dorsal  half  length  of  head. 
Head  11;  depth  15.  D.  COL;  A.  233;  P.  19.  L.  5-8  feet.  Pacific 
coast,  from  Monterey  north  to  Puget  Sound.  Feeds  largely  on  Ech- 
inoids. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  31,  1855:  Anarrhichthya  felis  Girard,  U.  S.  Pao. 
R.  R.  Surv.  Fish.  1858,  125:  Anarrhichthya  felis  GUnther,  iii,  211.) 


Family  CXV.— LYCODID^.* 

{The  Uelpouts.) 

Body  elongate,  more  or  less  eel-shaped,  naked  or  covered  with  very 
small,  imbedded,  cycloid  scales;  head  large;  mouth  large,  with  conical 
teeth  in  jaws,  and  sometimes  on  vomer  and  palatines;  bones  of  head 
unarmed.  Gill-membranes  broadly  united  to  the  isthmus;  pseudo- 
branchis3  present ;  gills  4,  a  slit  behind  the  fourth.  Dorsal  and  anal 
fins  very  long,  of  soft  rays  ohly,  or  the  former  with  a  few  posterior 
spines;  vertical  fins  confluent  around  the  tail;  pectorals  small;  ven- 
trals  jugular,  very  small  or  wanting.  Lateral  line  obsolete  or  nearly  so. 
Gill-rakers  small;  pyloric  coeca  rudimentary;  vent  not  near  the  head. 
Genera  about  6 ;  species  30.  Bottom  fishes,  chiefly  of  the  Arctic  and 
Antarctic  seas;  some  of  them,  and  perhaps  all,  are  viviparous. 

(LycodidcB  GUnther,  iv,  319-326:  gonns  Zoarces  GUuther,  iii,  295:  ZoarchidcB  Swain- 
Bon.) 

a.  Dorsal  fin  low  behind,  some  of  its  posterior  rays  short  and  spine-like;  yentrals 
small.     (ZoarciiKB,) 

6.  Scales  present ;  tcoth  strong,  conic,  in  jaws  only Zoarces,  425. 

aa.  Dorsal  fin  continuous.     {Lyvodince.) 
c.  Ventral  fins  present. 

d.  Vomer  and  palatines  toothless;  scales  present Lycodopsis,  426. 

dd.  Vomer  and  palatines  with  teeth. 

e.  Scales  present Lycodes,  427. 

ee.  Scales  obsolete Lycodalepis,  428. 

cc.  Ventral  fins  wanting. 

/.  Jaws  equal;  body  scaleless Gymnklis,  429. 

ff.  Jaws  unequal,  the  lower  projecting Uroxectes,  430. 


*The  six  families  following  (Lycodid(F,  CangrogadidcBy  Fierasferiday  Ophidiida,  Gadida, 
MacruridoEi)  constitute  the  group  or  suborder  of  Anacanihini  or  JugulareSf  distinguished 
from  the  other  Jcanthopteri  by  the  long  dorsal  and  anal  fins,  which  are  composed  of 
soft  rays  only.  The  ventral  fins,  if  present,  are  jngnlar.  The  present  family  is  called 
Zoarcidce  in  the  key,  on  page  79. 
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495.— ZOARCES  Cnvier. 
Eelpouts. 

(Cavier,  R^gne  Anim.  ed.  2,  ii,  240,  1829:  typo  Blennius  vivipams  L.) 

Body  eloDgate,  compressed,  tapering  posteriorly;  head  oblong^  heavy, 
narrowed  above,  the  profile  decurved;  mouth  large;  teeth  strong,  conic, 
blantish,  in  2  series  in  the  front  of  each  jaw,  and  1  series  on  the  sides; 
teeth  in  outer  series  larger;  no  teeth  on  vomer  or  palatines.  Dorsal  fin 
very  long,  low,  some  of  it«  posterior  rays  much  lower  than  the  others, 
developed  as  sharp  spines;  pectoral  fins  broad;  ventrals  jugular,  of  3 
or  4  soft  rays.  Scales  small,  not  imbricated,  imbedded  in  the  skin. 
Size  large.    (Ccwa/ozTj^,  viviparous.) 

a.  Numbers  of  fin  rays  and  yertebrss  increased.    (Macrozoarces  Gill.) 

1900.  Z.  angrulllarls  (Peck)  Storer. — Eelpout;  Mutton-fish;  Mother  of  Eels, 

Beddish  brown,  mottled  with  olive,  the  scales  paler  than  the  skin 
about  them;  dorsal  fin  marked  with  darker;  a  dark  streak  from  eye 
across  cheeks  and  opercles;  lower  jaw  included;  maxillary  reaching  be- 
yond orbit ;  pectoral  long,  about  two-thirds  length  of  head ;  ventrals 
one-fifth  head ;  highest  ray  of  dorsal  about  equal  to  snout ;  the  i)oste- 
rior  spines  about  one-third  length  of  eye;  first  ray  of  dorsal  above  pre- 
opercle.  Head  6;  depth  7.  D.  95,  XVIII,  17;  A.  105.  L.  20  inches. 
Delaware  to  Labrador;  rather  common  northward.  Two  forms,  per- 
haps distinct  species  {anguillariSj  ciliattia)  occur,  distinguished  by  the 
size  of  the  jaws. 

(Blennius  anguillaris  Peck,  Mem.  Amer.  Acad.  Scl.  ii,  46;  Storer,  Fisfa.  Mass.  263; 
GUnther,  iii,  296:  Enchelyopus  anguillaris  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1863,  258: 
Zoarces  lahrosus  and  Z,  fimbriatus  Cuv.  &,  Val.  xi,  466,  468:  Blennius  eiliatus  liitoh. 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  375,  1815,  the  large-mouthed  form.) 

426.— liTCODOPSIS  Collett. 

(Leurynnis  Lockington.) 
(Collett,  Proc.  Zool.  Soc.  London,  1879,  381:  type  Lycodes pacificus  Collett.) 

Body  elongate,  eel-shaped,  covered  with  small,  smooth,  imbedded 
scales.  Head  large;  snout  broad  and  long;  interorbital  space  very 
narrow;  mouth  large,  horizontal;  teeth  conical,  those  of  the  upper  jaw 
in  a  single  row;  those  of  the  lower  in  a  band  in  front,  the  inner  series 
enlarged,  larger  than  the  upper  teeth;  no  teeth  on  vomer  or  pala- 
tines. Ventral  fins  very  small;  vertical  lins  continuous^  without  spines. 
{Xtjx(65r^<:y  Lycodes;  d^e?,  appearance. 
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1201.  L.  paclflcus  Collctt. 

Ligbt-reddlsh  olive,  becoming  lighter  below;  vertical  fins  margined 
with  black;  the  scales  paler  than  skin,  forming  light  spots;  pectorals 
dusky.  Head  comparatively  short ;  orbital  region  not  constricted,  nor 
cheeks  tumid;  mouth  comparatively  small,  the  maxillary  reaching  cen- 
ter of  pux)il;  head,  nape,  and  axil  of  pector<al  naked.  Dorsal  and  anal 
fins  enveloped  in  thick  skin,  which  is  covered  with  imbedded  scales  like 
those  on  the  body;  pectoral  half  the  length  of  head;  ventrals  half 
length  of  orbit;  mandible  half  length  of  head;  distance  from  snout  to 
base  of  dorsal,  4J  in  length.  Head  5J;  depth  8J.  D.  100;  A.  85.  L. 
12  inches.  San  Francisco  to  Puget  Sound;  rather  common  in  deep 
water;  the  original  type  said  to  be  from  Japan. 

(Lycodes  padfwua  Collett,  Proc.  Zool.  Soc.  London,  1879,  381.) 

I!it03.  Li.  paucldens  (Lockington)  Gill. 

Very  similar  to  L,  pacificuSj  but  larger,  with  larger  head  and  mouth; 
snout  very  broad ;  orbital  region  constricted;  cheeks  tumid;  maxillary 
extending  about  to  posterior  edge  of  orbit.  Pectoral  two-fifths  length 
of  head;  ventrals  half  orbit;  mandible  three-fifths  length  of  head;  dis- 
tance from  snout  to  base  of  dorsal,  33  in  length.  Head  4A  ;  depth  10. 
Off  San  Francisco  in  deep  water;  possibly  a  variety  or  state  of  the  pre- 
ceding, corresponding  to  the  ** variety^  ciliatus  of  Zoarces  anguillarw. 

(Leurynnis  paimidens  Lockington,  Proc.  U.  S.  Nat.  Mas.  1879,  326 ;  Gill,  Proc.  U.  S. 
Nat.  Mas.  1880,  248.) 

437.— LYCODES  Reintardt. 

(Reinbardt,  Kongl.  Danske  Vidensk.  Selsk.  Natiirv.  vii,  153,  1838:  type  Lycodea  vakli 
Roiuh.) 

Body  elongate,  more  or  less  eel-shaped,  tapering  behind.  Head  ob- 
long ;  mouth  nearly  horizontal ;  lower  jaw  incladed ;  conical  teeth  on 
jaws,  vomer,  and  palatines,  those  on  jaws  and  palatines  mostly  in  a  sin- 
gle series.  Dorsal  fin  beginning  behind  ba^es  of  pectorals,  without 
spines;  pectorals  moderate,  inserted  rather  high;  ventral  fins  small, 
of  3  or  4  rays.  Scales  small  and  imbedded,  present  on  part  or  all  of 
the  body,  the  scaly  area  more  extensive  in  the  adult  than  in  the  young. 
!No  air-bladder  nor  pjioric  coeca.  Species  numerous,  chiefly  of  the 
Northern  seas.     {Xux(u5r^^y  wolfish.) 

a.  Body  elongate,  its  depth  12-24  times  in  length. 
1903.  Ij«  paxillns  Goodo  and  Bean. 

Color  probably  light  brown.    Body  very  elongate;  head  broad,  flat 
Bull.  Nat.  Mus.  No.  16 50 
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above,  the  profile  abruptly  decurved ;  upper  jaw  extending  far  beyond 
the  lower;  cheeks  very  full  and  protuberant;  teeth  of  both  jaws  in  a 
single  series  except  at  the  symphysis ;  a  few  teeth  clustered  at  the  head 
of  the  vomer  5  palatines  with  a  single  series ;  teeth  very  stout,  recurved 
and  sharply  j^ointed  ;  scales  covering  the  entire  body  and  extending  on 
the  bases  of  the  vertical  fins ;  head  and  pectoral  fins  scaleless ;  dorsal  fin 
inserted  at  less  than  one-fourth  the  entire  length  from  the  snout.  Head 
7 ;  depth  17.    D.  116 ;  A.  100.    {Ooode  <&  Bean.)    Le  Have  Banks. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  44.) 

19041.  If  verHlll  Goode  &  Beao. 

Light  grayish  brown  above;  below,  pearly  white;  sides  with irregulai* 
brown  patches  bisected  by  the  lateral  line ;  abdominal  region  livid  blue; 
a  spot  of  brown  on  the  tip  of  tail.  Body  very  elongate.  Head  much 
depressed ;  maxillary  nearly  reaching  posterior  margin  of  orbit ;  upper 
jaw  much  the  longer;  profile  very  convex,  snout  obtusely  rounded 
above.  Head  5§;  depth  about  13.  D.  92;  A.  88.  (Ooode  &  Bean.) 
Coast  of  Massachusetts  and  northward,  in  deep  water. 

»( Goode  and  Bean,  Amer.  Journ.  Sci.  Arts,  xiv,  1878,  474.) 

«a.  Bo<ly  moderately  elongate,  its  depth  6-10  times  in  the  length. 

1205.  L.  valili  Keinhanlc. 

Brownish  yellow,  with  6  blackish  cross-bands  extending  on  the  dor- 
sal tin  and  confluent  on  the  belly ;  the  first  cross-band  on  and  below  the 
anterior  dorsal  rays,  the  second  above  the  vent;  adults  nearly  uniform 
blackish.  Head  nearly  twice  as  long  as  high;  snout  long,  the  maxil- 
lary reaching  to  opposit^e  middle  of  eye;  distiince  of  vent  from  ventrals 
nearly  equal  to  length  of  head;  ventral  fins  less  than  one-fourth  as  long 
as  pectorals;  vertical  fins  scaly;  body  wholly  scaly.  Head  4^;  depth 
8.    D.  116;  A.  93;  V.  4 ;  vert.  25  +  87.    North  Atlantic.     (Qunther.) 

(Reinhardt,  Dansk.  Vidensk.  Selsk.  Afhaudl.  vil,  153,  1838;  GUnther,  iv,  319 ;  Qill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1803,  260.) 

1306.  L.  esmarki  Ccllett. 

Brownish  black,  with  a  whitisb -yellow  i)atch  on  the  nape,  and  5-8 
transverse  bands  of  the  same  color  across  the  dorsal  and  posteriorly 
across  the  anal,  these  bands  becoming  broken  into  annular  spots,  with 
age.  Body  behind  front  of  dorsal  scaled;  vertical  fins  scaly;  nai)e 
«caly;  snout  obtuse;  maxillary  not  more  than  half  head;  lateral  line 
indistinct,  divided;  pectorals  8  in  length.     Head  4J;  depth  8.    D.  110; 
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A.  95;  P.  22;  V.  4.    Nova  Scotia  to  Fininark  and  Spitzbergen.    {Col- 
leU.) 

(Collett,  Norges  Fiske  1874,  95;  Collett,  Norake  Nord-Havs  Exp.  1880,  84:  Lyoade^ 
rahli  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  209,  not  of  Reiuh.) 

1307.  Ltm  retlcnlatus  Reinh. 

Brownish,  with  reticulated  black  lines  on  the  head  and  body;  those 
on  the  body  disposed  in  5  groups  or  cross-bands,  the  three  anterior 
of  which  emit  1  or  2  vertical  streaks  on  the  dorsal  fin;  dorsal  dark- 
edged.  Body  entirely  scaly;  vertical  fins  naked.  Head  twice  as  long 
as  high;  snout  long;  maxillary  extending  to  behind  middle  of  eye; 
distance  from  vent  to  ventrals  more  than  length  of  head.  Head  4 ; 
depth  about  8.  D.  94;  A.  75;  V.  4;  coeca  2.  L.  14  inches.  Green- 
and,  south  to  the  Grand  Banks. 

(Reinhardt,  1.  c.  167;  Gunther,  iv,  3*20;  Gill,  1.  c.  260;  Collett,  1.  c.  84:  Lycodes  rossi 
Malmgr.  1864:  Lycodes  gracilis  Sara,  Christ.  Vid.  Selsk.  Fork.  1866:  Ly codes  perspicillum 
Kroyer,  Dan8k.  Vidensk.  Selsk.  Afhandl.  1845,  233:  Lycodes  perspioillum  Giinther,  iv, 
a^:  Lycodes  perapicillum  Gill,  Proc.  Arad.  ^at,  Sci.  Phila.  1863,  260.) 

130§.X.  semlnndns  Reinh. 

Color  uniform  pale  grayish  brown,  without  spots  or  bands.  Body 
naked  in  front  of  vent,  scaly  behind;  fins  naked.  Head  large.  Dis- 
tance of  ventrals  from  vent  somewhat  more  than  length  of  head. 
Head  3^;  depth  7.  D.  91;  A.  74;  P.  21;  coBca  2.  Greenland  to  Spitz- 
bergen.   {Collett.) 

(Reinhardt,  Kong.  Dansk.  Selsk.  etc.  1838,  223;  Glinther,  iv,  320;  Gill,  1.  c.  260; 
Collett,  1.  c.  113.) 

1209.  L.  nebnlosus  Kroyer. 

Brown,  with  small,  fiiint,  yellow,  transverse  bands  across  the  back 
Body  naked  anteriorly;  the  posterior  part  of  dorsal  fin  scaly;  the  annl 
naked  or  nearly  so.  D.  87;  A.  68;  P.  19;  V.  3.  Greenland.  {Kroyer,) 
An  imperfectly-described  species,  unknown  to  recent  writers. 

(Kroyer,  1.  c.  1844, 140;  Gill,'  I.  c.  260.) 

llttlO.  El.  cocclnens  Bean. 

Brown,  red  below;  pectorals  reddish  brown  above,  carmine  below; 
9  bluish- white  bands  on  the  dorsal;  a  few  whitish  blotches  on  sides 
and  on  head;  anal  brownish  red;  head  white  below;  a  whitish  blotch 
as  large  as  eye  at  upper  angle  of  gill-opening.  Posterior  two-thirds  of 
tail  covered  with  separated  scales;  rest  of  body,  head,  and  fins,  scale- 
less;  lateral  line  visible  only  on  scaly  part  of  body,  consisting  of  a  feu- 
faint,  short,  linear  scrjitchcs.  Pectoral  twice  as  long  as  premaxillarv*, 
fulling  short  of  the  vent  by  its  own  length;  dorsal  beginning  over 
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auterior  half  of  pectoral;  aual  under  twenty-first  dorsal  ray;  tail  stout. 
Head  4;  depth  7^;  B.  C.  D.  87  (with  half  of  caudal);  A.  87  (with  half 
of  caudal);  P.  18;  V.  3.  L.  20  inches.  Big  Diomede  Island,  Bering's 
Strait.    {Bean.) 

(Beau,  Proc.  U.  S.  Nat.  Mus.  iv,  144,  laSl.; 

42§.— L.TCODAL.EP1S  Blccker. 
(Blocker,  Vcrl.  Akad.  Amst.  ed.  2,  viii,  369:  type  Lycodes  mucosus  Rich.) 

This  genus  differs  from  Lycodes  in  the  total  absence  of  scales. 
{Xox^dr^:;^  Lijcodes ;  akzr.i^^  without  scales.) 

131 1.  El.  mucosus  (Rich.)  Bleeker. 

Blackish,  with  irregular  white  markings  in  the  form  of  5  narrow  bars 
across  the  back;  lower  parts  of  head  and  trunk  whitish.  Body  robust; 
head  very  large;  snout  long,  its  length  3  in  head;  mouth  large,  the 
maxillary  extending  to  beyond  eye;  distance  from  vent  to  ventrals 
more  than  length  of  head;  eye  very  small,  11  in  head.  Ventrals  very 
small;  pectorals  large  and  broad.  Head  34;  depth  8.  D.  liO;  A.  70; 
V.  3;  vert.  2(S  ^Q^)  coeca  2.    L.  18  inches.    Arctic  seas. 

(Lycodea  mucosus  Rich.  Last  Arctic  Voyage,  36*2:  Lycodes  mucosus  Gttnther,  iv,  320: 
Lycodes  mucosus  Bean,  Bull.  U.  S.  Nat.  Mus.  xv,*ll'2,  1871).) 

1313.  Li.  turneri  (Beau)  J.  &  0. 

Light  brown,  grayish  below;  a  cream-colored  band  on  anal;  a  cres- 
centic  band  of  cream-color  crosses  the  nape,  and  continues  behind  the 
pectorals;  10  bands  of  cream-color,  bordered  with  brown,  from  the  tips 
of  the  dorsal  rays  to  the  lower  half  of  body,  becoming  wider,  and 
broken  below  the  middle;  caudal  tipped  with  pale.  Head  depressed; 
maxillary  reaching  to  opposite  posterior  margin  of  eye;  distance  from 
ventrals  to  vent  less  than  length  of  head.  Head  4^;  depth  8.  D.  85; 
A.  07;  P.  18;  V.  3.    Saint  Michael's,  Alaska.     {Bean.) 

{Lycodes  turneri  Beau,  Proc.  U.  S.  Nat.  Mus.  1878,  463.) 
1313.  L.  polarls  (Sabine)  J.  &  G. 

.  "Without  any  scales;  length  of  the  pectoral  exceeding  twice  its 
breadth,  having  15  rays.  Yellowish,  lighter  on  the  belly,  with  11  large 
saddle  like  markings  across  the  back,  the  middle  of  these  markings 
being  much  lighter  than  their  edges;  the  whole  back  and  the  sides 
marbled.''  {Guniher.)  Coast  of  North  Georgia.  An  imperfectly  de- 
scribed species,  unknown  to  late  writers. 

{Blennius  polaris  Sahiue,  Parry's  Jcmni.  Voy.  1819-^20,  Suppl.  212:  Lycodes  polarU 
GUnther,  jv,  321.) 
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439.— OTMIVELIS  Reiuhardt. 

(Reiuhardt,  Dansk.  Vidensk.  Selsk.  Afhandl.  vii,  131,  1838:  type  Ophidium  viride  Fa- 
bricius.) 

Body  elongate,  naked  (see  G.  8ti{/nia).  Vertical  fins  without  spines; 
ventral  fins  none.  Small  conical  teeth  on  the  jaws,  vomer  and  pala- 
tines. Gill-openings  very  narrow.  No  air-bladder;  pyloric  coeca  none; 
no  anal  papilla.    Size  small.    Arctic  seas,    {/ufivoq^  naked;  ev/eXu^y  eel.) 

1214.  O.  viridis  (Fabr.)  Reinh. 

Brownish,  sometimes  aniform,  but  generally  with  dark  roundish 
transverse  markings;  1  to  4  round  black  spots  on  anterior*  part  of 
dorsal  fin;  anal  sometimes  black-edged;  lower  part  of  head  with 
sharply-defined  whitish  markings.  Snout  subconical,  longer  than  the 
eye;  jaws  equal;  mouth  oblique;  maxillary  reaching  beyond  eye;  teeth 
rather  small,  conical,  in  a  single  series  on  each  side,  forming  a.  patch 
anteriorly;  distance  from  snout  to  vent  2^  times  length  of  head.  Pec- 
toral rounded,  inserted  low,  its  length  less  than  half  that  of  head. 
Dorsal  commencing  over  posterior  third  of  pectorals.  Head  about  6^ ; 
depth  about  13.  Eye  7  in  head.  D.  100;  A.  80.  Arctic  seas,  Alaska 
to  Nova  Scotia;  abundant. 

(Ophidium  Hride  Fabr.  Faun.  Grcenl.  141,  1780;  Gttnther,  iv,  323;  CoUett,  1.  c.  123; 
Gymnelis  pictus  GUnther,  iv,  324, 1862.) 

1315.  O.  T  sfigrma  (Bennett.)  Gtlir. 

Scales  present,  very  small ;  no  trace  of  ventrals.  Dilute  brown,  with 
irregular  transverse  series  of  brown  spots,  besides  obscure  cross-bands 
("void  swathes");  a  large,  round,  purplish  spot  near  the  origin  of  the 
dorsal.  Vertical  fins  united  into  a  transparent  ridge;  pectoral  rather 
Large.  Snout  obtuse;  chin  with  a  large  gibbosity;  teeth  small.  Depth 
about  8.  L.  5  inches.  Kotzebue  Sound.  {Lay.)  Probably  the  type  of 
a  distinct  genus. 

(Ophidium  stigma  Lay  &  Bennett,  Zool.  Beechey's  Voy.  67;  GUnther,  iv,  325.) 

430.— UROIVECTES  Gttnther. 
(GUntber,  Cat.  Fish.  Brit.  Mas.  iv,  325, 1832:  type  Ophidium parrii  Ross.) 

Body  ensiform,  compressed;  tail  long  and  tapering;  ventrals  none; 
vent  not  far  distant  from  the  he^id;  numerous  minute  teeth  in  jaws  and 
on  palate;  lower  jaw  the  longer;  no  barbel;  scales  and  gill-ox)enings 
unknown.    (oy/>«,  tail;  vijznj^,  swimmer.) 

1210.  U.  parrii  (Ross)  Gtbr. 

Color  uniforPK  Head  very  obtuse,  its  length,  depth,  and  breadth 
equal;  head  broader  than  the  body,  flattened  and  grooved  between  the 
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eyes,  which  are  lateral  and  rather  large;  greatest  depth  of  body  some- 
what more  than  length  of  head;  neck  much  arched.  Dorsal  inserted 
just  behind  head ;  pectoral  extending  beyond  vent.  Head  4.  D.  50 ;  A. 
45;  P.  37.    Baffin's  Bay.     {Oiinther.) 

(Ophidium  parrii  Roas,  Parry's  Third  Voyage,  App.  109;  Oiinther,  iv,  326.) 

Family  CXVI.— CONGROGADID^. 

Body  elongate,  comi)ressed,  eel-shaped,  naked  or  covered  with  small 
scales.  Mouth  moderate,  horizontal,  the  lower  jaw  the  longer;  teeth  in 
a  single  series  in  the  jaws  and  sometimes  on  vomer  and  palatines  also; 
no  barbels.  Branchiostegals  4  to  7 ;  gills  4,  a  slit  behind  the  fourth ; 
pseudobranchiae  present.  Gill-membranes  more  or  less  connected,  free 
from  the  isthmus.  .  Dorsal  fin  long  and  low,  of  slender  rays  imbedded 
in  the  skin;  anal  similar  to  dorsal,  both  connected  to  the  caudal  fin; 
tail  diphy cereal.  Pectoral  fins  small;  ventral  fins  wanting.  Vent  re- 
mote from  the  head,  without  papilla.  Air-bladder  none;  pyloric  cceca 
none.    Small  fishes,  chiefly  of  the  East  Indies.    Genera  3;  species  4. 

{OphidudcBf  group  Congrogadina  Giinther,  iv,  388,  389.) 
a.  Canines  present;  dorsal  beginning  near  the  middle  of  the  body.  ..Scytaxina,  431. 

431.— SCTTAL.IIVA  Jordan  <&  Gilbert. 
(Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  266:  type  Seytalina  cerdale  J.  &  G.) 

Body  very  long  and  slender,  covered  with  small  scales.  Head  de- 
pressed, shaped  like  the  head  of  a  snake,  with  tumid  cheeks  and  a  dis- 
tinct neck.  Eyes  small,  superior.  Mouth  rather  large,  the  lower  jaw 
slightly  projecting.  Teeth  conic,  in  single  series  on  jaws,  vomer,  and 
palatines.  Each  jaw  with  two  canines  in  front.  No  lateral  line;  pseu- 
dobranchiae  small.  Gill-rakers  almost  obsolete.  Dorsal  fin  very  low, 
its  first  ray  near  the  middle  of  the  body.  Anal  fin  similar  to  dorsal, 
nearly  as  long.  Tail  diphycercal,  the  caudal  well  developed.  (Diminu- 
tive of  Scytale,  from  rrxuraXr^j  a  viper.) 

1317.  S.  cerdale  J.  &  G. 

Flesh-colored,  with  much  mottling  of  purplish  in  fine  pattern;  belly 
nearly  plain;  caudal  reddish-edged.  Head  broader  than  body;  snout 
depressed,  rouuded  at  tip;  cheeks  very  long;  opercle  short;  interor- 
bital  space  rather  broad,  concave  posteriorly;  eyes  small,  anterior  and 
superior;  upper  lip  separated  by  a  crease  from  the  skin  of  the  fore- 
head; lower  jaw  projecting;  edge  of  lower  lip  with  pon:*s,  and  small 
dermal  flaps  and  fringes;  maxillary  extending  a  little  beyond  eye; 
nostrils  with  small  flaps.     Lower  jaw  with  a  series  of  close'Seti  even, 
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conical  teeth,  besides  two  divergent  canines  in  front;  upper  jaw  with 
similar  teeth  in  several  series  in  front,  the  canines  smaller  and  closer 
together.  Pectorals  little  longer  than  eye;  insertion  of  dorsal  slightly 
in  front  of  anal,  a  little  in  front  of  middle  of  body;  rays  of  vertical  fins 
low  and  weak,  those  of  caudal  most  developed;  vent  close  in  front  of 
anal,  which  is  similar  to  dorsal.  Head  8;  depth  14.  D.  41;  A.  36.  L. 
6  inches.    Straits  of  Fuca;  burrowing  among  rocks  near  low  tide-mark. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  iii,  18dO,  266.) 

Family  CXVIL— FIERASFERID^. 

Body  very  elongate,  compressed,  tapering  into  a  long  and  slender 
tail.  No  scales.  Teeth  cardiform  on  jaws,  vomer,  and  palatines ;  canine 
teeth  often  present;  no  barbels;  lower  jaw  included;  vent  at  the  throat; 
gill-membranes  more  or  less  united,  free  from  the  isthmus;  no  pseudo- 
branchiaB;  no  pyloric  cceca;  vertical  fins  very  low,  confluent,  without 
spines;  no  ventral  fins;  pectoral  fins  present  or  absent.  Small  fishes 
of  the  tropical  seas,  parasitic  in  shells  of  moUusks,  in  Echinodermsj  etc. 
Genera  3;  species  12. 

{Ophidiid€Sj  group  Fierasferina  GUuther,  iv,  381-384.) 

I 

a.  Pectoral  fins  present;  caudal  fin  obsolete Fierasfkr,  432. 

433.— FIERASFER  Cuvier. 
^Cnvier,  R^gne  Anlm.  ii,  1817 :  type  Fierasfer  imberbis  Cuv.  =  Gymnotus  acu9  Brtinnich. ) 

No  distinct  caudal  fin;  pectoral  fins  developed.  (Fierasfer^  the 
ancient  name,  from  (f'tepo^y  sleek  and  shining.) 


§•  F.dubins*  Putnam. 
Color,  in  spirits,  uniform  light  brown,  with  a  short  silvery  band  along 
the  sides  of  the  abdomen,  made  by  confluent  spots.  Maxillary  extend- 
ing slii::htly  beyond  orbit;  lower  teeth  larger  than  the  upper,  except  2-4 
front  teeth  of  upper  jaw,  which  are  about  equal  to  lower  teeth;  vomer 
with  3-6  teeth,  2  or  3  of  these  canine-like.  Pectoral  half  head;  vent 
under  base  of  pectoral.  Dorsal  fin  low,  but  distinct;  anal  much  more 
developed  than  dorsal;  its  longest  rays  about  in  the  middle  of  the  fish. 
Air  bladder  long,  slightly  constricted  behind.  Gill-membranes  not  cov- 
ering  isthmus.  Head  7^;  depth  of  head  15.  {Putnam.)  Florida  Keys 
to  Cuba  and  Panama. 

(Carapus  ^afflnis  Poey,  Syn.  Pise.  Cub.  1868,  402,  not  of  F.  afflnis  Glinther;  Putnam, 
Proc.  B«)st.  Soc.  Nat.  Hist.  1874,  344.) 

*  In  the  Museum  of  Comparative  Zoology  is  **  one  valve  of  a  pearl  oyster,  in  which 
a  specimen  of  Fierasfer  dtibitis  is  beautifully  inclosed  in  a  pearly  covering,  deposited 
on  it  by  the  oyster.*'    (Putnam,) 
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Family  CXVIIL— OPHIDIID^. 

[TJie  Ophidioids.) 

Body  elongate,  comijressed,  more  or  less  eel-shaped,  naked  or  covered 
with  very  small  scales,  which  are  not  imbricated,  but  placed  in  oblique 
series  at  right  angles  with  each  other;  head  large;  lower  jaw  included; 
both  jaws,  and  usually  vomer  and  palatines  also,  with  villiform  or  car- 
dilbrm  teeth;  premaxillaries  protractile;  giil-opeuings  very  wide,  the 
gill-membranes  separate,  anteriorly  narrowly  joined  to  the  isthmus  be- 
hind the  ventrals;  pseudobranchise  small  or  obsolete.  Gills  4,  a  slit 
behind  the  fourth;  vent  more  or  less  posterior.  Vertical  fins  low, 
without  spines,  confluent  around  the  tail;  tail  isocercal;  ventral  flus  at 
the  throat,  each  developed  as  a  long,  forked  barbel.  Air-bladder  and 
pyloric  coeca  present.  Genera  3,  species  about  12.  Carnivorous  fishes, 
found  in  most  warm  seas. 

(Ophidiid€B,  groap  Ophidiina  Giinther,  iv,  376-380.) 

a.  Body  scaly, 
ft.  Palatines  with  a  band  of  villiform  teeth  only Ophidium,  433, 

433.— OPHlDIUm  LinnsBus. 
{Ophidion  Artedi;  Linnteus Syst.  Nat.:  type  Ophidian  harbatum  L.) 

Body  moderately  elongate,  compressed ;  scales  small,  not  imbricated, 
but  arranged  in  short  oblique  series,  placed  at  right  angles  with  each 
other,  much  as  in  Angtiilla.  Head  naked,  or  somewhat  scaly;  teeth 
villiform,  those  of  the  outer  series  more  or  less  enlarged;  teeth  on 
vomer  and  palatines  bluntish,  some  of  them  enlarged.  Vent  well  be- 
hind pectorals.  {Ophldium^  an  ancient  name,  from  d^tdtovy  a  small 
snake.) 

a.  Outer  teeth  of  jaws  fixed.     (Ophidium.) 

1219.  O.  margrinatnni  Dek. 

Color  nearly  plain  brownish;  dorsal  and  anal  flns  margined  iJnth 
black.  Maxillary  reaching  posterior  margin  of  orbit;  air-bladder  short 
and  broad,  with  a  foramen  on  the  under  side;  outer  ray  of  ventrals 
about  equalling  length  of  head;  inner  ray  half  length  of  outer.  Gill- 
rakers  4.  Head  6J;  depth  7^.  Atlantic  coast  of  North  America  from 
New  York  southward. 

(Dekay,  N.  Y.  Fanna,  Fish.  1842,  315;  Putnam,  Bost.  Soc.  Nat.  Hist.  1874,  342.) 
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1320.  O.Joseplil  Grd. 

Pale  olive,  sprinkled  all  over  with  brownish  specks;  belly  and  sides 

of  liead  plain ;  vertical  tins  edged  with  black.    Eye  moderate,  4  in  head  5 

maxillary  extending  to  oi)posite  its  posterior  margin;  origin  of  dorsal 

at  some  distance  behind  base  of  pectorals.    Botly  shorter  and  pectorals 

more  elongate  than  in  0.  taylori.    Head  C.    Saint  Joseph's  Island,  Texas. 

{Oirdrd.) 
(Ophidionjosephi  Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  29.) 

1331.  O.  holbrooki  Putnam. 

"  Inner  barbel  nearly  two-thirds  length  of  the  outer;  outer  barbel  equal 
to  the  distance  from  the  center  of  the  eye  to  the  point  of  the  operculum; 
maxillary  reaching  to  the  posterior  border  of  the  eye.  Length  of  the 
eye  equal  to  the  distance  from  its  posterior  margin  to  the  ridge  of  the 
preoperculum.  Head  one-sixth  of  the  total  length  of  the  fish.  Dorsal 
and  anal  with  a  black  margin.  Gill-rakers  4.  Air-bladder  long,  pointed, 
without  a  foramen."    L.  6  inches.    Key  West,  Florida.    (Putnam.) 

(Putnam,  Proc.  Bost.  Soc.  Nat.  Hist.  1874,  342.) 

1223.  O.  faylorl  Girard. 

Light  olive;  head  and  upper  parts  covered  with  conspicuous  round 
dark,  olive-brown  spots;  chin  dusky;  vertical  fins  edged  with  black. 
Head  large,  little  compressed,  naked;  top  of  head  with  conspicuous 
mucous  pores.  Dorsal  fin  beginning  over  the  pectorals;  outer  ray  of 
A'entrals  little  more  than  half  length  of  head;  inner  about  one-third. 
Air-bladder  ovate,  not  conti^acted;  seven  gill-rakers  below  the  angle  of 
the  arch;  pseudobranchi®  developed.  No  spine  on  the  end  of  the 
snout.  Outer  teeth  in  both  jaws  considerably  enlarged,  the  upper 
largest.  Head  6;  depth  8.  L.  12  inches.  Coast  of  California;  not 
rare. 

(Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1859, 1^8.) 
aa.  Outer  teeth  in  jaws  movable ;  head  scaly  above.    (Lejytophidium*  Qilh) 

1323.  O.  profundoram  (Gill)  J.  &  G. 

Light  rufous ;  vertical  fins  margined  with  black.  Body  very  slender; 
scales  regularly  arranged  in  quincunx  order;  scales  on  head  extending 
to  forehejid,  opercles,  and  cheeks;  snout  high,  projecting,  armed  with  a 
concealed  spinous  hook;  teeth  villiform,  separated  by  an  interval  from 
an  outer  row  of  longer,  slender,  movable  teeth ;  eye  longer  than  snout, 
3^  in  head;  lateral  line  obsolete  behind ;  vent  toward  end  of  first  third 

*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  183;J,  210:  typo  Leptophidiumprofundarum  Gill. 
(Afnrro?,  Blender;  6(pt6toVy  Ophidiuui.) 
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of  length;  ventral  fins  short.    Head  6;  depth  10.    Gulf  Stream,  off  the 
coast  of  Florida.     ( Gill.) 

(Leptophidiumprofundorum  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1863,  211.) 

Family  CXX.— GADID^E.* 

{The  Codfishes.) 

Body  elongate,  more  or  less  compressed  behind;  tail  usually  isocer- 
cal  (diphycercal  in  Dbiematichthys);  scales  cycloid,  small,  sometimes 
wjinting.  Gill-openings  very  wide;  gill-membranes  separated  or  some- 
what united,  commonly  free  from  the  isthmus;  no  spines,  the  fin-rays 
all  articulated.  Dorsal  fin  extendiug  almost  the  length  of  the  back, 
forming  one,  two,  or  three  fins;  anal  fin  long,  single  or  divided;  caudal 
fin  distinct,  or  conflupnt  with  the  dorsal  and  anal;  ventral  fins  jugular, 
bat  attached  to  the  pubic  bone,  each  of  one  to  eight  branched  rays. 
Gills  4,  a  slit  behind  the  fourth.  No  pseudobranchisB.  Edge  of  pre- 
opercle  usually  covered  by  skin  of  head.  Pyloric  coeca  usually  numer- 
ous, but  sometimes  few  or  none.  Air-bladder  generally  well  developed. 
Genera  35,  species  about  90;  an  important  family,  many  of  it«  members 
being  highly  valued  as  food.  They  inhabit  chiefly  the  northern  seas; 
one  genus  (Lota)  being  confined  to  the  fresh  waters.  Two  genera  {Sty- 
gicnla,  Lucifuga)  are  blind  and  inhabit  the  cave  streams  of  Cuba. 

(GadidcB  GUnther,  iv,  326-369;  OphidiidcB,  group  Brotulina,  iv,  371-376.) 

a.  Body  scaly. 
b.  Vertical  finsuDitedor  approximated;  pyloric  coeca  two;  no  barbel.    (BroluUwe.) 

0.  Vertical  fins  united Bythites,  434. 

cc.  Vertical  .fins  separate ;  tail  diphycercal Dixematichthys,  435. 

hb^  Vertical  fins  well  separated;  pyloric  coeca  mostly  namerous;  tail  isocercal. 
d.  Frontal  bono  single,  normal.     {Gadinw.) 
e.  Anterior  dorsal  composed  of  a  baud  of  fringe's  preceded  by  a  slender  ray ; 

barbels  3  to  5. 

/.  Ventral  rays  3  to  5 ;  anal  fin  entire Onos,  436. 

ee.  Anterior  dorsal  composed  of  distinct  rays. 
g.  Chin  with  a  barbel. 
h.  Dorsal  fins  two ;  anal  fin  one. 
t.  Ventral  fins  narrow,  filamentous,  each  composed  of  two  or  three 

slender  rays Phycis,  437. 

a.  Ventrals  broader,  each  of  about  six  rays. 
j.  Tail  att-enuate;  anal  fin  notched ;  mouth  inferior;  deep-sea  fishes. 

Haloporphyrus,  438. 
jj.  Tail  normal;  anal  fin  entire ;  mouth  terminal. 

k.  Vomer  toothless;  teeth  v ill iform Physiculus,  439. 

A'A;.  Vomer  with  teeth. 

/.  Vomer  and  mandible  with  canines Molva,  440. 

II,  Vomer  and  mandible  without  canines Lota,  441. 

'Including  family  119,  BrolulidcB,  in  the  key  to  the  fanulies,  pi^  79. 
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hh.  Dorsal  fin  single;  anal  fin  single;  ventrals  well  developed. 

Bbosmius,  442. 

hhh.  Dorsal  fins  three;  anal  fins  two Gadus,  443. 

gg.  Chin  without  barbel ;  lower  jaw  projecting;  scales  large;  dorsals  two; 

anal  one Hyp8IC0Mete3,  444. 

dd.  Frontal  bone  divided;  top  of  head  with  a  triangnlar  excavated  area;  no 

barbel.     (Merluciinw.) 
p.  Lower  jaw  projecting;  dorsals  two;  anal  one;  anal  and 

second  dorsal  deeply  emarginate Mkrlucius,  445. 

aa.  Body  naked;  mouth  very  large:  abdomen  greatly  dilatable;  teeth  very  unequal; 

jaws  with  very  long,  depressible  canines.     (Chiasmodon- 
iinw) Chiasmodon,  44U. 

434.-BTTHITES  Reinhardt. 
(Rmnhardt,  Dansk  Vidensk.  Selsk.  Afhandl.  vii,  178, 183S ;  type  By thitea  fuacua ^einh.) 

Body  elongate,  covered  with  minute  scales.  Head  large,  thick; 
mouth  large;  jaws  equal;  no  barbel;  bands  of  teeth  in  the  jaws 
and  on  vomer  and  palatines.  Branchiostegals  eight;  gill-membranes 
united,  free  from  the  isthmus;  eye  moderate.  Lateral  line  interrupted. 
Vertical  fins  united ;  ventral  fins  reduced  to  simple  filaments,  each  com- 
posed of  two  rays  closely  united.  Air-bladder  large;  two  pyloric  coBca. 
A  thick,  conical,  anal  papilla  (in  the  male).  Oreenlaud.  {fiuOirrjt:^  an 
animal  of  the  depths,  from  ^uOwq^  the  deep.) 

1224.  B.  fnscus  Rcinh. 

Uniform  dark-brown.  Head  with  minute  cirri;  snout  obtuse;  maxil- 
lary extending  to  below  eye;  vertical  fins  enveloped  in  thick  skin;  ven- 
trals two-thirds  as  long  as  head.  Depth  less  than  length  of  head. 
Greenland.     ( OUnther.) 

(Reinhardt,  1.  c.  179;  GUnther  iv,  375.) 

435.-DIJVEIIIATICHTHTS  Bleeker. 
(Broamophycia  Gill :  Halias  Ay  res.) 
(Bleeker,  Batoe,  318;  typo  Dinematichthys  ilyoccBteoidea  Bleeker,) 

Body  moderately  elongate,  covered  with  minute  imbedded  scales; 
lateral  line  inconspicuous;  head  moderate,  conical;  opercle  with  a 
spine  i)OSteriorly;  preopercle  unarmed,  usually  with  a  large  mucous 
pore  at  its  angle;  no  barbels;  jaws  subequal;  teeth  in  the  jaws  cardi- 
form,  in  bands  anteriorly;  vomer  and  palatines  with  similar  teeth; 
gill-membranes  little  connected.  Dorsal  fin  low,  continuous,  its  last 
rays  contiguous  to  the  caudal,  but  nearly  or  quite  free  from  it;  anal 
fin  even,  similar  to  dorsal,  but  shorter;  rays  of  vertical  fins  slender, 
much  branched;  ventrals  reduced  each  to  a  filament  formed  of  two  rays 
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closely  joined  5  caudal  short  and  slender;  tail  diphycercal,  truncate  at 
base  of  caudal ;  aual  papilla  large  (in  ^  ) ;  stomacb  large,  with  two  short 
pyloric  ccBca.     (Jc^,  two;  w77/ia,  thread;  r/^L/c,  fish.) 

a.  Head  nearly  or  qaite  scaleless.     {Halias*  Ayrca.) 

13tl5.  D.  margrinatus  (Ay res)  Gthr. 

Eeddish  brown;  fins  broadly  edged  with  bright  rose  red.  Head  with 
traces  of  very  rudimentary  scales  sunken  in  the  skin ;  eye  well  forward,  1^ 
in  snout,  7  or  8  in  head ;  maxillary  reaching  beyond  eye  a  little  less  than 
half  length  of  head;  teeth  of  jaws  subequal,  in  broad  bands;  palatine 
teeth  in  a  short  band,  shorter  than  eje.  Fin-rays  slender,  imbedded 
in  skin ;  pectorals  moderate,  a  little  more  than  half  length  of  head ; 
ventrals  half  length  of  head ;  nape  nearer  origin  of  dorsal  than  tip  of 
snout;  vent  slightly  behind  middle  of  body;  caudal  aa  long  as  eye  and 
snout;  a  conspicuous  pore  above  tip  of  maxillary;  two  pores  at  chin; 
anal  papilla  without  horny  appendages;  lower  lip  with  a  fringe  of 
minute  cirri.  Head  4^  in  length;  depth  about  6.  D.  about  80;  A. 
about  65.    Coast  of  California,  rather  rare ;  in  deep  water. 

(Broitmius  marginalus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  13,  1854:  Halias  margi- 
natas  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  52;  GUnther,  iv,  375:  BrasmophycU  mar- 
ginatua  GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  168;  186:j,  253.) 

■ 

436.— OlVOSt  Ayres. 
EocJclin{/8. 

(Motella  Cuvier:  Molvella  Kaap:  Bhinon^mus  Gill:  Ciliata  Couch  and  Couchia  Thomp- 
son, yoiuig  forms.) 

(Kisso,  Hist.  Nat.  d^Eiir.  Merid.  iii,  214, 1826:  type  Onoa  musiella  Ris80=G<idK«  trich- 
rutua  Rl.  &,  Schu.) 

Body  rather  elongate,  covered  with  very  small  scales;  head  more  or 
less  depressed;,  lower  jaw  included;  chin  with  a  barbel;  snout  with  two 
to  four  barbels,  one  on  each  anterior  nostril;  teeth  in  bands  on  jaws  and 
vomer;  none  on  palatines;  some  of  the  teeth  in  upper  jaw  sometimes 
enlarged  or  canine-like;  dorsal  fins  two,  the  anterior  composed  of  small 
fringe  like  rays  concealed  in  a  groove,  in  front  of  these  a  single  long 
ray;  second  dorsal  long;   anal  similar;  caudal  tin  rounded  or  lanceo- 

*  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  ii,  52,  1860:  type  Broamiua  marginatuii  Ayres. 
(iiX?y  the  sea.) 

t  Wc  do  not  a<1opt  the  earlier  name  Gaidropsarus  of  Rafinesqae,  hecanse  we  find 
little  evidence  that  the  rough  ligure  of  Uoudelet,  on  which  Gaidropsarua  mustellaria 
Katiuesqiie  was  founded,  was  iutended  for  a  species  of  Onos  rather  than  of  Pkjfciif. 
Enchelifopiis  Bloch  &  Schneider  is  a  heterogeneous  group,  including  species  of  Gadu9f 
of  which  genus  it  may  be  considered  a  synonym.. 
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late;  tail  isocercal;  ventral  fins  of  5  to  7  rays.  Small  fishes  of  the 
northern  seas;  the  species  diftering  considerably  among  themselves. 
{Ono8,  an  ancient  name  of  certain  Gadoid  fishes;  from  ovo?,  an  ass.) 

a.  Barbels  four;  head  anteriorly  high  and  compressed ;  no  large  canines.     (Rhinone' 
mu9  Gill.) 

1226*  0»  cimbrius  (L.)  Goodo  &.  Bean. — Four-hearded  Rockling, 

Brownish,  posterior  part  of  dorsal  and  anal,  and  lower  margin  of  cau- 
dal abruptly  black ;  inside  of  mouth  black.  Head  oblong,  compressed, 
the  snout  high,  its  anterior  i)rofile  blunt;  mouth  large,  inferior;  a  barbel 
at  chin,  one  at  end  of  snout,  and  one  on  each  anterior  nostril;  maxillary 
reaching  much  beyond  eye;  teeth  in  narrow  bands,  some  of  them  con- 
siderably enlarged;  lateral  line  stitch-like,  developed  at  intervals. 
First  (free)  ray  of  dorsal  as  long  as  heiul;  ventrals  about  half  length 
of  head;  caudal  somewhat  acute.  Head  5;  depth  .6.  D.  50;  A.  43; 
V.  5.    L.  12  inches.    North  Atlantic,  on  both  coasts. 

{Gadus  cinibrius  Linnsens,  Syst.  Kat. :  Motella  oaudacuta  Storer,  Hist.  Fish.  Mass. 
:^1:  Motella  cimbria  Gilnthor,  iv,  367:  Ehinonemus  caudacuta  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.  1863,  241.) 

aa.  Barbels  three.     (Onos,) 

1297.  O.  relnhardtl  (Kroyer)  Gill. 

Uniform  reddish  brown;  cirri  and  tips  of  fins  red.  Head  depressed, 
but  rather  pointed  anteriorly;  snout  rather  short,  with  two  barbels; 
chin  with  one;  teeth  in  villiform  bands,  those  of  one  series  in  each  jaw 
longer  than  the  rest.  First  ray  of  first  dorsal  short,  little  longer  than 
snout.  Vent  near  middle  of  length.  Distance  from  snout  to  first  dor- 
sal tV  of  length.     Head  5.    1).  5G;  A.  45;  V.  8.    Greenland.     (CoUeU.) 

(f  Motella  argentata  Reinh.  Selsk.  Nat.  Math.  Afh.  1837,  110:  Motella  reinhnrdfi 
Kroyer  M8S. ;  Collett,  Norske  Nord-Havs.  Exp.  18«0,  131:  Otioe  reinhnrdti  GiUy  Proc. 
Acad.  Nat.  Sci.  Phila.  1861?,  241:  ICouchia  argentata  Giiuther,  iv,  363,  the  young  of 
this  or  other  species  of  Onos;  small,  silvery  fishes,  swimming  at  the  surface  in  the 
open  sea.) 

• 

192§.  O.  ensis  (Reinh.)  Gill. 

Head  small;  snout  with  two  barbels;  chin  with  one;  teeth  feeble, 
uniform,  in  villiform  bands;  palatine  te^th  villiform.  Vent  nearly  me- 
dian; distance  to  front  of  dorsal  f  of  length.  First  dorsal  ray  pro- 
duced, as  long  as  head.  Head  5|;  D.  59;  A.  46.  Greenland.  {Col- 
lett.) 

(Motella  ensis  Reinh.  Dansk.  Vidensk.  Selsk.  Nat.  vii,  115, 1838:  Onoa  cneis  GiXlf  Proc. 
Acad.  Nat.  Sci.  Phila.  1863,  241;  CoUett,  1.  c.  134.) 
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48T.— PHFCIS*  Blocb  &  Schneider. 

Cocllings, 
(Bloch.  &  Schneider,  Syst.  Ichth.  1801,  56:  type  Phycis  tinea  Bloch  &  Schneider.) 

Body  rather  elongate;  head  subconic;  mouth  rather  large,  tbe 
maxillary  reaching  to  below  eye;  lower  jaw  included ;  chin  with  a  small 
barbel;  jaws  and  vomer  with  broad  bauds  of  subequal,  pointed  teetli; 
palatines  toothless.  Dorsal  fins  two,  the  first  sometimes  produced  at 
tip;  second  dorsal  long,  similar  to  the  anal.  Ventrals  wide  apart, 
filamentous,  each  of  2  or  3  slender  rays.  Gill-membranes  somewhat 
connected,  narrowly  joined  to  the  isthmus.  (?>yx«c,  an  ancient  name  of 
some  fish  living  in  the  Fucus,  ^uxo^.) 

a.  Dorsal  rays  scarcely  produced.     (  Urophyoisf  GiU.) 

1299.  P.  regrlus  (Walb.)  J.  &  G. 

Pale  brownish  tinged  with  yellowish,  the  lateral  line  dark  brown,  in- 
terrupted by  white  spots;  inside  of  mouth  white;  first  dorsal  largely 
black,  this  color  surrounded  by  white;  second  dorsal  olivaceous,  with 
irregular  round  dark  spots;  caudal,  anal,  and  pectorals  dusky;  ven- 
trals and  lower  edge  of  pectorals  white;  two  vertical  series  of  round 
dark  spots  on  the  sides  of  the  hetid.  Body  rather  stout;  head  broad; 
mouth  large,  the  maxillary  reaching  posterior  margin  of  eye.  Eye  less 
than  snout  or  interorbital  width;  first  dorsal  low,  its  height  about  equal 
to  half  length  of  head;  ventral  fin  longer  than  head,  about  3J  in  length 
of  body;  caudal  fin  subtruncate.  Head  4J;  depth  4^.  D.  8-43;  A. 
about  45;  scales  rather  large,  about  90  in  the  lateral  line.  North 
Atlantic,  south  to  Cape  Fear.    Said  to  exhibit  electric  powers  in  life. 

(Blennius  regius  Walb.  Art.  Pise.  1792,  186  :  Phyois punctatua  Dek.  N.  Y.  Fanna,  Fish. 
292:  Enohelyopua  regalis  Bloch.  &  ScLn.  1801,  53:  Phycis  regalia  GUnther,  iv,  355.) 

1380.  P.  earlll  Bean. 

Brown,  with  some  li^^ht  spots  on  the  second  dorsal  fin  and  on  the 
sides;  anal  and  both  dorsals  margined  with  brown.  Body  short  and 
stout;  maxillary  extending  beyond  front  of  eye;  barbel  one-thinl 
length  of  ui)per  jaw,  which  is  half  length  of  head;  interorbital  space 
equal  to  length  of  snout;  i)ectorals  as  long  as  postorbital  part  of  head; 


*  *^  Hypaiptera  argentea^*  Giinthcr  (ii,  386 ;  iv,  362) ;  a  very  small  silvery  fish,  occasion- 
ally taken  on  our  coasts  as  well  as  on  those  of  Europe,  is  now  supposed  to  he  the  young 
of  species  of  Phycis. 

tGill,  Proc.  Acarl.  Nat.  Sci.  Pliila.  1863,240:  type  QadM  regius  Walh.  (ovpd,  tail; 
q)vxi?f  Phycis.) 
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ventrals  reaching  nearly  to  vent  5  none  of  the  rays  of  first  dorsal  pro- 
duced, the  fin  not  higher  than  second  dorsal.  Head  3§;  depth  4 J.  D. 
10-62;  A.  53;  P.  15;  Lat.  1. 165.  L.  14  inches.  Charleston,  South  Car- 
olina. 

(Bean,  Proc.  U.  S.  Nat.  Mns.  iii,  69,  1880.) 
aa.  One  of  the  rays  of  the  first  dorsal  more  or  less  prodaced.    (Phycis,) 
1331.  P.  chuss  (Walb.)  Gill— Codling ^  Squirrel-hake. 

Brownish  above,  sides  lighter  and  tinged  with  yellowish;  thickly 
])unctiilate  with  darker;  below  pale;  inside  of  mouth  white;  vertical 
tins  somewhat  dusky;  anal  tin  margined  with  pale;  lateral  line  not 
dark.  Body  rather  slender;  head  depressed;  eye  large,  about  equal  to 
interorbital  width ;  maxillary  reaching  posterior  margin  of  pupil.  Fila- 
mentous dorsal  ray  about  two-sevenths  length  of  body,  when  perfect ; 
pectorals  |  length  of  head;  ventral  fins  extending  beyond  the  vent; 
scales  comparatively  large.  Head  4J;  depth  5.  D.  ^-57;  A.  50;  Lat. 
1. 110.    Atlantic  coast,  chiefly  northward. 

(Blennius  chu88  Walh,  Art.  Plsc.  1792,  186:  Enchelyopus  americanus  BI.  &  Schn.  1801, 
53 :  Phijcis  americanus  Gttntber,  iv,  3r>3 :  Phycis  filamentoeus  Storer,  Fish.  Mass.  I^ ; 
Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  '2Sa.) 

13J2.  P.  tenuis  (Mit<;h.)  Dek.— Codling ;   White  hake;  Squirrel-hake, 

Brownish,  lighter  and  yellowish  below;  fins  very  dark.  Snout  longer 
than  eye,  narrower  .and  more  pointed  than  in  P.  chuss.  Eye  large, 
usually  wider  than  interorbital  space;  maxillary  reaching  beyond  pupil. 
Pilamentous  dorsal  ray  about  two-thirds  length  of  head;  ventral  fins 
about  reaching  vent.  Scales  very  small.  Head  4J;  depth  5 J.  D.  9- 
57 ;  A.  48;  Lat.  1.  138.  Distinguished  from  the  preceding  chiefly  by  the 
smaller  scales.  North  Atlantic,  south  to  Virginia;  abundant  north- 
ward. 

(Gadus  tenuis  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1815,  372;  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.  1863,  238:  Phycis  dekayi  Kaup,  Archiv.  Naturg.  i,  89,  1858.) 

1233.  P.  Chester!  Goodc  and  Bean. 

Eye  3^  in  length  of  head;  maxillary  twice  in  head ;  bjirbel  one  third 
diameter  of  orbit ;  vent  equidistant  from  tip  of  snout  and  end  of  second 
dorsal ;  distance  from  snout  to  dorsal  fin  equals  twice  the  length  of  the 
mandible;  the  third  ray  of  the  second  dorsal  extremely  elongate,  its 
length  more  than  twice  that  of  head,  and  more  than  four  times  that  of 
the  longest  of  the  other  rays ;  ventral  fins  with  the  first  ray  one-third 
length  of  body,  the  second  about  three  times  the  length  of  the  head, 
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the  third  shorter  than  the  diameter  of  orbit;  pectorals  four  times  as 
long  as  the  opercle.  Scales  large  and  thin;  lateral  line  much  broken 
posteriorly.  Head  4J;  depth  5.  D.  9  or  10,  56;  A.  56;  Lat.  1.  90. 
(Ooode  and  Bean,)    Coast  of  Massachusetts,  in  deep  water. 

(Goode  and  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  1878,  256.) 

43§.— HAL.OPORPHFRUS  GUnther. 
(Lepidion  Swainson;  -prcoccujiied  aa  Lepidia,) 
(Giintber,  Cat.  Fish.  Brit.  Mus.  iv,  3r>8,  1862:  type  Gadxis  lepidion  Risso.) 

Body  elongate,  compressed,  tapering  into  a  slender  tail.  Scales  very 
small.  Head  entirely  scaly,  even  to  the  gill-membranes.  Snout  de- 
l)ressed,  thin  and  flat,  projecting  beyond  the  mouth;  mouth  rather  large; 
chin  with  a  barbel;  jaws  with  bands  of  villiform  teeth;  a  small  round- 
ish patch  of  teeth  on  vomer,  none  on  palatines.  Dorsal  fins  two ;  the 
first  short,  its  anterior  ray  produced  into  a  long  filament;  anal  fin 
deeply  notched,  almost  separated  into  two  fins;  ventral  fins  with  six 
rays,  one  of  them  filamentous;  caudal  truncate.  Branchiostegals  7. 
Deep-water  fishes.  (dXt;^  sea;  -op(fupo<:^  purple,  from  the  deep  colora- 
tion.) 

1233.  H.  viola  Goode  <&  Bean. 

Color,  deep  violet  or  blue-black ;  inside  of  mouth  and  opercles  blue- 
black;  snout  broad,  pointed  at  tip,  much  depressed,  forming  a  roof-like 
projection  above  mouth;  a  conspicuous  keel  extending  backward  from 
tip  of  snout  along  the  suborbital  to  the  posterior  margin  of  the  eye. 
Mouth  U-shaped,  wholly  inferior;  maxillary  nearly  reaching  posterior 
margin  of  orbit;  interorbital  space  flat,  as  wide  as  the  large  eye,  the 
orbital  ridges  somewhat  elevated;  barbel  about  one-half  diameter  of 
orbit.  First  dorsal  with  its  first  ray  much  produced,  longer  than  hedd ; 
anal  fin  deeply  notched  near  its  middle.  Caudal  peduncle  as  long  as 
eye;  its  depth  more  than  half  its  length;  longest  ray  of  ventrals  rea<5h- 
ing  about  half  way  to  vent;  pectoral  IJ  in  head.  Head  4^;  depth  6. 
D.  4-53;  A.  40;  V.  G;  Lat.  1.  115.  Banks  of  Newfoundland  and  south- 
ward, in  deep  water.. 

{Haloporphyras  viola  Goode  and  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  256,  1878.) 

439.-PH¥SI€UL.US  Kaup. 
(Kaup,  Wiegraanu^s  Archiv.  1658,  88;  type  Phifeiculus  dahcigkii  Kaup.) 

Body  elongate,  covered  with  small  scales;  head  entirely  scaly ;  snout 
broad,  obtusely  rounded,  projecting  beyond  the  mouth;  month  of  mod- 


12a    OADID^ — LOTA.  801 

erate  size;  chin  with  a  barbel;  jaws  with  bands  of  villiform  teeth; 
vomer  and  palatines  toothless.  Dorsals  2;  anal  fin  single,  not  notched; 
ventral  fins  with  5  ra^s,  the  oater  rays  filamentons;  caudal  rounded) 
slender,  free;  branchiostegals  7.    (A  diminutive  of  Phyds.) 

1984.  P.  dalwigkli  Kanp. 

Color  uniform  brownish;  i)ectoral  and  anal  whitish;  axil  of  pectoral, 
cbln,  and  belly  blackish;  inside  of  mouth  white.  Head  broad,  de- 
pressed; cleft  of  mouth  oblique;  maxillary  extending  beyond  vertical 
firom  pupil;  interorbltal  space  flat,  its  width  rather  less  than  vertical 
diameter  of  orbit;  a  concealed  spine  on  each  side  of  nape.  Height  of 
Urst  dorsal  equalling  half  length  of  head;  second  dorsal  somewhat 
lower,  nearly  uniform  in  height;  anal  similar  to  second  dorsal,  but 
lower;  pectorals  two-thirds  length  of  head;  filamentous  ventral  ray 
not  reaching  anal.  Eleven  series  of  scales  betweeen  anterior  dorsal 
and  lateral  line.  Head  4  in  length;  depth  6J.  D.  7-67;  A.  69;  V.  5. 
{Ounther.)  Madeira;  lately  taken  in  deep  water  ofif  the  coast  of  Massa- 
chusetts. 

(Kaup,  Wiegm.  Arch.  1858,  88;  GUnther,  iv,  348.) 

440.— MOIL. VA  NUssou. 

Lings, 
(Nilsson,  Skandinay.  Fauna,  1832,  iv,  57:t:  type  Gadus  molca  L.) 

Body  elongate,  covered  with  very  small  scales.  Chin  with  a  barbel; 
lower  jaw  included;  bands  of  teeth  on  jaws  and  vomer;  lower  jaw  with 
large  canines  which  are  arrow-shaped  and  movable ;  vomer  with  a  curved 
series  of  canines,  mixed  with  small  teeth,  these  mostly  fixed;  no  teeth 
on  palatines.  Gill-membrants  broadly  united.  Two  dorsal  fins,  both 
well  developed;  one  anal  fin;  ventrals  of  several  rays.  Korthem  seas. 
(An  old  name  of  M.  vulgaris.) 

1285.  in.  vulg^aiis  Fleming.— JDin^. 

Barbel  longer  than  eye;  a  short  barbel  at  the  nostril;  eye  as  wide 
as  interorbital  space.  D.  15-66;  A.  62;  V.  6;  vertebrsB  27  +  37.  (OUn- 
ther.)    Greenland  and  Northern  Europe. 

{Gadud  moha  L.  Syst.  Nat. ;  Fleming,  Brit.  Anim.  192;  GUnther,  iy,  361.) 

441.— L.OTA  Cuvier. 

Burbots. 
(Cuvier,  Rfegne  Anim.  ii,  1817:  type  Gadu8  lota  L.  =Xota  vulgaris  Jen jns,) 

Body  long  and  low,  compressed  behind.     Head  small,  depressed, 
Bull.  Nat.  Mus.  No.  16 51 
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rather  broad;  anterior  nostrils  each  with  a  small  barbel;  chin  with  a 
long  barbel ;  snout  and  lower  parts  of  head  naked ;  mouth  moderate^ 
the  lower  jaw  included;  both  jaws  with  broad  bands  of  equal,  villiform 
teeth,  vomer  with  a  broad,  crescent  shaped  band  of  similar  teeth;  no 
teeth  on  palatines.  Gill-openings  wide,  the  membrane  somewhat  con- 
nected, free  from  the  isthmus.  Scales  very  small,  imbedded ;  vertical 
fins  scaly.  Dorsal  fins  two,  the  first  short,  the  second  long,  similar  to 
the  anal;  caudal  rounded,  its  outer  rays  procurrent;  ventrals  of  several 
rays.  One  species,  living  in  fresh  waters  of  noithem  regions.  (Zoto, 
the  ancient  name.) 

1986.  Ij.  maculosa  (Le  S.)  C.  &  Y. — Burbot;  Lake  Lawyer ;  Ling, 

Dark  olive,  thickly  marbled  and  reticulated  with  blackish ;  yellowish 
or  dusky  beneath;  young  often  sharply  marked,  the  adult  becoming 
dull-grayish;  vertical  fins  with  dusky  margins.  Maxillary  reaching  to 
posterior  margin  of  eye;  barbel  longer  than  the  very  small  eye;  pec- 
toral If  in  head;  ventrals  reaching  balf  way  to  vent.  Head  4§;  depth 
6.  D.  1 3-7C ;  A.  68 ;  V.  7 ;  vertebne  21  +  38 ;  cceca  30.  L.  2  feet.  New 
England  and  Great  Lake  region,  north  to  the  Arctic  seas;  abundant 
northward;  also  (var.  vulgaris)  throughout  Northern  Europe  and  Asia. 

{Gadns  lota  L.  Syst.  Nat.:  Gadus  m<iculo8U8  Le  Sueur,  Jonm.  Acad.  Nat.  Sci.  Phila. 
i,  83,  187ti:  Lota  comjfressa,  tnomnta,  and  maculosa  Dekay,  New  York  Fauna,  Fish.  1842, 
283-285:  Lota  vulgaris  Jenyns,  Manual  Brit.  Vert.  448:  Lota  vulgaris  Gttnther,  iv,  3&9.) 

442.— BROSHriUS  Cuvier. 
Cusks. 

(Cuvier,  H^gne  Anim.  ii,  1817:  type  Gadus  brosme  Miiller.) 

Body  moderately  elongate,  covered  with  very  small  scales.  Mouth 
ratber  large,  with  teeth  in  the  jaws,  vomer,  and  palatines,  some  of 
those  on  the  vomer  and  palatines  enlarged;  chin  with  a  barbel; 
branchiostegals  7.  Dorsal  fin  single,  continuous,  not  elevated;  anal 
An  similar,  but  shorter;  caudal  fin  rounded;  ventral  fins  several-rayed. 
Fishes  of  the  ^Northern  seas.  (A  latinization  of  the  vernacular  name 
hrosme.) 

138T.  B.  brosme  (MttUer)  White.— Cu^A;. 

Brownish,  mottled;  young  uniform  dark  slate-color,  or  with  trans- 
verse yellow  bands;  vertical  fins  bordered  with  blackish,  and  with  a 
white  edge.  Head  flattened  above;  upper  jaw  slightly  longer  than 
lower;  mouth  large,  oblique;  maxillary  reaching  beyond  orbit.    Head 
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4J;  depth  5J.     D.  98;  A.  71.    (Storer.)     Polar  regions,  south  to  Cape 
Cod  and  Denmark. 

(Gadus  brosme  MUller,  Prodr.  Zool.  Dan.  41, 1776:  Gadus  hrosme  Fabr.  Faun.  Grcpnl. 
^40;  Jiroamius  flavescens  Giinther,  iv,  369:  Brosmius  flaveecena  Storer,  Fish.  Mass.  368: 
Brosmius  brosme  Giiuther,  iv,  369:  Brosmiun  vulgaris  Dekay,  New  York  Fauna,  Fish. 
289.) 

448.— OADUS  Linnaeus. 
Cod-fishes, 

(Artedi ;  Linnaeus,  Syst.  Nat. :  type  Gadus  callarias  or  morrhua  L.) 

Body  moderately  elongate,  compressed  and  tapering  behind.  Scales 
Tery  small;  lateral  line  present.  Head  narrowed  anteriorly;  mouth 
moderate  or  large;  chin  with  a  barbel,  which  is  sometimes  minute; 
teeth  cardiform,  snbeqnal,  or  with  those  of  one  series  more  or  less  en- 
larged; vomer  with  teeth;  none  on  the  palatines.  Dorsal  fins  three, 
well  separated;  anal  fins  two;  ventral  fins  well  developed,  of  about 
seven  rays.    Species  of  tho  Northern  Seas;  highly  valued  as  food. 

{Gadus J  the  Latin  name,  akin  to  the  English  word  Cod.) 

a.  Lower  jaw  included;  barbel  well  developed. 

5.  Vent  below  second  dorsal ;  species  of  large  size, 
c.  Lateral  line  black;  mouth  small,  the  maxillary  not  reaching  eye.    {MclanO" 
grammus*  Gill.) 

12S§.  0«  segrlfifiniis  h,— Haddock, 

Dark  gray  above,  whitish  below;  lateral  line  black;  a  large  dark 
blotch  above  the  pectorals;  dorsals  and  caudal  dusky.  Snout  long 
and  narrow,  overlapping  the  small  mouth;  maxillary  barely  reach- 
ing  front  of  orbit;  teeth  subeqi^al,  large,  in  a  cardiform  band  in  upper 
jaw;  in  a  single  series  on  lower  jaw  and  on  vomer;  occiput  carinated;  a 
ridge  extending  backward  from  each  orbit;  eye  very  large,  two-thirds 
length  of  snout,  4  in  head.  Anterior  rays  of  first  dorsal  elevated, 
three  fourths  length  of  head,  the  fin  pointed,  higher  than  second  and 
third  dorsals;  caudal  lunate;  vent  below  front  of  second  dorsal.  The 
skull  in  this  species  is  more  depressed  than  in  Oadus  callariasy  broader, 
and  thinner  in  texture;  occipital  crest  exceedingly' high,  much  higher 
than  in  OaduSj  the  wing-like  projections  at  its  base  anteriorly  spread- 
ing widely,  raised  above  the  surface  of  the  skull.  Head  3f ;  depth  4}. 
D.  15-24-21;  A.  23-21.  North  xVtlantic,  on  both  coasts;  an  important 
food-fish,  reaching  a  considerable  size. 

{Gadus  tpglifinus  Linureus,  Syst.  Nat. :  Gadus  csgliflnus  0\iuX\ieTj  iv,  332:  Melanogram- 
1HUS  wgllfinuH  Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  1863,  237.) 

*  Gill,  Pi-oc.  Acad.  Nat.  Sci.  Phila.  186:),  237 :  type  Gadus  izglifinus  L.  {fiiXai,  black ; 
ypa^ifii)t  line.) 
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oc.  Lateral  line  pale;  mouth  rather  large,  the  maxillary  reaching  past  front  of  eye. 
d,  Vertebrce  normal.    (Gadua,) 

1289.  O.  callarias  L. — Common  Cod-fish, 

Greenish  or  brownish,  subject  to  many  variations,  sometimes  yellow- 
ish or  reddish;  back  and  sides  with  nnmeroas  rounded  brownish  spots; 
lateral  line  pale;  fins  dark.  Head  large,  but  varying  much  in  size; 
maxillary  about  reaching  middle  of  orbit;  occipital  keel  not  greatly 
developed;  teeth  strong,  cardiform,  in  narrow  bands,  those  of  the  outer 
row  in  the  upper  jaw,  and  of  the  inner  row  in  the  lower  jaw,  somewhat 
enlarged.  Eye  moderate,  about  half  length  of  snout.  First  dorsal 
little  elevated,  its  height  about  half  length  of  head;  vent  under  front 
of  second  dorsal;  caudal  slightly  emarginate;  pectorals  half  length  of 
head.  Head  3 J  to  4J;  depth  about  4.  D.  14-21-19;  A.  20-18.  North- 
em  Seas,  south  to  Virginia,  Oregon,  and  Japan,  one  of  the  most  impor- 
tant of  all  food- fishes.  The  fish  of  the  Pacific  Ocean  (var.  macrocephalus) 
is  said  to  have  the  air-bladder  (" sounds '')  smaller;  it  is  wholly  similar 
externally.  The  Greenland  form  (var.  ogac)  is  very  dark,  with  slender 
caudal  peduncle,  longer  barbel,  larger  eye,  broader  interorbital  space, 
longer  pectorals,  and  more  advanced  ventrals.  Great  variations  occur 
in  size  of  head  and  in  color  among  individuals  from  different  regions. 

{Gadue  caUaiias  et  morrhua  Linn.  8yst.  Nat.;  Giinther,  iv,  328:  Mofrhua  americana 
Storer,  Hist.  Fish.  Mass.  343 :  Gadus  macrocephalus  Tiles.  Mem.  Acad.  Sci.  St.  Petersb. 
ii,  3G0,  IHIO:  Gadus  macrocephalus  Giintiier,  iv,  330:  Gadus  ogak  Richardson,  F.  B.  A. 
Fish.  246:  Gadus  ogac  Bean,  Bnll.  U.  S.  Nat.  Mas.  xy,  110:  Gadus  aitra/iM  Cope,  Proc. 
Am.  Philos.  Soc.  Phila.  1873.) 

dd,  VertebrsD  peculiarly  modified,  somewhat  as  in  Merludus.    {Tilesia*  Swainson.) 

1340.  O.  gracilis  Tiles. 

Dusky  bluish  above,  yellowish  white  below,  without  spots.  Form  of 
a  haddock,  the  body  subterete,  compressed,  the  belly  prominent  Head 
oblong,  the  snout  rounded  and  depressed ;  upper  jaw  longer  and  broader 
than  lower;  barbel  moderate;  outer  teeth  setaceous;  eye  large.  Scales 
very  small,  little  imbricated.  First  dorsal  subtriangular;  second  dor- 
sal lower;  third  obtusely  triangular;  pectorals  large;  ventrals  with  the 
second  ray  produced;  caudal  equal.  Head  4^;  depth'  4 J.  D.  14-17-19; 
A.  21-20;  P.  19;  V.  6;  B.  G.  {Pallas.)  Alaska  to  Japan.  An  insuffi- 
ciently-described species,  which,  accoi\ling  to  Dr.  Bean,  who  has  lately 
obtained  it  in  Bering's  Sea,  is  very  distinct  from  the  other  members  of 
the  genus.    It  differs  from  Oadxis  callarias  in  the  structure  of  its  ver- 


*Swniuson,  Nat.  Hist.  l?Msh.  etc.  1839,  300:  type  Gadus  gracilis  Tiles.    (Dedicated 
to  William  Theophilas  Tilesius.) 
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tebrae,  resembling  the  structure  found  in  Merlucitis,  Tiiis  difference,  in 
Dr.  Bean's  opinion,  may  necessitate  the  revival  of  the  genus  Tilesid  of 
Swain  son. 

(Gadua  graoilU  Tilesius,  Mem.  Acad.  Imp.  St.  Petersb.  ii,  354,  1810:  Gadtu  wacJiwii 
Polios,  Zoogr.  Ross.-Asiot.  iii,  182, 1811:  Tilesia  gracilis  Swainson,  1.  c. :  TileHa  gracilit 
Beau,  Proc.  U.  S.  Nat.  Mus.  1881, 243). 

hb.  Vent  in  front  of  second  dorsal;  species  of  small  size.    {Mierogadua*  Gill.) 

1241.  O.  proximus  Grd.— Tom-cod 

Olivaceous  above,  pale,  or  slightly  translucent,  white  below;  dorsal 
fins  dusky,  paler  at  base;  first  anal,  and  ventrals  uncolored;  second 
anal  dusted  with  dark  points.  Head  long,  convex  above,  somewhat 
compressed,  with  vertical  sides;  eye  moderate,  about  5  in  head;  mouth 
rather  large;  maxillary  reaching  to  below  pupil;  barbel  small;  teeth 
in  each  jaw  in  a  band,  the  outer  row  a  little  enlarged.  Gill-membranes 
a  little  connected,  free  from  the  isthmus.  First  dorsal  highest,  some- 
what falcate,  its  height  three-fifths  length  of  head;  first  anal  longer 
and  higher  than  second;  pectorals  moderate,  reaching  anal;  ventrals 
filamentous,  scarcely  reaching  anal;  caudal  slightly  emarginate.  Lat- 
eral line  very  distinct,  wavy,  high  anteriorly,  slightly  interrupted  pos- 
teriorly. Vent  below  first  dorsal.  Head  4 ;  depth  4§.  D.  14-18-19; 
A.  21-21;  V.  6  or  7.  L.  1  foot.  Monterey  to  Alaska ;  abundant;  a 
food-fish  of  some  importance. 

The  Tom-cods  (Microgadus)  differ  considerably  from  the  true  cods 
{Oadm)  in  the  structure  of  the  cranium.  The  following  is  Professor 
Gill's  account  of  the  skull  of  0,  proximus^  the  italicised  i)ortions  indi- 
cating the  differences  from  Oadus  callaHas : 

"The  cranium  is  proportionally  broader  towards  the  front  and  less 
flattened,  while  the  brain-case  is  flattened  below,  decidedly  swollen  on 
each  side  of  a  depressed  sphenoidal  groovej  and  has  an  ovate  cardi- 
form  shape;  the  paraoccipital  or  epiotic  is  not  produced  into  an  angle 
behind,  but  is  obtusely  rounded,  and  its  posterior  or  outwardly-descend- 
ing ridge  blunt;  the  opisthotic  is  well  developed,  oblong,  and  with  its 
re-entering  angle  high  np^  and,  on  a  line  with  it,  the  surfa<M3  is  divided 
into  two  i)arts — a  narrow  and  flattened  one,  and  a  lower  expanded 
one,  much  swollen;  the  alisphenoid  or  pro-otic  is  oblong^  acutely  emar- 
ginate in  front,  swollen  from  the  region  of  the  high  anterior  sinus, 
and  above  a  little  produced  forwards;  the  great /rontoi  is  a  little  longer 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18(55,  69:  type  GadM  proximm  Grd.  {nixpoi, 
smaU;  yadoc,  Gadus.) 
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than  broad,  with  siipraoccipital  crest  continued  forwards  on  the  bone, 
and  Dear  the  front  expanded  npwards,  and  with  the  expanded  portion 
behind  dividing  into  narrow  lateral  wings ;  the  lateral  testiform  ridges 
of  the  frontal  are  continued  forwards  and  curved  outwards  towards  the 
antero-lateral  angles;  the  anterior  front als  are  mostly  covered  in  front 
by  the  great  frontal,  and  are  much  developed  in  the  direction  of  the 
antero-lateral  angles,  the  inferior  ex])anded  axillary  iK)rtiou  being  \^vy 
narrow;  the  nasal  has  a  rounded  ridge  in  front,  continued  well  below, 
and  its  posterior  crest  is  laminar  and  trenchant.'' 

{Gadiis  proximus  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  1854,  141,  and  in  U.  8.  Pac.  R.  R. 
Surv.  142:  Morrhua  calif ornica  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1854,  9:  Gadus  edit  for- 
nicus  Gilnther,  iv,  332:  Microgadus proximus  GiW,) 

1942.  O.  tonicod  Walb.— Tom-eod ;  Frosi-fish, 

Olive  brown,  distinctly  blotched  and  spotted  with  darker,  lighter  on 
the  belly;  more  opaque  than  in  0.  proximus ;  back  and  sides  profusely 
punctulate;  dorsals  and  caudal  blotched  with  darker;  anals  coarsely 
punctulate  anteriorly,  colorless  posteriorly;  ventrals  and  pectorals 
dusky.  Snout  rounded,  less  produced  than  in  0.  proximus;  mouth 
short;  maxillary  2J  in  head,  reaching  pupil;  eye  large,  3|  in  head; 
barbel  small;  pectorals  reaching  vent;  ventrals  filamentous,  not  reach- 
ing vent.  Vent  under  interval  between  first  and  second  dorsals. 
Head  3§;  depth  5.  D.  13-17-18;  A.  20-17.  L.  11  feet.  Virginia  to 
Labrador;  common  northward. 

{Gadus  ioni-cod  Walbaum,  Artedi,  Pise.  1792,  133:  Morrhua  pruinofta  Storer,  Fiiih. 
Mass.  357:  Gadus  tomcodua  GUnthcr,  iv,  331:  Microgadus  tomcodus  GiU.) 

oa.  Lower  jaw  projecting;  barbel  small,  sometimes  obsolete. 
e.  Upper  jaw  with  its  teeth  subcqual.    {PoUachiua  Nilss.*) 

1248.  O.  virens  h.^PoUack;  Coal-fi^h;  Green  Cod, 

Greenish  brown  above;  sides  and  below  somewhat  silvery;  lateral 
line  pale;  tins  mostly  pale;  sometimes  a  black  spot  in  the  axil.  Body 
rather  elongate,  compressed;  snout  sharp  and  conic;  mouth  rather 
small,  oblique;  maxillary  rea<ihing  beyond  front  of  orbit;  lower  jaw 
slightly  the  longer;  teeth  in  the  upper  jaw  nearly  equal,  the  outer 
series  not  being  especially  enlarged;  barbel  rudimentary  or  obsolete. 
Gill-membranes  considerably  united,  free  from  isthmus.  Vent  under 
first  dorsal.     Caudal  fin  lunate.      Pectorals  short,  scarcely  reaching 


•Nilsaou;  Bonaparte,  Catologo  Metodico,  1846,  45:  type  Gadu9  poUachims  L. 
(7tuXXur/Xy  many-fashioucil ;  an  old  name,  with  no  obvious  applicatiuu;  perhai»8 
merely  a  latinized  form  of  the  common  name.) 
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anal;  ventrals  short.  Head  4;  depth  4^.  D.  13-22-20;  A.  25-20;  Lat. 
1.  about  150;  vertebroe  64.  North  Atlantic;  common  northward  on 
both  coasts. 

{Gadus  virtna  and  G,  carhonariua  Linn.  Syst.  Nat. :  Merlangue pwyureu8  Storer,  Fish. 
Mass.  358:  Gadun  virtns  Giinther,  iv,  339:  Pollachius  carhonarim  Gill.) 

1244.  G.  chalcogrraininiis  Pallas. 

Blackish  above,  with  silvery  luster;  everywhere  puuctiilate  with 
black;  fins  also  puuctulate;  ventrals  and  first  anal  pale.  Snout  conic, 
sharp,  rounded  in  profile;  mouth  oblique;  maxillary  reaching  middle 
of  pupil;  cbin  with  a  minute  barbel;  teeth  small,  those  of  the  outer 
row  above  slightly  enlarged;  eye  large,  wider  than  the  flat  interorbital 
space,  4  in  head.  Gill-membranes  somewhat  united,  the  posterior  out- 
line deeply  emarginate;  vent  under  interspace  between  first  and  sec- 
ond dorsal;  first  dorsal  higher  than  the  others,  the  second  lowest; 
ventrals  filamentous,  reaching  two-thirds  distance  to  vent ;  pectorals 
long,  reaching  i)ast  front  of  anal;  caudal  somewhat  concave.  Head 
4;  depth  5.  D.  12-17-18;  A.  18-18;  V.  7.  North  Pacific,  south  to 
Monterey. 

{Gadus  chalcogrammus  Pallas,  Zoogr.  Ro8S.-Asiat.  iii,  198, 1811-1831:  Gadus periaco- 
pus  Cope,  Proc.  Amer.  Phil.  Soc.  Pbila.  1873:  Gadus  chalcogrammus  GUuther,  iv,  340.) 

ee.  Upper  jaw  with  an  outer  series  of  rather  larger  teeth.     {Boreogadus*  GUother.) 
12<lft.  O.  salda  Lepochin. 

Brownish  above,  silvery  below;  head,  body,  and  fins  minutely  dotted 
with  bla<;k;  the  dorsals  and  pectoral  almost  entirely  black,  as  is  the 
lower  half  of  the  anal  fins;  lateral  line  pale.  Barbel  minute  or  abt^ent; 
teeth  extremely  minute,  sharp,  those  in  the  outer  series  a  trifle  larger; 
snout  longer  than  eye,  which  is  equal  to  interorbital  space,  and  about 
one-fourth  head;  body  elongate;  tail  slender;  caudal  deeply  forked, 
the  upper  lobe  the  longer;  ventrals  long,  IJ  in  head;  pectorals  IJ; 
vent  below  front  of  second  dorsal.  Scaler  very  minute,  non-imbricate. 
Head  3§;  depth  5 J.  D.  13-15-21;  A.  lG-21.  {ColleU.)  Greenland  to 
Alaska  and  Eussia.  ' 

{Gadus  saida  Lcpechin,  Nov.  Comm.  Acad.  Scient.  Petrop.  1774,  512:  Gadus  saida 
GUother,  iv,  337;  Collott,  Norske  Nord-Havs  Exp.  1880,  126:  Merlangus  polaris  Sa- 
bine, Ai)p.  Parry's  Voyage,  ccxi,  1824:  Gadus  fabricii  Rich.  Faiiua  Bor.-Amer.  iii,  245: 
Gadus  fabricii  Giinther,  iv,  336:  Bareogadus  polaris  GiU,  Proc.  Acad.  Nat.  Sci.  Phila. 
1863,  233:  Boreogadns  saida  Bean,  BaU.  U.  S.  Nat.  Mus.  iv,  108:  ^  Gadus  pygmatus  Pal- 
las, Zoogr.  Koss.-Asiat.  iii,  190, 1811:  Gadus  a^iZMrReinh.  Kgl.  D.  Vid.  Sobtk.  1838,  126: 
1  Gadus  glacialis  Pct^^^rs,  Nord-Pol  Exp.  ii,  172,  1874.) 

•Giinther,  Cat.  Fish.  Brit.  Mus.  iv,  336,  1862:  type  Gadus  fabricii  Rich.  {fSopeo?, 
northern;  Gadus.) 
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444,— HYPSICOMETES  Goode. 
(Goode,  Proc.  U.  8.  Nat.  Mus.  1880,  347:  type  HypHcomeiea  gohioides  Goode.) 

Body  elongate,  covered  with  large  scales;  mouth  rather  small,  hori- 
zontal, the  lower  jaw  much  projecting;  2  or  3  rows  of  feeble  teeth  on 
jaws  and  vomer;  none  on  palatines.  Eyes  large,  superior,  near  to- 
gether. No  barbel;  no  pseudobranchiiB.  Caudal  fin  separate;  2  dor- 
sal fins,  the  first  of  a  few  long  rays,  the  second  with  a  longer  base, 
entire,  and  similar  to  the  anal;  ventrals  v^ell  developed,  each  of  0  rays. 
Deep-sea  fishes.    (5 V'«',  in  deep  water;  za*/xiynj?,  dweller.) 

1246.  II.  gobioides  Goode. 

Color  grayish,  clouded  with  darker;  belly  pale;  a  large  dark  blotch 
at  base  of  upper  rays  of  caudal.  Head  rather  broad  and  depressed, 
its  width  about  equal  to  greatest  depth  of  body;  maxillary  reaching 
front  of  orbit;  snout  broad,  rounded,  as  long  as  eye.  Caudal  truncate; 
longest  rays  of  first  dorsal  as  long  as  the  snout;  ventrals  wide  apart, 
with  broad  bases,  inserted  far  in  advance  of  the  pectorals.  Head  3; 
depth  8.  D.  C-17;  A.  16;  V.  6;  Lat.  1.  58.  L.  2  inches.  Gulf  Stream, 
off  the  coast  of  Ehode  Island.    (Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mus.  iii,  348, 1880.) 

^    44ft.— MEBIiUCIUS  Rafinesqae. 

Hakes, 

(Rafinesqnc,  Caratteri  di  Alcnni  Nuovi  Generi,  etc.  1810, 26:  type  GaduB  merluciuB  L.) 

Body  elongate,  covered  with  small  deciduous  scales.  Head  slender, 
conical,  the  snout  long,  depressed;  a  well-defined,  oblong,  triangular 
excavation  at  the  forehead,  bounded  by  the  ridges  on  the  separated 
frontal  bones;  these  ridges  converge  backwards  into  the  low  occipit:il 
crest;  eye  rather  large;  edge  of  preopercle  free;  preopercle  with  a 
channel  behind  its  crest,  crossed  by  short  radiating  ridges;  mouth 
large,  oblique;  maxillaries  extending  to  opposite  the  eyes;  lower  jaw 
longest;  no  barbels;  jaws  with  slender  teeth,  of  various  sizes,  in  about 
2  series,  those  of  the  inner  row  longer  and  movable;  vomer  with  sim- 
ilar teeth;  palatines  toothless.  Brancliiostegals  7.  Gill- rakers  long; 
gill-membranes  not  united.  Dorsal  fins  2,  well  separated,  the  first 
short,  the  second  long,  with  a  deep  emargination :  anal  emarginate, 
similar  to  second  dorsal;  ventral  fins  well  developed,  with  about  7 
rays;  vertebrie  peculiarly  modified,  the  neural  spines  well  developed 
and  wedged  into  one  another;  frontal  bone  double  and  the  skoll  oth- 
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erwise  peculiar  in  several  respects.  Species  several,  very  similar. 
Large,  voracious  fishes,  little  valued  as  food.  (MerluciuSy  the  ancient 
name,  meaning  "Sea-Pike.'') 

124T.  HI.  bilinearls  (Mitch.)  GUl.—J^a^e. 

Grayish,  darker  above,  dull  silvery  below;  axil  and  edge  of  pectoral 
somewhat  blackish;  inside  of  opercle  dusky  silvery;  inside  of  mouth 
dusky  bluish;  peritoneum  nearly  black.  Top  of  head  with  the  W- 
shaped  ridges  very  conspicuous;  eye  shorter  than  snout,  and  less 
than  interorbital  width;  maxillary  reaching  posterior  border  of  pupil; 
teeth  not  very  large,  smaller  than  in  M.  Sfniridus.  Scales  larger  than 
in  other  species;  pectorals  and  ventrals  long,  the  latter  reaching  three- 
fourths  distance  to  vent,  their  length  about  three-fifths  that  of  head. 
Head  3^;  depth  GJ.  D.  13-41;  A.  40;  Lat.  1.  100-110.  Coasts  of  New 
England  and  northward;  rather  common. 

(Stomodon'bHinearfa  MitchiU,  Kept.  Fish.  N.  Y.7, 1814 :  Gadua  alhidus  Mitchill,  Journ. 
Acad.  Nat.  Sci.  Phi  la.  i,  409:  Merlucius  alHdwt  Storer,  Hist.  Fish.  Mass.  '3Cyi;  Goode  <& 
Bean,  Bull.  Kssox  Inst,  xi,  9.) 

194§.  in.  smiridus  Raf.— European  Hake, 

Dusky  above,  silvery  below;  dorsal,  caudal,  and  distal  part  of  pec- 
toral blackish;  inside  of  opercle  black;  inside  of  mouth  black  poste- 
riorly, pale  in  front;  peritoneum  black.  Ventrals  a  little  more  than 
half  head;  t?eth  very  long.  Head  large,  3J;  depth  CJ.  D.  10-3i>;  A. 
36;  vert.  25  -f  20;  Lat.  1.  150.  Coasts  of  Europe;  abundant;  straying 
to  Greenland.  Here  described  from  specimens  taken  at  Genoa.  The 
identity  of  the  northern  species  with  M.  ainiridus  is  perhaps  uncertain. 

(Gadutt  merluccius  L.  Syst.  Nat.;  Rafinesqde,  Caratterl di  Alcnni  Nuovi  Generi,  IdlO, 
26:  Merlucius  vulgaris  Fleming,  Brit.  Anim.  193:  Merlaciun  vulgarin  Giiuiheri  iv,  344: 
JCpicopus  gayi  GUuther,  ii,  248.) 

1349.  I?I.  prodactus  (Ayres)  Gill. — Merluocio. 

Silver  gray;  head  dusted  with  coarse  black  dots;  inside  of  mouth  and 
opercle  jet  black;  peritoneum  silvery,  with  black  specks.  Head  with 
the  W-shaped  ridges  less  strongly  marked;  maxillary  reaching  center 
of  pupil;  eye  large;  pectorals  long  and  narrow,  reaching  vent;  ventrals 
much  smaller  than  in  M.  hilinearia,  reaching  half  way  to  vent;  their 
length  about  |  that  of  head ;  caudal  somewhat  forked.  Scales  quite 
small,  deciduous.  Testh  moderate.  Head  3^;  depth  7.  D.  11-41;  A. 
43;  Y.  7.  Lat.  1.  136.  L.  3  feet.  Pacific  coast,  from  Santa  Barbara 
northward;  abundant. 

(Merlangus  productus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  64:  Homalopomut  tratp* 
hridgii  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 132:  Gadus productus  GiintheT,  iv,  338; 
Gill,  Pioc.  Acad.  Nat.  Sci.  Phila.  1863,  247.) 
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446.— CHIASIVIODOIV  Johneon. 
(Johnson,  Proc.  Zool.  Soc.  Lend.  1833,  40d:  typo  Chiasmodan  niger  Johnson.) 

Body  elongate,  compressed,  and  tapering  posteriorly,  naked ;  belly 
pendent,  its  walls  membranaceous,  capable  of  great  dilation.  Mouth 
very  large;  lower  jaw  longer  than  upper,  without  barbel;  both  jaws 
with  two  series  of  large,  pointed  teeth,  some  of  the  anterior  being  very 
large  and  movable;  vomerine  teeth  none;  palatines  with  teeth  similar 
to  those  in  the  jaws.  Gills  4.  No  pseudobranchiie.  Gdl-opeuiugs 
very  wide,  the  membranes  joined  to  the  isthmus  for  a  short  distance. 
Dorsal  tins  two;  anal  single;  ventrals  inserted  below  pectorals,  each  of 
five  soft  rays.  Tail  not  isocercal,  truncate  at  base  of  ciiudal.  Caudal 
forked,  free  from  dorsal  and  anal.  Singular  fishes  of  the  deei>  sea,  re- 
markable  for  their  ability  tP  swallow  fishes  of  many  times  iheir  own 
size  by  means  of  the  great  distensibility  of  the  walls  of  the  body.  The 
position  of  this  genus  in  the  family  Gadid<je  is  doubtful.  (/.'«<7/ia,  a  mark 
of  the  form  of  the  letter  X;  odutv^  tooth;  the  two  anterior. canines  cross- 
ing each  other  when  depressed.) 

1250.  C.  niger  Johnson. 

Entirely  black.  Dead  compressed,  elongate,  the  crown  flat,  its  depth 
less  than  half  its  length;  maxillary  reaching  angle  of  preopercle ;  both 
jaws  armed  with  long,  pointed,  wide-set  teeth,  nearly  all  of  which  are 
movable;  two  ant^rioi*  teeth  of  upper  jaw  very  long,  crossing  each  other 
when  depressed ;  three  anterior  pairs  of  teeth  in  lower  jaw  likewise  pro- 
longed, the  third  pair  the  longest;  palatines  with  a  longer,  fixed  tooth 
in  front.  Eye  moderate,  above  the  anterior  part  of  maxillary,  45  in 
head,  shorter  than  snout,  as  wide  as  interorbital  space.  Lateral  line  in 
a  longitudinal  groove.  First  dorsal  of  slender  rays,  its  base  2J  in  that 
of  second  dorsal;  anal  commencing  behind  second  doi*sal,  its  anterior 
rays  without  connection  with  vertebral  column;  posterior  rays  of  anal 
and  dorsal  very  feeble;  pectoral  as  long  as  head  without  snout;  ven- 
tral half  as  long  as  pectoral.  Head  3^.  D.  11-28;  A.  27;  P.  13 ;  V.  5. 
L.  12  inches.  {Giintlier,)  Deep  seas;  taken  at  Madeira  and  oft*  the 
coast  of  Massachusetts. 

(Johnson,  1.  c.  40S:  Chiasmodm  niger  Giinlher,  v,  435.) 

Family  CXXI.— MACRUKLD^E. 

{The  Grenadiers.) 

Body  elongate,  tapering  into  a  very  long  compressed  tail,  which  ends 
in  a  i)oiut;  scales  moderate,  very  rough,  usually  keeled  or  spinous. 
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Teeth  villiform  or  cardiform,  in  bands,  ou  the  jaws  only;  tip  of  lower 
jaw  with  a  barbel;  premaxUlary  protractile.  Dorsals  two,  the  first 
short  and  high,  of  stiff,  spine  like  branched  rays;  the  second  dorsal 
very  long,  of  very  low  feeble  rays,  continued  to  the  end  of  the  tail ; 
anal  fin  similar  to  the  second  dorsal,  but  much  higher;  no  caudal  fin; 
ventrals  small,  subjugular,  each  of  about  8  rays,  Branchiostegals  6 
or  7.  Lateral  line  i)resent.  Gills  4,  a  slit  behind  the  fourth.  Gill- 
rakers  very  small;  gill-membranes  narrowly  united  to  the  isthmus;  no 
pseudobranchiiB ;  pyloric  ccBca  numerous;  air-bladder  present.  Genera 
about  5;  species  about  15,  chiefly  of  the  northern  seas,  in  deep  water. 
{Macruridw  Gunther,  iv,  390-398.) 

a.  Scales  of  moderate  size. 

b.  Sooat  produced,  conical;  cleft  of  moath  entirely  inferior Macburus,  447. 

bb.  Snout  short,  obtuse,  truncated;  cleft  of  mouth  lateral. 

CORYPU^NOIDES,   448. 

44T.— MACRURUS  Bloch. 

{Lepidoleprus  Risso.) 

{McusTourus  Bloch,  Ichth.  v,  152, 1787:  type  Macrourua  rupeatris  Bloch,  not  of  Gunner.) 

Snout  broadly  conical,  high,  projecting  beyond  mouth;  mouth  mod- 
erate, its  cleft  horizontal,  U-shaped,  entirely  inferior;  teeth  of  the  outer 
series  not  enlarged;  head  sometimes  with  roughened  bony  ridges,  one 
of  which,  on  the  suborbital  and  preorbital,  simulates  the  suborbital 
stay  of  the  Cottoids;  eyes  very  large;  scales  very  rough,  keeled,  the 
keels  usually  ending  in  spines.  Deep  water  fishes ;  mostly  northern. 
This  genus  grades  into  the  next,  and  is  perhaps  unworthy  of  retention. 
(fxaxpoq,  long;  Suffdy  tail.) 

a   Suborbital  region  with  a  conspicuous  bony  ridge  extending  f|x>m  the  preopercle 
along  the  suborbital  and  preorbital  to  the  end  of  the  projecting  snout. 

135  !•  HI.  fabrlcll  Suudevall. — Bat-tail;  Grenadier. 

Dusky,  inside  of  mouth  and  gill-openings  black;  peritoneum  black. 
Snout  sharp,  nearly  as  long  as  eye,  3 J  in  head;  an  area  of  loose,  rough- 
ish,  naked  skin  between  the  suborbital  ridge  and  the  moutb;  supra- 
ocular and  occipital  ridges  present,  the  interocular  space  concave. 
Scales  each  with  a  longitudinal  serrate  ridge  ending  in  a  spine;  first 
ray  of  dorsal  denticulated  toward  the  tip;  vent  behind  origin  of  second 
dorsal;  6  rows  of  scales  between  first  dorsal  and  lateral  line.  Head  4J; 
depth  6.  Eye  3  in  head.  D.  12-124;  A.  148;  V.  8;  Lat.  1.  ca.  125. 
Massachusetts  to  Greenland  and  Norway,  in  deep  water;  not  rare. 

(Coryphasna  rupestrU  Milller,  Zool.  Dan.  Prodr.  1776,  443  (not  of  Gunner):  Macrourua 
rupeMria  Bloch,  i,  152:  Macnirna  rvpeatria  GUnther,  iv,  390:  Macrurua  fabridi  Suude- 
vall, Vet.  Akad.  Handl.  1840,  6.) 
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1952*  Tfi.  carmlnatus  Goodo. ' 

Silver-gray.  Body  stouter  than  in  M,  hairdi^  the  tail  less  attenuate. 
Scales  heavy,  covered  with  long  spines  arranged  in  nine  or  ten  rows, 
like  wool-cards  {carnien)j  those  of  the  middle  row  similar  to  the  others. 
Eye  as  deep  as  width  of  interorbital  space,  5  in  head.  Snout  long, 
sharp,  depressed,  triangular,  3  in  head,  its  lateral  ridges  well  devel- 
oped, running  in  a  straight  line  under  the  eyes;  a  strong  horizontal 
ridge  from  supraorbital  to  gill-openings  parallel  with  subocular  ridges; 
barbel  very  short.  Long  ray  of  dorsal  unarmed ;  anal  rather  high,  its 
longest  rays  equal  to  half  width  of  interorbital  space;  pectoral  not 
reaching  anal;  ventral  behind  pectoral,  its  filament  not  reaching  anal. 
Head  6;  depth  8.  D.  10-80  + ;  A.  76  + ;  P.  13;  V.  7;  scales  ca.  6-100- 
12.    Gulf  Stream,  oflF  the  coast  of  Bhode  Island.    (Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  346.) 
aa.  Saborbital  region  without  conspicuous  bony  ridge. 
1253.  M*  balrdi  Goode  &  Bean. 

Brownish  gray,  bluish  below;  membrane  of  first  dorsal  and  under 
surface  of  snout  pink;  throat  and  branchiostegals  deep  violet;  front 
of  dorsal  and  anal  blackish.  Snout  sharp,  quadrate,  shorter  than  eye, 
with  4  radiating  ridges;  bony  ridge  of  preorbital  and  suborbital  obso- 
lete, this  region  unarmed  and  soft  to  the  toucli ;  mouth  less  distinctly 
inferior  than  in  other  species.  Scales  keeled;  first  long  ray  of  first 
dorsal  strongly  serrate  anteriorly;  vent  under  middle  of  first  dorsal. 
Head  6J;  depth  8.  D.  12-137;  A.  120;  scales  6-152-20.  Deep  water, 
off  the  coast  of  !N'ew  England.  This  species  approaches  Coryphcenoidesj 
and  renders  the  distinction  of  the  genus  Macrurus  doubtful. 

(Goode  &,  Bean,  Amer.  Journ.  Sci.  Art«,  xiv,  471,  1877.) 

44§.--€ORYPH^IV01DCS  Gunner. 
(Gunner,  Trondl]j.*Selsk.  Skrifb.  iii,  50,  1765:  type  Coryphcenoides  rupestrit  Gunner.) 

Snout  short,  obtuse,  high,  obliquely  truncated,  soft  to  the  touch, 
except  its  bony  center;  cleft  of  the  mouth  lateral;  head  without  prom- 
inent ridges,  the  membrane  bones  of  the  side  of  the  head  soft  and 
papery;  teeth  in  the  outer  series  of  upper  jaw  somewhat  enlarged. 
Scales  smooth  or  spinous.  Lower  jaw  with  a  barbel,  {xopo^'aiva^  Cory- 
phcena;  Udo^j  resemblance.) 

1254*  €•  rupestrls  Gunner. 

Bones  of  front  and  sides  of  head  thin  and  papery;  no  bony  ridges 
on  sides  of  head;  angle  of  preoporcle  with  a  conspicuous  four-angled 
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process.  Eyes  very  large,  longer  than  snout,  3i  in  head;  maxillary 
extending  to  below  posterior  edge  of  pupil.  Pectorals  inserted  above 
ventrals  and  below  first  ray  of  dorsal,  which  is  strong,  compressed, 
and  armed  anteriorly  with  sharp  teeth  directed  upward;  vent  under 
last  ray  of  first  dorsal.  Scales  small,  rough,  but  not  keeled.  Head  4; 
depth  5 J.  First  D.  11;  A.  ca.  110;  V.  8.  Banks  of  Newfoundland  to 
Norway,  in  deep  water. 

{CoryphcBnoides  rupestris  Gunner,  Trondhj.  Selsk.  Skrift.  iii,  50,  1765:  CoryphcBnoidea 
norvegicuB  Giinther,  iv,  398:  Macrourus  norvegicus  NilBson,  Skand.  Fauna  Fiske  600, 
1832:  Macrourus  atromi  Roinh.  Dansk.  Yidensk.  Afhandl.  vii,  129.) 

Order  U -HETEROSOMATA. 

{The  Flat-fishes.) 

"Cranium  posteriorly  normal;  anteriorly  with  twisted  vertex,  to  allow 
two  orbits  on  the  same  side,  or  one  vertical  and  one  lateral;  basis  cranii 
not  quite  simple.  Dorsal  fin  long,  of  jointed  rays.  Superior  pharyn- 
geals 4,  the  third  longest,  much  extended  forward,  the  inferior  sepa- 
rate." {Cope.)  This  order  includes  the  single  family  of  Pleuronectidce. 
{iTepo<;j  different;  ff&fiay  body.) 

{Anacanthini pUuroneotoidei  GilntUer,  iv,  399-504.) 

Family  CXXII  and  CXXIII.— PLEURONECTID^. 

{The  Flounders.) 

Body  strongly  compressed,  oval  or  elliptical  in  outline;  head  unsym- 
metrical,  the  cranium  twisted,  both  eyes  being  on  the  same  side  of  the 
body,  which  is  horizontal  in  life,  the  eyed  side  being  uppermost  and 
colored,  the  blind  side  lowermost  and  usually  plain.  In  very  young 
fishes  the  bones  of  the  head  are  symmetrical,  one  eye  on  each  side,  and 
the  body  vertical  in  the  water.  In  some  species  the  cranium  becomes 
twisted,  bringing  the  upper  eye  over  with  it;  in  others  the  upper  eye 
moves  through  the  cranium.  Mouth  small  or  large,  the  dentition 
various;  premaxillaries  protractile;  no  supplemental  maxillary  bone; 
pseudobranchijB  present.  Gills  4,  a  slit  behind  the  fourth;  lower  pha- 
ryngeals separate;  no  air-bladder;  vent  not  far  behind  head.  Scales 
various,  rarely  absent,  usually  small.  Lateral  line  usually  present, 
extending  on  the  caudal  fin,  sometimes  duplicated  or  wanting.  Dorsal 
fin  long,  continuous,  of  soft  rays  only,  beginning  on  the  head ;  anal 
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similar^  shorter;  caudal  various,  sometimes  coalescent  with  dorsal  and 
anal;  pectorals  inserted  rather  high,  sometimes  wanting;  ventrals 
under  the  pectorals,  usually  of  several  soft  rays,  sometimes  wanting. 
Fishes  mostly  carnivorous,  inhabiting  sandy  bottoms  in  all  seas,  some 
species  ascending  rivers.  Many  of  them  are  important  food-fishes. 
Geneni  about  40;  species  nearly  400. 

{Pleur(mectid(P  Gttnther,  iv,  399-604.) 

a.  Pectoral  and  ventral  fins  both  present ;  caudal  distinct ;  margin  of  prcopercle  more 

or  less  free. 
h.  Mouth  large;  t'Ceth  nearly  equally  developed  on  both  sides  of  the  mouth, 
c.  Ventral  fin  of  the  left  side  inserted  nearly  on  the  ridge  of  the  abdomen ;  body 

sinistral. 
d.  Vomer  with  teeth;  lateral  Hue  arched  in  front;  scales  small  or  obsolete. 

BOTHUS,  449. 
dd.  Vomer  toothless;  lateral  line  not  arched;  scales  well  developed,  mostly 

ciliated Citharicuthys,  450. 

CO.  Ventral  fins  both  lateral ;  vomer  and  palatines  toothless. 
e.  Caudal  fin  lunate. 

/.  Lateral  line  arched  in  front;  scales  cycloid Hippoglossus,  451. 

ff.  Lateral  line  not  arched. 

g.  Teeth  not  arrow-shaped ;  gill-rakers  few,  short. 

PLATYsoMATicernYs,  462. 
gg.  Teeth  arrow-shaped ;  gill-rakers  numerous,  loug. 

Atheresthes,  453. 
ee.  Caudal  fin  not  lunate,  the  middle  rays  pro<luced. 

h.  Lateral  Hue  arched  in  front ;  body  usually  sin  istral. 

Paralichthys,  454. 
hh.  Lateral  line  not  arched ;  body  dextral. 

HiPPOGLOSSOIDES,   455. 

th.  Month  small ;  teeth,  if  present,  most  developed  on  the  blind  side. 

j.  Teeth  small,  acute,  in  several  series;  lateral  line  nearly  straight, 

with   an  accessory   branch;   scales  small,  cycloid; 
eyes  dextral. 
k.  Lips  longitudinally  plicate;  dorsal  fin  beginning  on  the  blind 

side Pleuronichthys,  456. 

^A;.  Lips  simple;  dorsal  fin  beginning  on  the  median  lini^ 

Hypsopsetta,  457. 
Jf,  Teeth  in  one  series. 

I,  Teeth  rather  large,  bluntish  or  trenchant;  eyes  dextral  (some- 
times sinistral  in  one  species) ;  ventrals  (usually)  both 
lateral. 
m.  Dorsal  fin  with  less  than  80  rays;  anal  with  less  than  60. 

Plkuronectes,  458. 
mm.  Dorsal  fin  with  more  than  95  rays;  anal  with  more  than  80; 
body  unusually  elongate. 
It.  Left  side  of  skull  with  strong  mucous  cavi ties;  anal  spine 

present Glyptocephalus,  459. 

nn.  Loft  side  of  skull  without  conspicuous  mucous  cavities; 

anal  apine  obsolete Cynicoglossus,  460. 

Jl,  Teeth  small,  acute,  in  one  series;  lateral  line  nearly  straight, 
simple;  scales  thin,  ctenoid;  eyes  sinistral ;  left  ven- 
tral on  ridge  of  abdomen Etropus,  46L 
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Jjj.  Teeth  none;  eyes  sinistral ;  caudal  fin  snbsessilo;  body  transln- 

cent Thyris,  462. 

aa.  Pectoral  iins  one  or  both  reduced  or  wanting ;  margin  of  preopercle  usually  not  free. 

0,  Vertical  fins  ft-eo  from  the  caudal. 
p.  Eyes  sinislral;  caudal  snb^ssilc;  left  pectoral  only 
present;   lateral  line  present,  arched  on  eyed  side, 

straight  on  blind  side Monoj.kxe,  463. 

pp.  Eyes  dextral;  ventral  of  right  side  continuous  with 
anal ;  pectoral  fin  single  small,  or  wanting ;  scales 
very  rough ;  lateral  line  single^straight ;  teeth  villi- 

form,  on  blind  side  only Achircs,  464. 

00.  Vertical  fins  confluent  around  the  pointed  tail;  body 
sinistral;  no  pectoral  fins;  one  ventral  present;  eyes 
very  small.  . 
q.  No  lateral  line;  ventral  free  from  anal;  teeth 
minute,  on  blind  side  only ;  snont  not  hooked ; 
scales  ctenoid Aphoristia,  465. 

i 

449.— BOT HITS  Rafinesqne. 

Turhots. 

{Rhombus  Cuvier,  not  of  Lac^p^de:  LepidorhomhM  Gthr. :  Scophthalmus  Raf. :  Lophop^ 

»«//aGUl.) 

(Rafiuesque,  Caratteri  di  Alcuni  Nuovi  Generi,  1810,  23:  type  Bothus  rumolo  Raf.  = 
Plturonectes  rhombus  L. ) 

Eyes  and  color  on  the  left  side.  Body  broadly  ovate,  strongly  com- 
pressed; mouth  large,  oblique,  the  maxillary  reaching  to  beyond  eye; 
teeth  subequal,  iii  villifonn  or  cardiform  bands,  sometimes  in  single 
series;  a  small  patch  of  teeth  on  the  vomer.  Scales  small,  ctenoid  or 
cycloid,  sometimes  obsolete;  skin  sometimes  with  bony  tubercles.  Lat- 
eral line  strongly  arched  in  front,  without  accessory  branch.  Dorsal 
fin  beginning  on  the  snout;  anal  fm  not  preceded  by  a  spine;  ventral 
of  left  side  free  from  the  anal,  inserted  nearly  on  the  ridge  of  the  ab- 
domon,  its  base  broad,  the  rays  well  separated.  Species  sometimes  of 
large  size,  mostly  of  the  Atlantic.     (/So^^c,  deep.) 

a.  Scales  developed,  cycloid;  no  bony  tubercles.     (Bothus.^) 

19(l(l*  B*  maculatUS  (Mitch.)  J.  <&  G. — Sand-flounder;  Windott-pane. 

Light  olive  brown,  almost  translucent,  everywhere  marbled  with 
paler,  and  with  many  roundish  irregular  blackish  blotches;  fins  spot- 
ted. Body  broadly  rhomboid,  very  strongly  compressed ;  interorbital 
area  flattish;  eye  rather  large,  about  equal  to  snout;  teeth  in  both 
jaws  in  one  series  laterally,  in  a  very  narrow  band  in  front;  maxillary 
nearly  half  length  of  head.  Gill-rakers  rather  long  and  slender,  nu- 
merous, about  25  below  the  angle  of  the  arch.    Scales  well  developed, 

*  =  Lophopsetta  Gill,  Proc.  Acad.  Nat.  Sci.  Phi  la.  1862,  216:  type  Pleuronectes  nuicu- 
tatu$  MitchlU. 
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cycloid,  loosely  imbricated;  those  of  the  blind  side  a  little  smaller;  no 
bony  tubercles;  vertical  fins  scaly.  Anterior  rays  of  dorsal  elevated, 
branched,  with  free  tips.  Head  3J;  depth  If.  D.  65;  A.  52;  Lat.  1. 
85.  L.  18  inches.  Atlantic  coast  of  United  States,  very  common  north- 
ward; size  rather  small. 

{Pleuroneotes  nMculatiu  Mttch.  Rept.  in  Part  Fi8h.  N.  Y.  1814, 9:  Pleuronectes  aquosiu 
Mitoh.  Trans.  Lit.  &  Phil.  Soc.  i,  381),  1815:  Bhombm  aquosus  Giiuther,  iv,  411 :  Lophop- 
8etta  maculata  Qill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 21G.) 

450.— CITHABICHTHYS  Bleeker. 

(Hemirhombus  Bleeker:  Or(kop$etta  and  MetoponopaGiW,) 

(Bleeker,  in  Giinther,  iv,  420,  18S2,  and  in  Compt.  Rend.  Acad.  Sci.  Amsterdam,  xiii, 
1882:  type  CUhariohthys  cayennensis  Bleeker,) 

Eyes  and  color  on  the  left  side.  Body  oblou  g ;  mouth  of  the  large  type, 
but  comparatively  small,  with  one  or  two  series  of  small,  sharp  teeth  in 
each  jaw ;  no  teeth  on  vomer  or  palatines.  Gill-rakers  moderate,  slender. 
Dorsal  tin  beginning  just  in  front  of  eye;  all  the  fin  rays  simple;  vent- 
rals  of  colored  side  on  the  ridge  of  the  abdomen;  no  anal  spine;  caudal 
fin  convex  or  double-truncate  behind.  Scales  thin,  slightly  ctenoid. 
Lateral  line  nearly  straight,  simple.  Lower  pharyngeals  separate,  each 
with  a  single  row  of  teeth.  {CitharuSj  an  allied  genus;  ^x^o^j  ^^^ — * 
fish  which  lies  on  its  xiOapo^  or  ribs — that  is,  on  its  side.) 

a.  Teeth  in  upper  jaw  in  two  rows.    {HeTnirhomhw^  Bleeker.) 
&.  Interorbital  space  broad ;  lefb  pectoral  filamentons. 

1956.  €•  aramaca  (Cav.)  J.  &.  G. 

Light-brown,  with  blackish  blotches;  fins  mottled;  lefb  pectoral 
barred.  Body  elliptic-ovate,  the  anterior  profile  regularly  decurved, 
forming  an  angle  above  the  snout.  Mouth  rather  large,  arched;  max- 
illary 2%  in  head,  extending  to  below  eye;  teeth  in  upper  jaw  in  two 
series,  some  of  the  outer  forming  small  canines;  lower  teeth  in  one  row. 
Eye  large,  4  in  head;  lower  eye  in  advance  of  upper,  especially  in  the 
adult;  interorbital  space  broad,  concave,  as  broad  as  eye  in  adult,  much 
narrower  in  the  young.  Gill-rakers  short,  flattish.  Dorsal  rather  low, 
the  longest  rays  2 J  in  head;  anal  without  spine;  pectoral  of  left  side 
with  two  filamentous  rays,  its  length  1 J  to  2  times  head.  Scales  small, 
thin,  weakly  ciliate,  with  smaller  ones  intermingled.    Head  3§;  depth 

•Bleeker  MSS.  Gttnther,  Cat.  Fish.  Brit.  Mns.  iv,  4-^,  1862:  type  HemirkwrnhtM 
guineenais  Bleek,    (f//z,  half;  po^fio%^  BhombuB,) 
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2f.    D.  81;  A.  63;  Lat.  1.  63  (Lat.  1.  70,  Oiinther).    West  Florida  to 
Gaba ;  abundant  in  deep  water. 

{Plearonectes  aram€fMi  Cavier,  R^gne  Anim. :  HemxrlwmhuB  aramaoa  Gtlir.  iv,  422:^ 
t  Hemirhomhus  fuscus  Poey,  Syn.  Pise.  Cub.  186ri,  406. 

aa.  Teeth  in  both  jaws  in  single  series  (CithariohthyB), 
1357.  C.  sordldus  (Grd.)  Gthr. 

Dull  olive  brownish  of  varying  shade,  the  males  with  dull  orange 
spots  and  blotches;  each  scale  with  a  darker  edge;  dorsal  and  anal 
fins  in  the  male -blackish,  with  dull  orange  blotches,  and  edged  ante- 
riorly with  yellowish ;  female  paler,  the  tins  nearly  plain.  Form  ellip- 
tical; interocular  8i)ace  concave,  scaly,  a  conspicuous  sharp  ridge  above 
the  lower  eye;  mouth  not  large,  the  maxillary  about  3  in  length  of  head ; 
teeth  anteriorly  subequal,  growing  much  smaller  behind.  Gill-rakers 
about  16  below  the  angle.  Lower  pharyngeals  narrow,  each  with  one 
row  of  slender  teeth.  Scales  rather  large,  thin,  and  membranaceous, 
readily  deciduous,  their  edges  slightly  ciliate;  accessory  scales  numer- 
ous. Eye  large,  much  longer  than  snout,  3 J  in  head;  depth  of  caudal 
peduncle  less  than  one-third  head;  pectorals  long,  nearly  two-thirds 
length  of  head.  Head  3f ;  depth  2 J.  D.  95;  A.  77;  Lat.  1.  70.  Goast 
of  California  north,  to  Vancouver  Island;  very  abundant;  asmall,  sofb- 
fleshed,  dull-colored  species. 

(Psettichthya  sordidus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 142;  Glinther,  iv,  421; 
LockingtoD,  Proc.  U.  S.  Nat.  Mus.  1879,  83:  Metoponops  oooperi  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.  1864, 198:  Orihopsetta  sordida  Gill.) 

135§.  C.  spilopterus  GUnther. 

Olive  brownish,  usually  with  large  blotches  of  darker;  a  series  of 
distant,  obscure,  blackish  blotches  along  tbe  basal  portions  of  the  anal 
and  dorsal  fins.  Body  ovate.  Mouth  small,  very  oblique,  the  gai)e 
curved;  maxillary  2§  times  in  length  of  head,  reaching  beyond  middle 
of  orbit;  snout  projecting;  eyes  small,  even,  shorter  than  snout,  about 
6  in  head,  separated  by  a  narrow  ridge,  which  is  concave  and*  scaleless 
anteriorly;  teeth  all  small;  front  teeth  of  upper  jaw  wide-set,  much 
larger  than  the  posterior,  which  are  close  together  and  very  small; 
teeth  of  lower  jaw  few,  wide  apart.  Gill-rakers  short  and  strong,  13 
below  angle.  Pectorals  short,  less  than  half  length  of  head.  Scales 
large,  those  on  middle  of  sides  posteriorly  largest.  Head  3 J;  depth 
2-iV*  D.  80;  A.  61;  Lat.  I.  45.  Size  small.  Tropical  America,  north 
to  Florida  and  Louisiana  (here  described  from  specimens  obtained  at 
Panama). 

(Gttnther,  iv,  421;  GUnther,  Trans.  Zool.  Soc.  Lond.  1866,  471:  Citharichthy9  mkrot- 
tomus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  223.) 

Bull.  Nat,  Mus.  No.  16 52 
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1999.  C.  arctiflroiis  Goode. 

Light  bro^Ti.  Body  comparatively  elongate.  Scales  cycloid,  de- 
ciduous.  Lateral  line  sharply  defined,  straight.  Eye  4  in  head;  inter- 
orbital  space  very  narrow,  its  width  4  in  snout;  maxillary  3^  in  head. 
Dorsal  fin  beginning  above  front  of  upper  e^^e,  its  greatest  height 
more  than  half  the  length  of  the  head;  anal  beginning  below  axil  of 
pectoral;  caudal  triangular,  subsessile,  as  long  as  head;  rays  of  ver- 
tical fins  all  much  ezserted ;  pectorals  inserted  very  low,  that  of  the 
colored  side  being  twice  the  length  of  the  other.  Head  4;  depth  2^. 
D.  83;  A.  67;  P.  10  (left),  7  (right);  Lat.  1.  40.  L.  6  inches.  Gulf 
Stream,  off  the  coast  of  Rhode  Island;  abundant.    {€h>ode.) 

(Goode,  Proc.  U.  8.  Nat.  Mew.  1H80,  341.) 
1260.  €•  «iilconils  Goode. 

Ashy  gray,  with  dark  lateral  line;  eyes  black.  Body  comparatively 
de^p,  its  greatest  height  over  the  pectorals.  Scales  thin,  deciduous. 
Eye  3  in  head,  equal  to  snout,  and  more  than  twice  the  interorbital 
space,  which  has  a  strong  ridge;  maxillary  less  than  half  length  of 
head;  teeth  minute,  close-set,  in  a  single  series,  stronger  on  the  blind 
side.  A  strong,  sharp  spine  on  the  snout  at  the  anterior  termination 
of  the  ridge  at  lower  margin  of  upper  eye.  Highest  rays  of  dorsal 
half  length  of  head;  caudal  pointed,  triangular,  subsessile;  pectoral 
of  left  side  twice  as  long  as  the  eye,  not  half  longer  than  right  pec- 
toral. Head  4;  depth  2.  D.  74;  A.  60;  P.  4  (right),  10  (left);  Lat.  1. 
40.    L.  3  inches.    Gulf  Stream,  off  the  coast  of  Ehode  Island.    {Ooode.} 

(Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  342.) 

451.— H1PPOGI.OSSUS  Cuvier. 

Halibut. 

(Cnvier,  R^gne  Anim.  ii,  1817:  type  Pleuroneotea  hippogloMus  L.) 

^  Eyes  and  color  on  the  right  side.  Form  oblong,  not  strongly  com- 
pressed. Mouth  wide,  oblique;  teeth  in  the  upper  jaw  in  two  series, 
those  below  in  one;  anterior  teeth  in  upper  jaw,  and  lateral  teeth  in 
lower,  strong;  no  teeth  on  vomer  or  palatines;  lower  pharyngeal  teeth 
in  two  rows.  Dorsal  flu  beginning  above  the  eye,  its  middle  rays  ele- 
vated, the  posterior  rays  of  dorsal  and  anal  bifid;  caudal  filn  lunate; 
ventral  fins  both  lateral.  Scales  very  small,  cycloid;  lateral  line  with 
a  strong  curve  in  front.  Gill-rakers  few,  short,  compressed,  wide-set 
VertebrsB  16  4-  34.    Largest  of  the  flounders;  the  single  species  abound- 
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ing  in  the  Northern  seas.    (The  ancient  name,  from  fjrjroc,  horse  j  yXwaaa^ 
tongue.)         ^ 

1361*  II*  vulgaris  Fleming.— ^Tah'&ttt. 

Nearly  uniform  dark  brown;  blind  side  white.  Body  comparatively 
elongate,  not  strongly  compressed,  deep  mesially,  thence  rapidly  taper- 
ing each  way;  head  broad;  eyes  large,  separated  by  a  very  broad  flat- 
tish  area;  lower  eye  slightly  advanced;  mouth  large,  the  maxillary 
reaching  middle  of  orbit.  Head  3|;  depth  3.  D.  105;  A.  78.  In  all 
Northern  seas,  south  to  France,  Cape  Cod,  and  San  Francisco.  One 
of  our  most  important  food-flshes,  reaching  a  weight  sometimes  of  400 
potinds. 

(Pleuronectes  hippoglosstu  L.  Syst.  Nat.;  Fleming,  Brit.  Anim.  18*38,  197;  Otinther, 
iv,  403:  HippogUntsus  americanus  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1864,  220.) 

459.— PliATirSOMATICHTHYS  Bleeker. 

{Reinhardtius  Gill.) 

(Bleeker,  Comptes  Rendns  Acad.  Sci.  Aiusterd.  xiii,  1862:  type  Fleuroneeies  pinguit 
¥a,hTicins  =  Pl€uronect€8  hippoglossoides  Walbanm.) 

Eyes  and  color  on  the  right  side.  Body  more  or  less  elongate,  com- 
pressed; head  long  and  large;  mouth  large;  maxillary  reaching  be- 
yond eye;  jaws  with  strong,  unequal  teeth;  the  upper  with  2  series  in 
front,  these  converging  behind;  lower  jaw  with  a  single  series  of  strong, 
distant  teeth;  no  teeth  on  vomer  or  palatines.  Gill-rakers  few,  short, 
stout,  and  rough.  Fins  rather  low;  caudal  fin  Innate.  Lower  pha« 
ryngeal  teeth  in  1  row.  Scales  small,  cycloid;  lateral  line  without 
anterior  curve.  One  species  known,  (r^arwc,  flat;  <rcD/ia,  body;  ix^o<;j 
fish.) 

1962*  P.  Iiippofrlossoldes  (Walbanm)  Beem.—Gi'eenland  Halibut 

Yellowish  brown.  Snout  more  than  twice  as  long  as  the  orbit,  the 
diameter  of  which  is  one-eighth  the  length  of  the  head;  eyes  even  in 
front;  interorbital  space  flat,  scaly,  wider  than  the  orbit;  lower  jijw 
prominent;  length  of  maxillary  2 J  in  head;  teeth  conical,  pointed; 
upper  jaw  with  2  series,  convergent  posteriorly;  those  of  the  outer 
series  gradually  smaller  posteriorly;  a  pair  of  strong  canine  teeth 
anteriorly  in  the  inner  series,  the  other  teeth  of  this  series  being  very 
small;  lower  jaw  with  a  series  of  strong,  distant  teeth.  Gill-rakers 
short,  thick,  and  strongly  dentate.  Fins  naked.  Longest  dorsal  rays 
one-third  length  of  head;  no  anal  spine;  dorsal  and  anal  rays  all 
simple,  the  dorsal  beginning  over  posterior  third  of  the  eye.    Scales 
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very  small,  not  ciliated.     Head  4;  depth  3.     D.  100;  A.  75.    Green- 
land to  Cape  Cod,  common  northward,  reaching  a  very  large  size. 

(Pleuronectes  hippoglosMides  Walbaum,  Artedi,  Pise.  1792,  115:  Hippoglossut  grcm- 
landicus  Giiuther,  iv,  404.) 

453.— ATHEBE9THES  Jordan  &,  Gilbert. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Hub.  1830,  51 :   type  Platy9omatickikf$  $tomiat 
J.  &G.) 

Eyes  and  color  on  the  right  side.  Body  very  long  and  slender, 
closely  rx)mpressed,  tapering  into  a  long  and  slender  caudal  pedoncle,* 
head  elongate,  narrow;  month  extremely  large,  oblique,  the  long  and 
narrow  maxillary  extending  beyond  the  eye;  both  jaws  with  2  irr^- 
ular  series  of  sharp,  unequal,  arrow-shaped  teeth,  some  of  them  long 
and  wide-set,  the  others  short  and  close-set,  sharp;  the  long  teet^ 
fieely  depressible.  Gill-rakers  numerous,  long,  slender  and  stiff, 
strongly  dentate  within.  Scales  rather  large,  thin,  and  readily  decid- 
uous, slightly  ciliated;  those  on. the  blind  side  similar,  smooth;  lateral 
line  without  arch.  Fins  low  and  fragile.  Dorsal  commencing  over  the 
eye,  its  anterior  rays  low,  the.  posterior  rays  somewhat  forked ;  no  anal 
spine;  pectorals  and  ventrals  small,  both  of  the  latter  lateral;  caadal 
lunate.    {aOrjp^  arrow;  odwv^  tooth;  from  the  arrow-shaped  teeth.) 

1263.  A*  stomlas  Jordan  &  Gilbert. 

Plain  olive  brown,  the  margins  of  the  scales  darker;  blind  side  dusted 
with  black  points.  Head  long,  the  snout  protruding,  somewhat  truncate 
at  tip ;  mouth  excessively  large ;  the  maxillary  more  than  half  the  length 
of  the  head,  and  reaching  behind  the  eye;  teeth  in  upper  jaw  anteriorly 
in  a  single  series,  long,  slender,  and  wide-set,  much  smaller  and  closer- 
set  behind;  on  sides  of  jaw  the  teeth  are  very  small,  and  in  2  distinct 
series,  the  inner  of  which  corresponds  to  the  single  series  in  front,  the 
teeth  thus  gradually  increasing  in  size  forwards;  teeth  in  inner  series  of 
lower  jaw  very  sharp  and  slender,  longer  than  the  upper  teeth,  wide- 
set,  alternating  with  shorter,  depressed  teeth;  outside  of  these  larger 
teeth  is  a  series  of  fixed  small  teeth ;  all  of  the  long  teeth  in  both  jaws 
depressible  and  conspicuously  arrow-shaped  towards  their  tips;  inner 
series  of  small  teeth  in  upper  jaw  also  arrow-shaped,  depressible;  eye 
large,  4f  in  head ;  interorbital  space  scaly,  ridged,  not  a  third  the  width 
of  the  eye.  Gill-rakers  long  and  strong,  about  17  in  number  (in  total), 
the  longest  more  than  half  the  diameter  of  the  eye.  Upper  eye  with 
it«  range  entirely  vertical.    Scales  extremely  thin,  irregular  in  size,  not; 
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evenly  imbricated;  lateral  line  very  prominent.  Dorsal  fln  beginning 
just  behind  the  middle  of  the  eye;  caudal  peduncle  nearly  as  long  as 
the  pectoral  fin,  about  two-fifths  the  length  of  the  head.  Head  3^; 
depth  3^.  D.  103;  A.  86;  Lat.  1.  135.  San  Francisco  to  Alaska,  in 
deep  water;  reaching  a  length  of  2  feet. 

{Platysomaiichihys  stomitA  Jprdan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,301.) 

454.— PARAI.1CHTH¥S  Girard. 

{Pseudorhombus  Bleeker:  Anct/lopsetta,  Cli<Bnopseita,   and    Uropsetta  Gill:  Xystreuryi 

J.  &>  G :  Hippoglassina  Steindachuer. ) 

(Girard,  U.  S.  Pac.  R.  R.  Snrv.  Fish.  185H,  146:  typo  ParalichthyB  maculosus  Girard.) 

Eyes  and  color  on  the  left  side  (except  in  Paralichthys  maculosus  and 
Paralichthys  liolepisy  reversed  examples  of  which  species  are  about  as 
common  'as  sinistral  ones).  Body  oblong;  mouth  large,  oblique;  each 
jaw  with  a  single  row  of  usually  slender  and  sharp  teeth,  which  are 
more  or  less  enlarged  anteriorly;  no  teeth  on  vomer  or  palatines.  Gill- 
rakers  various.  Scales  small,  ctenoid  or  cycloid;  lateral  line  simple, 
with  a  strong  curve  anteriorly.  Dorsal  fin  beginning  above  or  before 
the  eye;  both  ventrals  lateral;  caudal  fin  double  truncate,  or  double 
concave,  its  middle  rays  produced;  no  anal  spine.  Species  numerous, 
found  in  all  warm  seas.     (i:apakXsXo<;j  patlallel;  ixOu^y  fish.) 

1364*  P*  calirornlcus  (Ayres)  J.  «&  G,— Monterey  halibut;  Ba$tard  halibut. 

Grayish  brown,  uniform,  or  mottled  with  blackish  and  pale,  the  head 
sometimes  sprinkled  with  black  dots;  young  brownish,  with  bluish 
spots.  Body  rather  long  and  thickish;  head  small;  eye  small,  little 
wider  than  the  broad,  flattish  interorbital  space ;  maxillary  as  long  as 
pectoral,  half  length  of  head,  reaching  beyond  eye ;  teeth  slender,  sharp, 
rather  long,  the  canines  moderate.  Scales  small,  finely  ciliate,  each 
scale  surrounded  by  narrow,  accessory  scales ;  scales  on  blind  side  simi- 
lar; fins  with  ctenoid  scales.  Dorsal  low,  beginning  over  front  of  upper 
eye.  Gill-rakers  very  long  and  slender,  numerous,  as  long  as  eye,  23 
below  the  angle.  Lower  pharyngeals  narrow,  with  small,  slender  teeth. 
Anal  spine  small,  concealed.  Head  3^  to  4^  ;  depth  2§.  D.  70;  A.  56; 
Lat.  1. 100.  Body  indifferently  dextral  or  sinistral .  Coast  of  California ; 
abundant  southward;  an  important  food-fish,  reaching  a  weight  of  60 
pounds. 

{Paralichthys  maculosus  Girard,  Proc.  Acad.  Nat.  Sci.  Phil.  1854,  147,  young  (not 
llhombus  maculosus  Cuvier,  which  is  also  a  species  of  Paralichthys):  Paralichthys  mac^- 
losus  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  147 :  Paralichthys  maculosus  Gtinther,  iv,  431 : 
Hippoglassus  cali/fnmicus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  i^9:  Paralichthys  macu' 
losus  and  VropscUa  calif omica  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.  1864, 197:  Pseudorhiymbua 
caUfomicu9  GUnther,  iv,  426.) 
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1265.  P*  opiiryas  J.  &  G.  (sp.  dot.) 

Color  brownish  gray,  mottled  with  darker;  fins  dusky,  with  roand, 
dark  blotches.  Body  moderately  elongate,  thickish ;  month  not  very 
large,  oblique;  each  jaw  armed  with  a  single  row  of  large,  sharp,  wide- 
set  teeth,  the  front  teeth  enlarged  and  canine-like,  about  8  on  each  side 
of  lower  jaw;  lateral  teeth  of  upper  jaw  minnte*  close-set;  chin  promi- 
nent;  maxillary  not  reaching  beyond  eye,  scarcely  half  length  of  head. 
Diameter  of  eye  about  equal  to  length  of  snout,  5 J  in  head.  Dorsal  fin 
low,  beginning  over  front  of  eye,  its  first  rays  about  5  in  head;  anal 
spine  obsolete.  Gill-rakers  rather  long  and  slender,  5  +  14  in  nnmber, 
the  longest  two-thirds  eye,  3^  in  mq^xillary,  their  length  4  to  5  times  their 
breadth  at  base.  Scales  very  small,  not  ctenoid,  with  few  accessory 
smaller  ones ;  curve  of  lateral  line  4^  in  straight  part.  Interorbital  space 
a  rather  narrow  bony  ridge,  anteriorly  naked,  not  wider  than  pupil  (in 
specimen  8  inches  long),  the  ridge  extending  backward,  forming  a  con- 
spicuous elevated  rim  behind  upper  eye.  Pectoral  about  half  length  of 
head;  caudal  J.  Head  SJ;  depth  2^.  D.  88;  A.  67;  Lat.  1.  90.  One 
specimen  known ;  from  Charleston,  S.  C. 

1266.  P.  dentatus  (L.)  J-  &  G. — Common  flounder. 

Blackish  olive,  mottled  and  blotched  with  darker;  fins  similarly 
marked,  the  pectorals  more  or  less  distinctly  barred.  Body  oblong, 
moderately  compressed;  mouth  wide,  oblique,  the  mandible  very  heavy 
and  much  projecting;  8  to  10  teeth  on  each  side  of  lower  jaw,  the  two 
anterior  teeth  very  long ;  anterior  teeth  of  upper  jaw  strong,  but  smaller 
than  those  in  the  lower  jaw ;  the  lateral  teeth  very  small  and  close-set. 
Eyes  small,  shorter  than  snout,  about  one  sixth  length  of  head,  and 
in  the  adult  as  wide  as  the  broad,  tlattish,  scaly,  interorbital  area;  the 
latter  is  much  narrower  in  the  young.  Scales  small,  cycloid;  accessory 
scales  few.  Gill-rakers  lanceolate,  dentate,  stoutish,  wide-set,  much 
shorter  than  eye,  tbe  longest  2^  times  as  loug  as  broad  at  base,  5^  in 
in  maxillary,  about  2  +  10  in  number;  pectoral  fin  about  as  long  as 
maxillary,  which  extends  beyond  eye,  and  is  rather  more  than  half 
length  of  head.  Dorsal  low,  its  anterior  rays  somewhat  exserted,  but 
short;  caudal  double  concave,  the  middle  rays  produced.  Anal  spine 
obsolete;  veutrals  small.  Fins  all  scaly.  Head  3|;  depth  2^.  D.  88 
(S5  to  93) ;  A.  66  {QJj  to  73) ;  Lat.  1.  about  100.  New  England  to  Texas 
4nd  West  Indies;  everywhere  one  of  the  commonest  species. 

(Pleiironectes  dvntattts  L.  Syst.  Nat.  i,  458:  Platesaa  ocellaris  Dokay,  New  York  Fanoa, 
Fish.  Iti42:  Faeudorhombiu  dentatua  and  P.  ooellaris  GUnther,  iv,  425-490:  Cktmop9ettM 
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ocellarU  QUI,  Proc.  Acad.  Nat.  Sci.  Phil.  1864,  218:  PleurtmeettB  melandgasftr  Mitcliill, 
Traos.  Lit.  and  Phil.  Soc.  N.  Y.  (doubled  example):  Plaiessa  ohlanga  Dekay,  New 
York  Fauna,  Fish.  1842,  299,  pi.  46,  f.  1&6,  not  Pleuronectet  oblongua  Mitch. :  Pseudo- 
rhomhus  oblongvA  GUnther,  iv,  426:  Pteudorhomhus  dentatu%  Goode  &,  Bean,  Proo.  U.  8. 
Nat.  Mu8.  1879,  123.) 

1967.  P.  alblffiiUa  J.  <&  G. 

Dark  olive,  mottled  with  dasky,  and  marked  by  numerous  more  or 
less  distinct  pale  spots,  which  are  sometimes  obsolete.  Body  moder- 
ately  elongate,  elliptical;  mouth  large,  the  maxillary  reaching  past 
lower  eye,  its  length  half  head;  teeth  rather  strong,  slender,  about  7 
on  each  side  of  lower  jaw;  3  or  4  moderate  canines  in  front  of  upper 
jaw;  the  lateral  teeth  being  minute,  close-set;  interorbital  space  nar- 
row, scaled  posteriorly,  the  upper  ridge  prominent  behind  upper  orbit; 
eye  5^  in  head..  Gill-rakers  broad,  the  longest  2 J  in  eye;  about  10  be- 
low angle.  Fins  low;  anterior  rays  of  dorsal  not  elevated  nor  exserted; 
the  longest  rays  behind  the  middle,  2f  in  head;  caudal  rounded,  IJ  in 
in  head.  Scales  moderate,  cycloid.  Lateral  line  with  a  high  curve,  its 
length  3 J  in  straight  part.  Head  3^;  depth  2f.  D.  77  (75  to  80);  A. 
60  (59  to  61);  Lat.  1.  90  (pores).  South  Atlantic  and  Gulf  coast,  rather 
common;  readily  distinguished  from  P.  dentatus^  by  the  smaller  num- 
ber of  fin  rays. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1«82.) 

ttl6§.  P.  squamilentus  J.  &  G. 

Brownish;  body  and  fins  spotted  with  darker;  caudal  mottled  with 
white;  pectorals  banded,  with  dark  spots.  Body  deep,  strongly  com- 
pressed ;  caudal  peduncle  very  short.  Head  wide,  the  eyes  large,  wide 
apart.  Mouth  very  large,  oblique,  the  broad  maxillary  reaching  well 
beyond  pupil,  its  length  more  than  half  the  head.  Lower  jaw  project- 
ing; teeth  few,  unequal,  in  a  single  row,  about  8  in  each  jaw  canine- 
like, the  two  in  front  of  lower  jaw  longest;  lateral  teeth  of  upper  jaw 
minute.  Interorbital  space  flat,  scaly,  nearly  as  broad  as  eye;  Scales 
very  small,  smooth,  adherent ;  curve  of  lateral  line  4J  in  straight 
part.  Gill-rakers  short,  3  +  9  in  number,  triangular,  roughly  toothed, 
little  higher  than  wide,  the  longest  nearly  half  eye.  Dorsal  beginning 
over  front  of  eye,  the  anterior  rays  4 J  in  head;  pectoral  short,  shorter 
than  maxillary.  Anal  spine  obsolete.  Caudal  double-rounded.  Head 
3| ;  depth  2.  D.  78;  A.  59;  Lat.  1.  123  (pores).  West  coast  of  Florida 
to  South  Carolina. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882.) 
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1SC9*  P*  oblonf^ns*  (Mitch.)  J.  &,  G. 

Grayish,  thickly  mottled  with  darker  and  somewhat  translucent; 
four  large,  horizontally-oblong,  black  ocelli,  each  surrounded  by  a 
pinkish  area;  one  just  behind  middle  of  the  body  below  the  dorsal, 
one  opposite  this  above  anal;  two  similar  smaller  spots  below  last 
rays  of  dorsal  and  above  last  of  anal.  Body  comparatively  elongate, 
strongly  compressed.  Eyes  large,  nearly  4  in  head,  separated  by  a  prom- 
inent narrow,  sharp  ridge.  Upper  jaw  with  very  numerous  small,  close- 
set  teeth  laterally,  and  4  or  5  canines  in  front;  the  lateral  teeth  abruptly 
smaller  than  the  anterior;  each  side  of  lower  jaw  with  7  to  10  teeth. 
Chin  prominent.  Maxillary  narrow,  reaching  past  middle  of  pupil,  2^ 
in  length  of  head.  Gape  curved.  Scales  weakly  ctenoid  or  cycloid. 
Gill-rakers  thick,  rather  long,  few,  about  8  below  angle.  Dorsal  low, 
beginning  over  front  of  eye,  some  of  the  anterior  rays  exserted,  but  not 
elongate;  the  longest  rays  behind  middle  of  fin,  not  quite  half  head. 
Caudal  IJ  in  head ;  pectoral  If.  Anal  spine  obsolete.  Head  4 ;  depth  2J. 
D.  72;  A.  60;  Lat.  1.  93.  (D.  79;  A.  59,  according  to  Mitchill;  D.  86; 
A.  76,  according  to  Storer).    Atlantic  coast, northward;  not  abundant. 

{Pieuronectes  ohlongus  Mitcliill^  Trans.  Lit.  and  Phil.  Soc.  i,  391,  1815 :  Plate89a  quad- 
rocellata  8torer,  Proc.  Boat.  Soc.  Nat.  Hist.  1847,  242,  and  in  Hist.  Fish.  Mass.  397,  pL 
XXX! ,  f.  3.) 

1270*  P«  ommatus  Jor.  &  Gilb.  nom.  sp.  nov. 

Brownish  olive,  with  four  large,  oblong,  ocellated  spots,  the  first  above 
the  arch  of  the  lateral  line ;  the  three  posterior  forming  an  isosceles 
triangle,  the  hindmost  being  on  the  lateral  line.  Body  oval,  com- 
pressed, very  deep;  an  abrupt  angle  above  eye.  Mouth  very  small, 
the  maxillary  reaching  to  below  middle  of  orbit,  2 J  in  length  of  head; 
teeth  comparatively  small,  about  14  on  each  side  of  lower  jaw;  no 


*A  specimen  in  our  collection  from  Wood's  Holl,  Mass.,  provisionally  referred  to 
this  species,  shows  the  following  characters: 

Brownish,  somewhat  mottled,  without  traces  of  ocelli  (possibly  faded);  fins  similar. 
Body  rather  elongate,  slenderer  than  in  other  species  and  more  compressed ;  mouth 
rather  large,  oblique,  the  lower  jaw  not  projecting,  the  maxillary  2i  in  head,  reaching 
to  opposite  iK)8terior  border  of  pupil ;  about  12  teeth  on  each  side  of  lower^w,  the  an- 
torior  rather  long,  about  equal  to  anterior  teeth  of  upper  jaw ;  lateral  teeth  of  upper 
jaw  becoming  gradually  smaller  posteriorly,  much  larger,  less  numerous,  and  more 
widely  set  than  in  other  species  of  this  genus.  Eyes  large,  longer  than  snout,  4  to  4|  in 
head,  separated  by  a  narrow,  elevated,  bony  rrdge,  narrower  than  pupil;  anteriorly 
scalelesA,  and  curved  behind  the  ux>per  eye  posteriorly.  Scales  moderate,  cycloid, 
rather  thin;  curve  of  lateral  Hue  4f  in  straight  part.  Gill-rakers  2 +  8  in  number, 
rather  long  and  slender,  about  4^  in  maxillary.  Dorsal  beginning  above  middle  of 
eye,  its  anterior  rays  not  longer  than  others;  the  middle  rays  a  little  longer  than 
longest  of  anal,  which  are  about  half  head;  caudal  as  long  as  head;  anal  spine  ob- 
solete; vent  rals  small ;  pectoral  If  In  head.  Head  4^;  depths}.  D.  77;  A.  63;  Lat. 
1.  90.    L.  about  14  inches. 
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strongly  differentiated  canines  in  either  jaw.  Eyes  moderate^  sepa- 
rated by  a  very  narrow,  sharp,  scaly  ridge.  Gill-rakers  very  short, 
thick,  few  in  number ;  about  8  below  angle,  the  longest  less  than  one- 
half  diameter  of  pupil.  Scales  rather  small,  very  strongly  ctenoid,  those 
on  blind  side  also  rough;  curve  of  lateral  line  rather  low.  Dorsal  be- 
ginning in  front  of  pupil,  its  anterior  rays  long  and  filiform,  much  ex- 
serted,  the  third  ray  half  head;  caudal  short  and  rounded^  If  in  head; 
ventral  fin  of  colored  side  elongate,  as  long  as  pectoral,  half  length  of 
head.  Anal  spine  wanting.  Head  3§;  depth  IJ.  D.  70;  A.  55;  Lat.  L 
about  85.    South  Atlantic  and  Gulf  coasts;  not  common. 

(Ancylopsetta  quadrocellata  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1864,  224,  not  Plateaaa 
quadrocellata  Storer,  which  is  also  a  species  of  Paralichthys:  Pieudorhambus  quadroeeU 
latu8  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1878,  370.) 

1971.  P.  liolepls  Jor.  &  Gilb. 

Color  olive  brown,  mottled  with  darker;  sometimes  with  very  distinct 
round  black  blotches;  vertical  fins  blotched  with  dark;  pectoral  of 
colored  side  with  oblique  bars.  Body  elliptical  ovate,  broad  and  com- 
pressed, its  curves  regular;  mouth  small,  very  oblique,  the  lower  jaw 
included;  maxillary  reaching  about  to  pupil,  2§  in  head;  eyes  rather 
large,  4^  in  head,  separated  by  a  very  narrow,  blunt  scaly  ridge ;  teeth 
small,  conical,  blunt,  in  a  single  row;  those  in  lower  jaw  subequal, 
close*set;  those  upper  jaw  more  distant,  decreasing  in  size  backwards; 

teeth  ^4^}!.  Gill-rakers  very  short,  broad,  and  strong,  minutely  ser- 
rate on  inner  margin,  about  seven  below  angle,  the  longest  scarcely 
one-fourth  as  long  as  the  eye.  Scales  small,  oblong,  cycloid,  the  smaller 
accessory  scales  extremely  numerous;  branchial  arches  and  skin  of  the 
shoulder  girdle  with  small,  cup-shaped,  tubercular  scales.  Dorsal 
rather  high,  firm,  low  in  front,  highest  near  the  middle  of  the  body; 
caudal  peduncle  very  short  and  deep,  its  depth  4  times  its  length. 
Pectoral  of  eyed  side  falcate,  usually  much  longer  than  head,  its  length 
varying  considerably.  Anterior  nostril  of  blind  side  with  a  long  flap. 
Head  3^;  depth  IJ.  D.  80;  A.  62;  Lat.  1. 123.  L.  15  inches.  Coast 
of  Southern  California;  indifferently  dextral  or  sinistral. 

(Xyatreurya*^  iiolepia  Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  34.) 

455.— H1PPOGI.OSSOIDCS  Gottsche. 

(Paetiichthys  Glrard:  Pomatopaetia  Gill.) 

(Gottsche;  Wiegmann^s  Archly.  1835,  168:  type  Hippogloaaoidea  limanda  Gottsche  =3 
Pleuronectea plateaaoidea  Fabric! us.) 

Eyes  and  color  on  the  right  side  (except  sometimes  in  H.  elassodon). 

*  Jordan  Sl  Gilbert  1.  c. :  type  X,  liolepia  J.  Sc,  G.    (^vdrpor,  raker;  evpvi,  wide.) 
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Body  oblong,  moderately  compressed;  mouth  rather  large,  with  one 
row  of  sharp  teeth  on  each  jaw,  besides  which,  in  the  upi)er  jaw,  is  often 
an  inner  row  of  small  teeth;  no  teeth  on  vomer  or  palatines;  gill-rakers 
rather  long  and  slender;  scales  ctenoid;  lateral  line  nearly  8t|*aight, 
simple,  or  with  an  accessory  dorsal  branch.  Dorsal  fin  low  in  front, 
beginning  over  or  before  the  eye ;  ventrals  both  lateral;  caudal  double 
truncate,  produced  behind.  Species  found  in  the  Korthem  seas. 
{[7:7:o^Xaf^<:oi:j  Hippoglossus ;  stdoq^  resemblance.) 

a.  Lateral  line  simple;  dorsal  beginning  above  eye. 

h.  Upper  jaw  with  one  scries  of  teeth.    (Hippoglosaoides,) 

1979.  BE.  platessoldes  (Fabricius)  Gill.— .Sou^^  Dab. 

Eeddish  brown,  nearly  plain.  Body  ovate;  mouth  moderate,  oblique; 
maxillary  narrow,  reaching  to  below  pupil,  2f  in  length  of  head;  teeth 
ratber  small,  conical,  larger  anteriorly^  in  one  row  in  each  jaw,  those  in 
the  lower  largest^  Eyes  rather  large,  tbe  upper  longer  than  snout,  4^ 
in  head;  lower  jaw  included,  but  with  a  projecting  knob  at  the  chin. 
Snout  thick,  scaly;  interorbital  space  narrow,  with  a  raised,  obtuse 
ridge,  entirely  covered  with  rough  scales  in  about  6  series ;  mandible 
with  a  series  of  scales.  Gill-rakers  rather  short'  and  robust,  not  toothed, 
about  ten  below  angle;  longest  raker  less  than  one-third  length  of  eye; 
fins  with  small,  rough  scales;  a  strong  pre-anal  spine;  pectoral  not  quite 
half  length  of  head.  Head  3^;  depth  2^.  D.  88  (80  to  93);  A.  70  (64 
to  75) ;  Lat.  1. 90  (pores).  North  Atlantic;  abundant  northward  on  both 
coasts.  Southern  specimens  (var.  Umandoides)  have,  as  a  rule,  a  smaller 
number  of  fin-rays  than  northern  specimens. 

(Pleuraneotes  platessaides  Fabricins  Fanna  GroBnlandica,  1780,  164:  Pleuronectes 
Umandoides  Bloch.  Ansl.  Fische,  iii,  24,  tab.  106:  Pomatopaetta  dentaia  Gill,  Proc. 
Acad.  Nat.  Sci.  Phila.  1864,  217:  Hippogloasoidcs  Umandoides  G'^utheTf  iv,  405:  Hippo- 
glossoides  dentatus  GUnther,  iv,  406;  Collett,  Norske  Nord-bavs.  Exp.  Fiske,  1880, 144.) 

1373.  If.  elassodon  Jor.  <&  Gilb. 

Brownish,  nearly  uniform,  sometimes  spotted  with  darker;  fins  gray- 
ish, irregularly  blotched  with  dusky.  Body  oblong-elliptical;  caudal 
peduncle  about  as  long  as  deep;  mouth  rather  large,  the  gape  curved; 
lower  jaw  projecting,  with  a  symphyseal  knob;  maxillary  narrow, 
reaching  beyond  middle  of  pupil,  2 J  in  head;  teeth  small,  close-set, 
nearly  uniform,  in  a  single  row.  Gill-rakers  slender,  smooth,  about 
16  below  arch,  the  longest  nearly  half  diameter  of  orbit.  Eyes  large, 
separated  by  a  narrow,  knife-like  ridge,  which  is  naked  or  with  a  single 
series  of  scales.    Scales  small,  firm,  rough,  those  on  tail  roughest,  those 
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on  blind  side  similar,  mostly  smooth  anteriorly.  Anal  preceded  by  a 
spine;  candal  long;  pectoral  of  eyed  side  balf  length  of  bead;  ventral 
reaching  past  front  of  anal;  pectoral  and  ventral  of  eyed.i^ide  with 
piickle-like  scales.  Head  3J;  depth  2 J.  D.  77-84;  A.  69-64;  V.  6; 
scales  45-10Q-4Q.  L.  18  inches.  Body  sometimes  sinistraL  Puget 
Sound  to  Alaska;  rather  common.  Very  closely  allied  to  the  preceding 
species. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Maa.  1880,  27a) 

aa.  Upper  jaw  with  2  rows  of  teeth, 
c.  Scales  small,  firm. 

1374.  H.Jordaiii  Lockington. 

Olive  brown,  nearly  uniform;  membrane  of  dorsal  and  anal  fins 
clouded  with  darker.  Body  broadly  elliptical.  Dorsal  and  ventral 
outline  equally  and  regularly  curved.  Mouth  oblique,  the  jaws  about 
even,  the  symphyseal  knob  but  little  projecting;  gape  curved;  maxil- 
lary broad,  reaching  to  behind  pupil,  2§  in  head;  teeth  in  2  series  in 
the  upper  jaw,  the  inner  series  small  and  distant  from  the  oater,  which 
is  considerably  enlarged  in  front;  lower  jaw  with  a  single  series  similar 
to  the  outer  series  in  the  upper  jaw,  but  larger.  Gill-rakers  rottghish, 
strong,  about  15  below  angle,  the  longest  about  half  as  long  as  eye. 
Lower  pharyngeals  rather  narrow,  each  with  a  single  row  of  sharp 
teeth.  Eyes  large;  interorbital  space  a  narrow,  blunt,  scaly  ridge. 
Dorsal  beginning  over  anterior  margin  of  pupil,  the  rays  all  simple; 
candal  fin  with  the  middle  rays  slightly  produced ;  anal  preceded  by  a 
spine;  pectoral  half  length  of  head.  Scales  of  colored  side  small,  firm, 
strongly  ciliated,  nearly  uniform  over  head  and  body;  lower  jaw  and 
snout  scaleless;  scales  on  blind  side  smooth.  Head  3^;  depth  2^.  D. 
94;  A.  72;  Lat.  1. 9G.  L.  20  inches.  Point  Concepcion  to  Puget  Sound; 
abundant;  an  important  food-fish. 

(Lockington,  Scientitio  Press  Sapplement,  April,  1879,  i,  20;    Lockington,  Proo. 
U.  S.  Nat.  Mns.  1879,  73.) 
00,  Scales  rather  large,  thin,  and  deciduous. 

1975.  H.  exilis  Jor.  <&  Gilb. 

Pale  olivaceous  brown,  with  dark  points,  forming  edgings  on  each 
scale;  bronze  spots  sometimes  present;  fins  mostly  dusky;  dorsal  and 
anal  edged  anteriorly  with  yellowish;  ventrals  largely  yellow.  Body 
slender,  compressed,  the  flesh  soft;  mouth  not  large,  very  oblique,  the 
gape  curved;  lower  jaw  scarcely  projecting,  with  a  knob  at  symphysis; 
OiXixillary  rather  narrow,  reaching  middle  of  pupil,  2§  in  length  of 
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head;  teetb  small,  slender,  close-set,  nearly  uniform;  above  in  2  series, 
below  in  1.  Eyes  large,  separated  by  a  sharp,  scaly  ridge;  lower  eye 
advance^*  Scales  comparatively  large,  thin  and  deciduous,  ctenoid, 
but  not  so  rough  as  in  the  other  species;  those  on  blind  side  similar, 
less  rough.  Lateral  line  prominent.  Fins  low,  fragile;  anal  preceded 
by  a  spine;  caudal  fin  long,  rather  pointed;  pectorals  small,  the  right 
pectoral  little  more  than  half  length  of  head.  Gill-rakers  short,  slen- 
der, toothed,  9  below  angle,  the  longest  about  one-third  diameter  of 
orbit.  Head  4;  depth  3^.  D.  78;  A.  62;  V.  6;  scales  16-71-18.  L. 
12  inches.  A  small,  weak  species,  abundant  in  deep  water,  from  San 
Francisco  to  Alaska. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  154.) 

aa,  JLateral  line  with  an  accessory  dorsal  branch;  teeth  in  one  row;  dorsal  beginning 
before  eye.    ( Psettichthys*  Grd. ) 

ISI76.  P.  melanosUctus  (Grd.)  J.  <&  G. 

Grayish  brown,  finely  speckled  with  darker  on  body  and  fins.  Body 
not  very  deep,  elliptical;  mouth  rather  small,  the  maxillary  extending 
to  below  pupil,  2f  in  head;  teeth  large,  in  a  single  series  in  each  jaw, 
those  in  lower  jaw  largest ;  a  few  large  canines  in  the  front  of  each 
jaw.  Eyes  very  small,  separated  by  a  broad,  flat,  scaly  space,  without 
ridge;  lower  eyie  slightly  in  advance  of  upper.  Gill-rakers  rather 
stout,  weak,  hooked  at  tip,  14  below  the  angle.  Scales  very  small, 
ctenoid  on  colored  side.  Lateral  line  nearly  straight,  with  a  long  acces- 
sory dorsal  branch.  Dorsal  commencing  in  advance  of  upper  eye,  the 
anterior  rays  elevated,  slender  and  cxserteil,  the  longest  about  one-third 
length  of  head.  First  ray  of  dorsal  nearly  free  from  its  membrane^ 
Pectoral  fin  short,  2^  in  head ;  anal  fiu  preceded  by  a  spine;  caudal  large, 
strongly  convex.  Lower  pharyngeals  very  narrow,  each  witji  one  row 
of  sharp  recurved  teeth.  Head  4;  depth  2 J.  D.  85;  A.  60;  Lat.  1. 112. 
Puget  Sound  to  Point  Concepcion,  common. 

{PsetHchihys  niclanostictM  Girard,  Proc.  Acad.  Nat.  Sci.  Phlla.  1854, 140:  Paettichthya 
melano8tictu8  Giinther,  iv,  420:  PsetUchthya  inelanoatiotua  Lockington,  Proo.  U.  S.  Nat. 
Mus.  1879,  73.) 

456.-P£.i:UR01fICTH¥S  Girard. 

{Heteroproaoiton  Bleeker.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 139:  type  Pleuronichthya  ocsnoaua  Girard.) 

Eyes  and  color  on  the  right  side.    Body  deep;  head  short,  with  very 

*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  140:  type  Paettichthya  melanoaiictHa 
Girard.    {tlfETra^  flounder;  ix^vi,  iish.) 
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short,  blant  snoat;  mouth  small,  with  several  series  of  slender,  acate 
teeth,  which  are  most  developed  on  the  blind  side,  and  are  often  want- 
ing in  one  or  both  jaws  on  the  colored  side;  no  teeth  on  vomer  or  pala- 
tines; lips  thick,  with  several  lengthwise  folds,  within  which  is  a  series 
of  short  fringes.  Lower  pharyngeals  narrow,  each  with  a  double  row 
of  very  small  teeth.  Gill-rakers  wide-set,  very  short  and  weak.  Lat- 
eral line  nearly  straight,  with  a  dorsal  branch  in  our  species.  Scales 
small,  cycloid,  non-imbricate,  imbedded.  Dorsal  fin  anteriorly  twisted 
from  the  dorsal  ridge  toward  the  blind  side;  anal  fin  preceded  by  a 
spine;  caudal  fin  convex  behind.  Intestinal  canal  elongate.  Herbiv- 
orous species,  feeding  chiefly  on  algsB.  Pacific  Ocean.  {nXeupoi/y  side; 
izOo^y  fish.) 

a.  Dorsal  fin  beginning  on  the  level  of  the  lower  lip;  interocular  ridge  with  blunt 
or  sharpish  tubercles. 

1277.  P.  decurrens  J.  &  G. 

Color  brownish,  usually  much  mottled  with  chocolate  and  grayish, 
often  finely  spotted  with  brownish  on  body  and  fins.  Eyes  very  large, 
3J  in  head ;  a  blunt  tubercle  in  front  of  upper  eye,  another  at  each  end 
of  the  narrow  interorbital  ridge,  the  posterior  largest,  but  usually  not 
spine  like;  two  or  three  above  the  latter  behind  the  upper  eye;  some 
prominences  above  the  opercle;  a  band  of  teeth  on  the  right  side  of 
the  lower  jaw,  similar  to  that  on  the  blind  side,  but  narrower.  Ver- 
tical fins  high,  the  longest  dorsal  and  anal  rays  two-thirds  the  length 
of  the  head.  Dorsal  beginning  very  low,  on  level  of  end  of  maxillary, 
its  first  nine  rays  on  the  blind  side.  Head  3§;  depth  1^.  D.  72;  A.  46 
L.  12  inches.    Coast  of  California;  rather  common  in  deep  water. 

(Pteuronichlhya  casno9U8  Lockingtou,  Proc.  U.  8.  Nat.  Mus.  1879,  97:  Pl^uronichihjfM 
qnadrituheroulatus  Jor.  &  Glib.  Proc.  U.  S.  Nat.  Mus.  1880,  50,  nee  PaJlas;  Jordan  & 
Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  453.) 

aa.  Dorsal  fin  beginning  on  the  level  of  the  upper  lip. 

6.  Interocular  ridge  posteriorly  with  a  strong,  backward-dirtsciod  spine.    - 

I27§.  P.  verticalis  Jordan  <&  Gilbert. 

Color  dark  olive  brown,  mottled  with  lighter  and  darker,  sometimes 
with  light  grayish  spots ;  middle  of  sides  often  with  a  dark  spot  ocel- 
lated  with  light  olive,  this  again  surrounded  by  darker;  fins  light,  often 
tinged  and  margined  with  reddish,  and  mottled  with  blackish.  Eyes 
large,  3^  in  head ;  a  tubercle  in  front  of  each  eye,  and  one  at  anterior 
end  of  interorbital  ridge;  posterior  end  of  ridge  with  a  strong,  sharp, 
backward  directed  spine;  a  tubercle  behind  upper  eye;  right  side  of 
lower  jaw  without  teeth.    Dorsal  and  anal  fins  lower  than  in  P.  decur- 
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ren8y  the  longest  rays  1%  length  of  the  head;  dorsal  fin  beginning  oppo- 
site or  slightly  below  the  premaxillary,  about  five  rays  being  on  the 
blind  side.  Head  4 ;  depth  1  J.  D.  65-72 ;  A.  46-48.  Coast  of  CaH- 
fornia;  not  rare. 

(Jordan  &  Gilbert,  Proo.  U.  8.  Nat.  Mas.  1880,  49.) 

bh,  Iiiterorbital  ridge  wit  boat  distinct  spine. 

1 370.  P«  ccenosus  Girard. 

Color  light  brown,  blotched  with  chocolate  color  and  yellowish,  some- 
times nearly  plain,  but  usually  profusely  mottled;  sometimes  with  ocel- 
lated  blotches,  sometimes  with  the  light  colors  replaced  by  purplish  red. 
Interorbital  ridge  prominent,  but;  without  spine  or  conspicuous  tuber- 
cles; the  tubercles  of  the  other  species  being  represented  by  slight 
elevations.  Vertical  fins  very  hij^h,  the  longest  rays  of  dorsal  and 
anal  two-thirds  the  length  of  the  head.  A  narrow  band  of  teeth  on 
the  colored  side  of  the  lower  jaw.  Dorsal  fin  beginning  on  the  level 
of  the  premaxillary,  its  first  five  rays  on  the  blind  side;  caudal  longer 
than  head.  Head  4^;  depth  IJ.  D.  68;  A.  48-50.  San  Diego  to 
Alaska,  not  generally  common,  but  widely  distributed;  usually  in 
deep  water. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1854, 139:  Parophrya  poenoaus  Gtlntber,  iv,  456.) 

45T.— HYFSOFSKTTA  GiU. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1884, 195:  type  Pleuronichthys  g»Uulatus  Grd.) 

Eyes  and  color  on  the  right  side.  Body  broad,  ovate^  rhomboid; 
mouth  very  small ;  teeth  slender,  equal,  acute,  in  several  series;  lips 
thick,  not  plicate.  Lateral  line  nearly  straight,  with  an  accessory 
dorsal  branch.  Scales  small,  smooth.-  Dorsal  fin  beginning  on  the 
dorsal  ridge,  not  turned  to  the  blind  side;  anal  spine  present;  caudal 
fin  convex.    Gill-rakers  little  developed,    (y »/'«',  deep;  v^frra,  flounder.) 

I2§0.  VI.  guttulattk  (Grd.)  QWl—Diamond  Flounder;  ''THrhot/" 

Brown,  with  numerous  pale-bluish  blotches  in  life,  these  disappearing 
in  spirits;  blind  side  white, with  a  strong  tinge  of  yellow  along  profile 
of  head ;  fins  plain,  sometimes  with  black  specks.  Body  very  deep, 
somewhat  angulated  near  middle  of  back  and  belly;  eyes  moderate, 
separated  by  a  flattish,  raised  area;  head  without  spines  or  tuber- 
cles ;  scales  of  opercular  region  little  developed ;  those  of  blind  side 
reduced ;  no  teeth  on  right  side  of  either  jaw.  Accessory  lateral  line 
long,  half  length  of  body.  Anal  spine  small;  pectorals  about  half 
length  of  head;  ventrals  rather  short;  caudal  peduncle  much  deeper 
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than  lon^;  caudal  large,  nearly  as  long  as  head.  Head  3^;  depth  IJ. 
D.  08;  A.  50;  Lat.  1.  95.  L.  12  inches.  A  variable  species.  Coast  of 
California;  abundant. 

(Pleuronichthys  gnUalatus  Oirard,  Proo.  Acad.  Nat.  8ci.  Phila.  1856, 137:  PUuranectf 
guttulatoB  GUather,  iv,  445:  Parophrys  ayreai  Gtiother,  iv,  456;  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.  1864, 195:  Plearonichthya  guUulaiua  Lockington,  Proc.  U.  S.  Nat.  Mus.  1879, 
94.) 

45§.— PLEVRONECTES*  LlnD»oB. 

Plaices. 

{Platesaa  Cuvier:  Platichthya  and  Parophrys  Girard:  Lepidopsetta,  Mysopseita,  UopsettOy 
and  Euchalarodua  Gill:  Clidoderma  aad  Paeudopleuroneciea  Bleeker:  Limanda 
Gott«cho:  Flesus  More&n.) 

(Artedi;  Linnseas  Systema  Natars:  type  Pleuronectes  plateesa  L.) 

Eyes  and  color  on  the  right  side  (except  in  P.  stellattts^  which  is  indif- 
ferently dextral  or  sinistral).  Body  ovate,  elliptical,  compressed;  head 
moderate,  sometimes  tnberculate;  mouth  small,  the  small,  narrow  max- 
illary reaching  front  of  eye  or  beyond ;  blind  side  with  one  (rarely  two) 
series  of  close-set,  conical  or  incisor-like  teeth ;  colored  side  of  both 
jaws  usually  toothless.  Scales  small,  ctenoid  or  cycloid,  often  imper- 
fectly imbricated,  sometimes  tubercular  or  obsolete.  Lateral  line 
nearly  straight,  or  more  or  less  arched  anteriorly,  simple,  or  with  an 
accessor^'  branch.  Gill-rakers  small,  widely  set.  Species  very  numer- 
ous in  northern  seas.     (rAct»/)3v,  side;  vi^znj^,  swimmer.) 

a.  Lateral  line  with  an  accessory  dorsal  branch,  long  or  short. 
b.  Lateral  line  straight  or  with  a  slight  arch. 

c.  Scales  mostly  cycloid,  small,  imbricated.    (Parophrysi  Girard.) 

19§1.  P.  vetnlus  (Grd.)  J.  &  G. 

Uniform  light  olive  brown;  the  young  somewhat  spotted  with 
blackish.  Body  elongate-elliptical ;  snout  very  prominent,  much  pro- 
truding, forming  an  abrupt  angle  with  the  descending  profile;  depth 
of  head  opposite  middle  of  upper  eye  about  equalling  distance  from 
middle  of  orbit  to  snout;  eyes  large,  separated  by  a  very  narrow,  high 


*  *^  If  we  were  to  attribute  to  some  of  the  characters  the  same  generic  valne  as  in 
other  PleuronecHdce,  we  should  be  obliged  to  establish  a  genus  for  almost  every  species, 
and  to  separate  iishes  which  evidently  form  one  natural  group"  (GUntherj  iv,  438). 
The  curvature  of  the  lateral  line  is  hero  subject  to  much  variation ;  the  accessory 
lateral  line,  characteristic  of  so  many  Pacific  species,  disappears  by  degrees,  while  the 
gradations  in  dentition  pnd  squaniation  are  so  numerous  as  to  be  apparently  useless 
for  generic  characters.  We  are  unable  to  follow  Dr.  Giinther  in  referring  to  PleuroneO" 
iesy  the  species  of  GlyptocephaluB  and  CynicogloMus^  which  seem  to  us  to  represent  a 
well-differentiated  type. 

t  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  139:  type  Parophrys  vctulus  Girard. 
(icapa,  near  together;  otppvi^  eyebrow;  in  allusion  to  the  narrow  interooolar  space.) 
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ridge;  eye  large,  4 J  in  head,  the  upper  with  vertical  range;  month  very- 
small;  maxillary  not  reaching  pupil;  teeth  trenchant,  small,  and  rather 
naiTOw,  widened  at  tip;  about  45  teeth  on  left  side  of  lower  jaw;  few 
teeth  on  right  side  of  lower  jaw.  Accessory  lateral  line  long.  Pec- 
toral about  half  length  of  head;  caudal  truncate,  1^  in  head.  Fin  rays 
entirely  scaleless.  Scales  on  body  all  cycloid,  those  on  cheeks  often 
slightly  ciliated.  Head  3J;  depth  2 J.  D.  74  to  86;  A.  54  to  68;  Lat.  1. 
105  (tubes).    Santa  Barbara  to  Alaska;  an  abundant  species. 

{Parophrya  vetuluB  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  140:  Parophrya  teMus 
GQnther,  iv,  455:  Pleuroncctea  digrammus  GUnther,  iv,  445:  Paropkry$  kubhardi  Gill| 
Proc.  Acad.  Nat.  Sci.  Plula.1862,  281.) 

oc.  Scales  everywhere  strongly  ctenoid,  well  imbricated.    (l8op$etta*  Lock.) 
d.  Scales  closely  imbricate ;  accessory  lateral  line  long. 

1982.  P.  isolepis  (Lockington)  J.  &  G. 

Color  brownish,  mottled  and  blotched  with  darker.  Body  elliptical^ 
much  compressed,  moderately  deep,  the  curvature  very  regular;  head 
moderate,  strongly  compressed,  the  profile  little  depressed  above  the 
eye;  eyes  rather  large;  interorbital  space  broad,  flattish,  with  several 
series  of  scales.  Scales  on  cheeks  similar  to  those  on  body,  rather 
large,  ctenoid,  and  closely  imbricated.     Mouth  comparatively  large; 

maxillary  reaching  pupil,  3§  in  head;  teeth  not  large,  about  ^J^4,  con- 
ical, close-set,  iu  one  somewhat  irregular  series,  or  partly  in  two  series; 
those  on  colored  side  small.  Lower  pharyngeals  each  with  a  double 
row  of  bluntish  teeth.  On  the  blind  side  the  scales  are  more  or  less 
ctenoid,  sometimes  smooth;  those  on  the  cheeks  weakly  ctenoid;  most 
of  the  opercle,  the  preopercle,  interopercle,  and  sabopercle  on  blind 
side  naked.  Lateral  liue  with  a  very  slight  arch  in  front,  the  depth  of 
which  is  less  than  one-fifth  the  length;  accessory  branch  nearly  as  long 
as  head.  Fins  rather  low,  mostly  covered  with  ctenoid  scales.  Head  4 ; 
depth  2J.  D.  88;  A.  65;  Lat.  1.  88.  L.  12  inches.  Point  Concepcion 
to  Puget  Sound;  rather  common  Id  deep  water.  This  species  bears 
some  resembrance  to  Hippoglossoides  melanostictus. 

{Lepidopsetta  umbroaa  Lockington,  Proc.  U.  S.  Nat.  Mns.  1879,  106  (not  of  Girard): 
Lepidopaelta  Uolepia  Lockington,  Proc.  U.  S.  Nat.  Mas.  1880,  325.) 

dd.  Scales  loosely  imbricate ;  accessory  lateral  line  very  short. 

19§3.  P.  ischyrus  J.  <&  G. 

Light  olive  brown,  vaguely  clouded  with  light  and  dark;  Ads  reddish 
brown;  a  few  roundish  dusky  blotches  on  dorsal  and  anal;  pectoral  and 

*  Lockington  MSS.:  type  Lepidopaelta  iaolepia  Lock.    (i6oiy  equal;  iferra,  floander.) 
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caadal  tipped  with  dusky;  blind  side  white^  immaculate,  or  with  small 
round  rusty  spots;  left  side  of  head  sometimes  rusty  tinged.  Body 
oblong,  robust;  caudal  peduncle  rather  long;  snout  projecting;  form- 
ing an  angle  with  the  profile;  mouth  oblique,  the  chin  projecting; 

teeth  j^~§,  narrowly  incisor-like,  bluntish,  in  a  single,  rather  close-set 

series;  maxillary  reaching  past  front  of  orbit,  5%  in  head;  eyes  large; 
interorbital  space  rather  broad,  scaly,  continuous  with  a  ridge  above 
opercle.  Head  mostly  covered  with  scales  like  those  of  the  body,  but 
smaller  and  rougher.  Gill-rakers  feeble.  Lower  pharyngeals  each 
with  two  rows  of  coarse  blunt  teeth.  Scales  thick  and  firm,  adherent, 
not  closely  imbricated;  those  in  front  well  apart;  all  the  scales  strongly 
ctenoid;  blind  side  with  similar  scales,  almost  as  strongly  ctenoid.  Ver- 
tical fins  mostly  scaly.  Lateral  line  conspicuous,  its  scales  less  rough 
than  the  others;  a  distinct  short  accessory  lateral  line  on  both  sides, 
extending  to  about  the  tenth  dorsal  ray,  less  than  oue-sixthhead ;  aseries 
of  pores  around  lower  eye  behind.  Dorsal  beginning  over  pupil,  its  ante- 
rior rays  low;  its  highest  rays  nearly  half  length  of  head;  caudal 
large,  double  truncate;  pectoral  of  right  side  about  half  head.  Head. 
3J;  depth  2.  D.  70  to  76;  A.  52  to  57;  V.  6;  Lat.l.  85.  L.  15  incht^s. 
Puget  Sound. 

(Parophrys  iachyrus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1880,  276.) 
hh.  Lateral  line  with  a  stroDg  arch  in  front;  scales  rough.     (Lepidopaetta*  Gill.) 

13§4.  P.  bilineatus  (Ayres)  Gthr. 

Yellowish  brown,  with  numerous  round  pale  blotches.  Body  broadly 
ovate,  thickish;  mouth  moderate,  turned  toward  the  left  side;  teeth 
stout,  conical,  little  compressed,  bluntish,  in  one  series,  rather  irregu- 
larly ])laced.  Lower  pharyngeals  broad,  with  two  rows  of  blunt  teeth- 
Gill-rakers  few,  very  short,  thick  and  weak,  without  teeth.  Snout  pro- 
jetjting;  eyes  large,  separated  by  a  prominent  ridge,  which,  like  the 
cheeks  and  upper  portion  of  the  opercle,  is  covered  with  rough  stellate 
scales;  lower  eye  advanced;  opercle,  subopercle,  and  interopercle  of 
left  side  scaly;  preopercle  naked.  Scales  rather  small,  mostly  ctenoid, 
not  closely  imbricated ;  those  on  the  blind  side  smooth ;  scales  on  the 
cheeks  and  other  parts  of  the  head  very  rough ;  scales  of  body  smoother 
and  less  closely  imbricated  anteriorly,  the  degree  of  roughness  varia- 
ble, northern  specimens  (var.  vmbrosus)  being  roughest    Lateral  line 

*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  195:  type  PUitichthyB  umbroBUS  Girard=: 
Plat€88a  bilineata  Ayres.    {XETttSo^y  scaly;  iperra,  flounder.) 

Bull.  Nat.  Mus.  No.  16 53 
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moderately  arched  anteriorly,  with  an  accessory  dorsal  branch,  which  is 
less  than  half  length  of  head.  Height  of  arch  less  than  one-third  its 
length.  Dorsal  beginning  over  the  eye,  it«  anterior  rays  low  j  caudal  con- 
vex; anal  preceded  by  a  spine;  a  concealed  spine  behind  ventralg;  rays 
of  dorsal  and  anal  all  simple;  dorsal  and  anal  somewhat  scaly;  candal 
three-fifths  length  of  head ;  pectoral  half  head.  Lower  pharyngeals 
broad,  each  with  two  rows  of  blunt  teeth.    Head  3f ;  depth  2J.    D.  80; 

A.  60;  teeth  f^^',  Lat.  1.  85.    L.  20  inches.    San  Francisco  to  Alaska; 

abundant  northward.    A  food-fish  of  some  importance. 

{Plaieasa  hilineata  kjre»,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  40:  PlewromeoteB  hHineatuB 
GUntlier,  iv,  444:  Lepidopaetta  bilineata  LockingtoQ,  Proc.  U.  S.  Nat.  Mas.  1879,  103: 
Platichthijs  umhrosus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18r>6,  136:  Pleuronecte$  um- 
brosus  Gttntlier,  iv,  454:  Plearonectes  pet'arcuatua  Cope,  Proc.  Amer.  Phil.  Soc.  1873.) 

aa.  Lateral  line  without  accessory  branch. 

e.  Lateral  line  strongly  arched  in  front ;  scales  ctenoid.    {Limanda*  Gottsche.) 

I2§5.  P.  ferruffinens  (Storer)  J.  &  Q.—Sand  Dab, 

Brownish  olive,  with  nnmerons,  irregular,  reddish  spots;  fins  simi- 
larly marked;  left  side  with  caudal  fin,  candal  peduncle,  and  margins 
of  dorsal  and  anal  tins  lemon  yellow.  Body  ovate-elliptical,  strongly 
compressed;  teeth  small,  conical,  close-set,  in  a  single  series  on  each 
side  in  each  jaw.  Snout  projecting,  forming  a  strong  angle  above 
npper  eye,  with  the  descending  profile.  Gill-rakers  of  moderate  length, 
very  weak,  not  toothed.  Eyes  moderate,  4J  in  head,  the  lower  slightly 
in  advance  of  upper,  separated  by  a  high,  very  narrow  ridge,  which  is 
scaled  posteriorly,  and  is  continued  backward  as  an  inconspicuous  but 
rough  ridge  to  the  beginning  of  the  lateral  line.  Scales  imbricate, 
nearly  uniform,  those  on  right  side  rough-ctenoid,  those  on  left  side 
nearly  or  quite  smooth;  scales  on  body  rougher  than  on  cheeks.  Cau- 
dal peduncle  short,  higher  than  long.  Dorsal  inserted  over  middle  of 
eye,  its  middle  rays  highest;  pectoral  less  than  two-fifths  length  of 
head;  caudal  fin  rounded;  anal  spine  present.  Lateral  line  simple, 
with  a  rather  low  arch  in  front,  the  depth  of  which  is  barely  two-fifths 
the  length.  A  concealed  spine  behind  ventrals ;  ventral  of  colored  side 
partly  lateral,  the  other  wholly  so;  anal  spine  strong.  Head  4  in 
length;  depth  2|.  D.  85;  A.  62;  Lat.  1.  100.  Atlantic  coast,  chiefly 
northward. 

( Platessa  ferrnginca  Storer,  Report  Fish.  Mass.  1839,  141 :  Platessa  roatrata  H.  Br 
Storer,  Bost.  Journ.  Nat.  Hist,  vi,  268:  Myzopseita  ferruginea  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.  1H64,  217.) 

''Gottsche,  Wiegmann's  Archiv.  1835,  100:  type  Pleuronecte»  limanda  Jj,=:IAmanda 
vulgaris  Gottsche.  (Limandaf  an  ancient  name  of  L,  vulgar%$;  perhaps  from  XXfirfYf 
a  small  bay  or  creek.) 
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1986.  P.  asper  Pallas. 

Brown,  nearly  plain,  the  blind  side  with  tinges  of  lemon-yellow. 
Form  of  P.  bilineattis.  Teeth,  small,  almost  conical,  on  both  sides  of  the 
mouth;  interorbital  space  narrow,  scaly;  opercle  and  preopercle  naked 
below.  Gill-rakers  very  feeble.  Pharyngeals  not  very  broad,  their  teeth 
bluntish,  not  paved.  Scales  small,  wide  apart,  partly  imbedded,  each 
one  with  1-^  spinules,  which  are  almost  erect;  anterior  scales  with  3-4 
of  these  spinules ;  posterior  mostly  with  1 ;  scales  of  bluid  side  smoother ; 
middle  rays  of  dorsdl  and  anal  only  scaly.  No  accessory  lateral  line. 
Anal  spine  present;  twentieth  anal  ray  and  thirty-seventh  dorsal  ray 
longest;  caudal  double  truncate.  Head  3^;  depth  2.  D.  G9;  A.  53. 
Alaska  to  Kamtschatka. 

(Pleuranectes  asper  Pallas,  Zoogr.  Ross.-Asiat.  iii,  425,  1811:  PleuronecUa  asper  Giin- 
ther,  iv,  454:  Limanda  aspera  Bean,  Proc.  U.  S.  Nat.  Mas.  1881,  242.) 

138T.  P.  beani  (Goode)  J.  <&.  O. 

Grayish,  mottled  with  darker;  a  conspicuous  black  blotch  on  the 
outer  rays  of  caudal  on  each  side.  Body  elliptical,  with  angular  out- 
lines, strongly  Compressed;  head  very  short;  snout  abbreviated;  mouth 
small,  sub  vertical;  teeth  small,  apparently  in  two  rows,  chiefly  on  the 
blind  side  of  lower  jaw;  eyes  large,  as  long  os  mandible;  interorbital 
space  very  narrow.  Dorsal  fin  beginning  about  pupil,  its  rays  long, 
wide  apart,  exserted ;  right  ventral  near  the  median  line.  Caudal  broad, 
fan-shaped.  Lateral  line  with  an  abrupt  curve,  the  length  of  which  is 
twice  its  height  and  about  equal  to  length  of  head,  its  scales  highly 
specialized;  lateral  line  on  colored  side  less  developed.  Scales  small, 
strongly  ctenoid  on  the  right  side;  larger  and  cycloid  on  the  blind  side. 
Head  5 J ;  depth  2f .  D.  64 ;  A.  63 ;  Lat.  1.  88,  27  scales  in  its  curve. 
Deep  water  off  the  Ehode  Island  coast.    {Ooode,) 

(Limanda  beani  Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  473.) 

ee.  Lateral  line  without  anterior  arch. 

/.  Eyes  and  color  on  either  side ;  scales  coarse,  stellate;  lower  pharyngeals  hroad, 
with  paved  teeth.    {PlatichtkyB*  Grd.) 

1988.  F.  stellatus  Pallas.— Ca/i/omia  ''Flounder.** 

Dark  brown  or  nearly  black,  with  lighter  markings;  fins  reddish 
brown;  dorsal  and  anal  with  four  or  five  vertical  black  bands;  caudal 
with  three  or  four  black  longitudinal  bands.  Body  broad  and  short, 
the  snout  forming  a  slight  angle  with  the  profile;  lower  jaw  projecting; 
interocular  space  rather  broad,  with  very  rough  scales.    Large  rough 

•Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1856,  136 :  type  Piatichthye  rugonu  Grd.  {icXcctv^, 
flat;  ix^v^i  fis^O 
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scales  at  base  of  dorsal  aud  anal  rays  and  on  sides  of  head;  similar 
but  smaller  scales  scattered  over  the  boily.  Lateral  line  smooth.  Fins 
without  scales ;  a  cluster  of  bony  prominences  above  operole.     Teeth 

incisor-like,  truncate,  rather  broad,  E  +  io-  ^^^^  pharyngeals  broad, 
with  coarse,  paved  teeth.  Head  3| ;  depth  2.  D.  58;  A.  42.  L.  30 
inches.  San  Luis  Obispo  to  Kamschatka;  very  abundant  northward; 
one  of  the  largest  and  most  important  of  the  flounders  of  the  Pacific 
coast. 

(Pallas,  Nov.  Act.  Petropol.  1,  347:  Plaiichthys  rugoaua  Girard,  U.  S.  Pac.  R.  R.  Snrv. 
Fi»h.  14H;  GUnther,  iv,  443:  Platichthifs  stellatus  Lockington,  Proc.  U.  S.  Nat.  Mus. 
1879,  91.) 

ff.  Eyes  and  color  strictly  on  the  right  side. 

g.  Scales  not  imbricat-ed,  usually  ctenoid  in  the  male,  cycloid  in  the  female ;  lower 
pharyngeals  broad,  with  paved  teeth.    (PUuronectes.) 

ltK§9«  P.  Quadritubercnlatus  Pallas. 

Grayisb,  mottled  with  paler  and  with  round  black  spots;  fins  very 
dark.  Form  of  P.  glaber.  Mouth  very  small,  with  small,  incisor-like 
teeth,  rounded  at  tip.  Eyes  separated  by  a  narrow  ridge;  about  five 
small,  prominent,  conical,  obtuse  bony  tubercles  in  a  row  above  the  op- 
ercle,  continuous  with  the  direction  of  the  lateral  line,  which  is  straight, 
without  accessory  dorsal  branch ;  tubercle  above  opercle  largest  Scales 
small,  cycloid  in  all  specimens  examined.  Anal  spine  present.  Head 
3§;  depth  2.  D.  GS]  A.  50;  Lat.  1.  78.  Coa«tB  of  Alaska  and  Kam- 
tschatka. 

(PallaS;  Zoogr.  Ros8.-A8iat.  iii,  423,  1811:  Parophrya  quadritubereulatus  GUnther,  iv, 
45<);  Bean,  Proc.  U.  S.  Nat.  Mus.  1H81,  241:  Pleuronectes  pallaH  Steindachner,  Ichth. 
Boitriige,  viii,  45,  1879.) 

1290.  P.  fflaber  (Storer)  Gill. 

Grayish  brown,  mottled  with  darker  brown ;  fins  with  blackish  spots. 
Body  oblong,  ovate.  Eyes  rather  small,  separated  by  a  naked  elevated 
ridge.  Jaws  sometimes  each  with  two  distinct  rows  of  teeth;  the  inter- 
rupted outer  series  of  truncate,  close-set,  thickish  incisor-like  teeth, 
which  are  sometimes  movable;  the  inner  row  of  similar  teeth  more 
widely  set  and  rather  distant  from  the  outer  row  (and  often  or  generally 
wanting);  about  20  teeth  in  outer  row  in  lower  jaw;  right  side  of  both 
jaws  toothless;  interorbital  ridge  continuous  with  a  broad,  naked, 
SDioothish,  tul>erculose  ridge,  which  joins  the  lateral  line.  Scales  small, 
distant,  non-imbricate,  smooth  in  the  female  and  more  or  less  ctenoid  in 
the  male;  those  on  blind  side  smaller.  Fins  moderate,  somewhat  scaly; 
anterior  rays  of  dorsal  low;  pectoral  a  little  more  than  half  head;  bases 
of  vertical  fins  not  tuberculate.  Anal  spine  present.  Lower  phaiyngeids 
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separate,  broad,  with  coarse  teeth.    Head  3J;  depth  2.    D.  55;  A.  40; 
Lat.  1.  70  (pores).    L.  10  inches.    Atlantic  coast;  chiefly  northward. 

{Platessa  glabra  Storer,  Proc.  Bost.  8oc.  Nat.  Hist,  i,  130,  1843,  and  Fish.  MasA.  !393, 
pi.  31,  f .  1 :  EuchalaroduB  puinami  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  m64,  2t^— male ; 
BeaDy  Proc.  U.  S.  Nat.  Mus.  1878,  347:  Liopaetta  glabra  Gill,  Proc.  Acad.  Nat.  Sci 
Phila.  1864,  217.) 

1291.  P.  glacialis  Pallas. 

Dark  brown,  the  fins  spotted.  Form  of  P.  gldber.  A  ronghened  ridge 
above  the  cheeks  and  opercles  on  the  eyed  side.  Eyes  separated  by  a 
narrow  smooth  bony  ridge.  Scales  minute,  imbedded,  non-imbricate, 
ctenoid  in  the  males,  smooth  in  the  females;  scales  on  blind  side  sim- 
ilar, less  developed;  scales  of  lateral  line  a  little  larger.  Teeth  col- 
ored, incisor-like,  forming  an  even  edge,  mostly  on  blind  side.  An 
anal  spine;  pectorals  short.  Head  4;  depth  2i^.*  D.  56;  A.  42.  Alaska 
to  Northern  Siberia. 

(Pallas,  Itin.  iii,  App.  706;  Pallas,  Zoo^^r.  Ross.  Asiat.  iii,  424:  Pleuronectea  glacial  is 
Richardson,  Fauna,  Bor.-Amer.  Fish.  258;  Beau,  Proc.  U.  S.  Nat.  Mus.  1H8I,241:  Flen- 
ronectes  cicatriooaua  Pallas,  Zoogr.  Ross.-Asiat.  iii,  424  (  ^,  D.  59;  A.  36):  Pleurontetm 
frankUni  GUnthor,  iv,  442,  1862  (  $,  D.  56;  A.  37). 

gg.  Scales  well  imbricated,  strongly  ctenoid;  lower  pharyngeals  narrow,  with  conic 
teeth.     {Paeudopleuronectea  Bleeker.*) 

1299.  P.  americanus  Walbaum. —  Winter  flounder  ;  Mud  dab. 

Dark  rusty  brown,  spotted  or  nearly  plain ;  young  olive  brown,  more 
or  less  spotted  and  blotched  with  reddish.  Body  elliptical,  an  angle 
above  eye.  Head  covered  above  with  imbricated,  strongly  ctenoid  scales 
similar  to  those  on  the  body;  blind  side  of  head  nearly  naked;  inter- 
orbital  space  rather  broad,  strongly  convex,  its  width  half  eye;  ihei 
space  entirely  scaled;  teeth  compressed,  incisor-like,  and  widened  ti)- 
wards  tips,  close-set,  forming  a  continuous  cutting  edge;  some  of  teeth 
often  emarginate,  sometimes  movable;  right  side  of  both  jaws  tooth- 
less. Highest  dorsal  niys  less  than  length  of  pectorals,  and  more  than 
half  length  of  head;  anal  spine  present.  Head  4  in  length;  depth  2\. 
D.  65;  A.  48;  Lat.  1.  83.    Coast  of  New  York,  northward;  abundant. 

(Walbaum,  Artedi,  Pise.  179*2,  113;  Giinther  iv,  443:  Platessa  plana  Storer,  Fish. 
Mass.  373.) 

459.— GLTPTOCEPHALUS  Gottsche. 

(Gottsche,  Wiegrannn*s  Archiv.  1835,  156:    type  GlyptoceplialuB  aaxioola  Gottsche  = 
Pleuroneotts  cynoglosHoa  L.) 

Eyes  and  color  on  the  right  side.  Body  extremely  elongate,  more 
than  twice  as  long  as  deep ;  much  compressed.    Head  very  small  and 


*Blceker,  Comtes  Rendns.  Acad.  Sci.  Amst.  xiii,  1862:  type  P/afea«a  i^tona  Storer* 
{TpBvdoif  false;  nXevpbvrfx^^^}  Pleuroneotes,) 
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short;  its  blind  side  with  many  excavations  and  mucous  cavities  in  the 
skull,  mandible,  and  preopercle.  Mouth  very  small ;  teeth  moderate, 
incisor-like,  broad,  equal,  close-set,  in  a  single  series;  no  teeth  on 
vomer  or  palatines.  Gill-rakers  short,  weak.  Lower  pharyngeals  nar- 
row, with  one  or  two  rows  of  conical  teeth.  Lateral  line  nearly 
straight,  simple;  scales  very  small,  smooth;  dorsal  and  anal  very  long, 
there  being  more  than  90  rays  in  the  dorsal  and  more  than  80  in  the 
anal;  caudal  fin  rounded;  anal  spine  present.  Vertebrse  in  increased 
number.    Korthem  seas.    {yXuTZTo^j  sculptured;  xs^akij^  head.) 

1298*  O.  cynofflossus  (Linn.)  Gill.~Crat47-^ttii(fer. 

Grayish  brown;  membranes  of  the  fins  with  dark  spots;  pectoral  of 
the  colored  side  dark,  about  half  as  long  as  the  head.  Upper  jaw  with 
about  30  teeth;  eyes  large,  separated  by  a  narrow,  scaly  ridge;  opercle 
adnate  to  shoulder-girdle  for  a  short  distance  only.  Pectorals  very 
short,  not  falcate,  that  of  right  side  about  half  length  of  head.  Head 
5  in  length;  depth  2f.  D.  105  (101  to  112);  A.  95  (87  to  99).  Lat.  1. 
125.  Korth  Atlantic,  on  both  sides;  abundant  in  deep  water  north- 
ward. 

(Pleuronectea  cynoghssua  Linn.  Syst.  Nat.  i,  259, 1758:  Glyptocephalus  acadianwi  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1873,  361:  Pleuronectea  cynoijlosnus  Gliiitber,  iv,  449:  Plcu- 
ronectea  elongatus  GUuther,  iv,  450:  Collett,  Norske  Nord-Havs.  Exp.  260.) 

1994.  €r«  zachirus  Lockiugton. 

Uniform  brownish,  fins  darker ;  blind  side  everywhere  dusted  with 
dark  points.  Body  elongate;  snout  very  blunt;  interorbital  space  a 
very  narrow,  scaly  ridge;  mouth  somewhat  twisted  toward  the  blind 
side;  teeth  on  both  sides  of  jaws,  broad  and  compressed,  in  a  single 
row,  forming  a  blunt,  continuous  edge;  about  34  in  the  lower  jaw. 
Eyes  very  large,  3f  in  head.  Opercle  nearly  free  from  shoulder-girdle. 
Pectoral  of  the  colored  side  falcate,  longer  than  the  head,  more  than 
twice  as  long  as  the  pectoral  of  the  blind  side.  Body  not  slimy.  Head 
4f ;  depth  3.  D.  94  to  106;  A.  79  to  89 ;  Lat.  1. 138.  L.  15  inches.  Coast 
of  California;  in  deep  water. 

(Lockington,  Proc.  U.  8.  Nat.  Mus.  1879,  88.) 

460.— CTiVICOOLOSSUS  Bonaparte. 

(Microstomtis £xott»chey  preoccupied  by  Microstoma:  Brachyprowpon  Bicker.) 
(Bonapaite,  Fauna  Italica,  1837,  fasc.  xix:  type  Pleuronectes  microatomus  Don.) 

This  genus  agrees  with  Olyptocephalm  in  the  elongate  body,  long 
flns,  and  numerous  vertebrae,  differing  in  the  absence  of  the  cavernous 
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structure  of  the  head.    Anal  spine  obsolete,     (xuvtxo^,  dog  like;  flaKsaa^ 
tongue.) 

1295*  €r«  pacific  US  Lockiugton. 

Olive  brown,  with  darker  blotches;  fins  blackish;  blind  side  more  or 
less  dusky.  Body  elongate,  elliptical;  snout  not  blunt;  interorbital 
spa<;e  a  narrow,  scaly  ridge;  eyes  large,  3  in  head;  mouth  very  small; 
teeth  large  and  very  broad,  forming  a  continuous  cutting  edge  on  blind 
side  only  of  each  jaw;  about  10  teeth  in  lower  jaw.  Opercle  above  its 
angle  wholly  adnate.to  shoulder-girdle.  Dorsal  and  anal  fins  low. 
Pectoral  fins  moderate,  that  of  the  colored  side  a  little  the  longer, 
about  two-thirds  length  of  head;  ventrals  very  small.  Body,  exces- 
sively slimy  in  life.  Head  4J;  depth  3 J.  D.  102;  A.  ^^^  Lat.  1.  UO. 
L.  12  inches.    Alaska  to  Monterey;  abundant  in  deep  water. 

(GlyptocephaluB  pacificua  LockiDgton,  Scientific  Press  Suppl.  i,  21,  April,  1879:  Glypto- 
cephalus  pacificus  Lockington,  Proc.  U.  8.  Nat.  Mus.  1879.) 

461.— ETROPVS  Jordan  &  Gilbert. 
(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,  384:  type  Etropus  cronsoUiM  J.  &  G.) 

Eyes  and  color  on  the  left  side.  Body  regularly  oval,  deep  and 
compressed.  Head  small;  mouth  very  small,  the  teeth  close-set,  slen- 
der and  pointed,  somewhat  incurved,  mostly  on  the  blind  side;  no  teeth 
on  vomer.  Eyes  small,  separated  by  a  narrow,  scaleless  ridge;  margin 
of  preopercle  free.  Ventrals  free  from  anal,  that  of  colored  side  in- 
serted on  ridge  of  abdomen,  its  base  rather  long.  Dorsal  fin  beginning 
above  eye;  caudal  double  truncate;  anal  without  spine.  Scales  thin, 
deciduous,  ctenoid  on  left  side,  cycloid  on  blind  side.  Lateral  line 
simple,  nearly  straight.  Size  small.  This  genus  is  apparently  allied 
to  Citharichthys^  although  the  mouth  is  very  small,  {erpovy  abdomen; 
rf>Dc,  foot;  in  allusion  to  the  insertion  of  the  ventrals.) 

1296.  E.  crossotus  J.  <&  G. 

Light  brown,  with  some  darker  blotches;  fins  mottled  and  spotted. 
Teeth  in  lower  jaw  on  both  sides,  in  upper  on  blind  side  only.  Eyes 
large,  separated  by  a  narrow  scaleless  ridge,  which  extends  above  the 
opercle;  edge  of  preopercle  and  especially  of  opercle  on  blind  side 
fringed  with  white  cilia.  Caudal  one-fourth  longer  than  head;  pectoral 
of  left  side  three-tiftlis  head;  ventral  of  blind  side  longest,  inserted  in 
advance  of  the  other.  Head  4J ;  depth  2.  D.  80;  A.  61 ;  V.  0;  Lat.  1.  ()S. 
L.  5  inches.  Coast  of  Louisiana  and  Texas  to  Mazatlan  and  Panama; 
locally  abundant. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,  364;  1882,  — .) 
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462.— THYRIS  Goode. 
(Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  344:  type  Thyris  pellucidus  Goode.) 

Body  elongate,  soft,  and  translucent.  Head  very  short;  mouth  small, 
toothless.  Eyes  sinistral,  close  together,  the  lower  slightly  advanced. 
Pectorals  of  blind  side  smallest ;  ventrals  crowded  together  on  median 
keel  of  bo<ly,  their  bases  prolonged  on  this  keel.  Rays  simple ;  dorsal 
beginning  on  the  snout;  caudal  subsessile,  almost  confluent  with  dorsal 
and  anal.  Scales  very  thin,  easily  detached,  probably  cycloid.  Lateral 
line  well  marked,  straight.  One  species  known,  from  deep  water. 
(Oupiq^  window,  from  the  transluceut  body.) 

I99T.  T.  pellacidus  Goo<le. 

Colorless,  translucent;  three  conspicuous  dusky  longitudinal  lines  on 
left  side,  the  middle  one  faintest.  Two  streaks  on  right  side;  eyes 
black.  Body  thin,  pellucid,  divided  into  three  longitudinal  tracts  by 
depressions  at  the  bases  of  the  rows  of  interspinous  processes.  Scales 
small,  thin,  caducous.  Head  very  small;  eyes  small,  protruding,  their 
diameter  equal  to  the  interorbital  space  and  half  the  length,  of  the 
snout;  mouth  small,  formed  as  in  the  soles,  the  upper  jaw  somewhat 
hook-shaped.  Dorsal  fin  beginning  in  advance  of  the  eye,  of  long, 
flexible,  simple,  rays,  the  tips  of  which  are  much  exserted.  Pectorals 
inserted  far  below  lateral  line,  that  on  blind  side  as  long  as  orbit,  the 
other  as  long  as  snout;  ventrals  reaching  past  front  of  anal.  Head  5; 
depth  3.  D.  100;  A.  80;  P.  12  (left),  4  (right).  L.  3  inches.  {Goode.) 
Gulf  Stream,  oft'  the  coast  of  Rhode  Island.  Perhaps  a  larva  of  some 
species  of  which  the  mature  form  is  as  yet  unknown. 

(Goodo,  Proc.  U.  8.  Nat.  Mus.  laSO,  :J44.) 

AeS.—IflONOLENi:  Goodo. 
(Goode,  Proc.  U.  8.  Nat.  Mii8.  18S0,  338:  typo  Moiwlene aeasilicauda  Goode.) 

Body  thin,  elongate;  eyes  on  the  left  side,  very  close  together,  near 
the  profile;  mouth  moderate,  the  length  of  the  maxillary  less  than  one- 
third  that  of  the  hetvd;  teeth  minute,  in  a  single  series,  nearly  equal  on 
both  sides;  no  teeth  on  vomer  or  palatines.  Scales  rather  large,  ctenoid 
on  colored  side,  cycloid  on  blind  side.  Lateral  line  well-marked,  that 
of  colored  side  strongly  and  angularly  curved  anteriorly;  that  of  blind 
side  nearly  straight.  Pectoral  of  blind  side  wholly  absent;  dorsal 
beginning  on  the  snout,  its  rays  all  simple.  Caudal  fin  sessile,  almost 
confluent  with  dorsal  and  anal.  Ventral  fins  normal.  Gill-rakers  few, 
feeble.    Vertebrae  43.    Deep-sea  fishes.    (/icJyo^,  single;  wXivT^^  arm.) 
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1998*  M.  sessilicauda  Goode. 

Ashy  browu,  with  darker  brown  spots;  blind  side  white;  pectoral 
blackish,  with  traces  of  darker  transveree  bands.  Body  thin,  its  thick- 
ness not*  greater  than  the  diameter  of  the  eye ;  depth  7.J  times  the  diame- 
ter of  the  eye;  head  everywhere  closely  thatched  with  scales  even  to 
the  edges  of  the  lips.  Vertical  fins  mostly  scaly.  Lateral  line  on  left 
side  arched,  its  direction  peculiar,  the  curve  having  two  angles;  lateral 
line  on  blind  side  nearly  straight.  Dorsal  beginning  on  the  snout, 
highest  posteriorly,  its  longest  rays  half  the  head ;  anal  beginning  close 
to  the  vent.  Caudal  rounded.  Pectoral  three-fourths  length  of  head. 
Ventrals  on  the  median  line,  equal.  Head  5;  depth  2§.  D.  99  to  103; 
A.  79  to  84;  scales  23-92-25,  20  in  the  anterior  curve.  L.  6  inches. 
Gulf  Stream,  off  Newport,  Ehode  Island.    (Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  338.) 

464.— ACHIRVS  Lac^pMe. 

Soles, 

(Lac^pMe,  Hist.  Nat.  des  PoiRs.  iv,  G.59,  1802:  type  Pkuraneotes  achirua  1,.=  dchirus 
fasciatus  L,B.xi.  =^  Pleuronectea  lineatus  L.) 

Eyes  and  color  on  the  right  side.  Body  oblong,  bluntly  rounded 
anteriorly.  Head  small ;  e^^es  small,  close  together,  the  upper  eye  in 
advance  of  the  lower;  mouth  small,  somewhat  turned  toward  the  colored 
side;  nasal  flaps  present,  the  nostril  of  the  blind  side  fringed;  lip  of  the 
colored  side  fringed;  teeth  very  small,  on  blind  side  only;  gill-openings 
narrow;  the  branchiostegal  region  scaled.  Head  Qlosely  scaled  every- 
where, the  scales  on  the  colored  side  similar  to  those  on  the  body,  those 
of  the  nape  and  chin  much  enlarged;  scales  on  the  blind  side  anteriorly, 
have  their  pectinations  more  or  less  produced,  forming  cirri ;  scales  of 
both  sides  extremely  rough,  extending  on  the  fins.  Lateral  line  straight, 
simple;  edge  of  preopercle  covered  by  the  scales.  Dorsal  beginning 
on  the  snout,  low  in  front  and  thickly  scaled,  its  rays  divided;  anal  fin 
similar,  without  spine;  caudal  fin  free,  convex;  caudal  peduncle  very 
short  and  deep;  pectoral  fin  of  left  side  wanting,  that  of  right  side 
small  or  obsolete;  veiitral  rays  3  or  4,  the  ventral  fin  of  the  colored  side 
long,  connected  with  the  anal  by  a  membrane,  (^x^^pj  without  hands; 
i,  ^.,  without  pectoral  fins.) 

a.  Pectoral  fins  both  obsolete.     {Achirus,) 

1399.  A.  lineatus  (L.)  Cuv. 

Olive  brown,  usually  with  about  6  narrow  vertical  black  cross-lines 
usually  not  broader  than  pupil  and  with  numerous  black  spots  and 
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clouds;  fins  with  dark  spots,  some  of  which  form  bars  parallel  with  the 
rays;  left  side  white,  usually  more  or  less  mottled,  sometimes  barred. 
Form  oval,  the  outlines  regular.  Eyes  small,  separated  by  a  flattish 
space  wider  than  eye.  A  concealed  spine  in  front  of  upper  eye.  Scales 
on  nape  and  chin  3  or  4  times  size  of  others.  Fins  moderate,  scaly  on 
both  sides;  caudal  about  as  long  as  head.  Head  3^;  depth  1§.  D. 
55;  A.  41;  V.  4;  Lat.  1.  75.  L.  6  inches.  Atlantic  coast,  common  from 
Cape  Cod  southward;  ascending  rivers. 

(Pleuro»ecte8  achirua  L.  Syst.  Nat.  ed.  10,  i,  268:  Pleuronecies  lineatus  L.  Syst.  Nat. 
ed.  12,  i,  458:  Achirus  mollis  Storer,  Fish.  Mass.  400:  Solea  achirus  Giinther,  iv,  476.) 

Siibsp.  broMrnl  (Gthr.)  J.  &,  6.  ^ 

Cross-bands  broader,  as  broad  as  eye;  left  side  immaculate.  Gulf  of 
Mexico  and  southward. 

{SoUa  browni  GUuther,  iv,  477.) 

469.— APHORISTIA  Eanp. 
(Kaiip,  Wiegmann^s  Archiv.  1858,  106:  type  Archirus  omatua  Lac^pMe.) 

Eyes  and  color  on  the  left  side.  Body  elongate,  lanceolate  in  out- 
line, rodnded  forward,  tapering  to  a  point  behind,  strongly  compressed. 
Mouth  small,  unsymmetrical,  twisted  toward  the  colored  side;  teeth 
small;  eyes  very  small,  close  together;  snout  short,  not  produced, 
with  a  hook;  lips  conspicuous,  not  evidently  fringed;  one  nostril  pres- 
ent, with  a  slight  barbel,  just  before  lower  eye.  Scales  ctenoid,  of  mod- 
erate size,  covering  the  whole  body  nearly  uniformly;  edge  of  i)reop- 
ercle  covered  by  the  scales;  no  lateral  line  on  either  side.  Dorsal  fin 
low,  beginning  just  behind  the  snout,  confluent  with  the  anal  around 
the  tail;  pectoral  fins  obsolete;  ventral  fin  of  colored  side  only  pres- 
ent, not  continuous  with  the  anal.  Gill-openings  very  narrow.  Warm 
seas,     (dipoftta,  a  dearth;  IffTot;^  a  limb.) 

1300.  A.  atricauda  Jot.  &  Gilb. 

Olivaceous,  with  very  distinct  dark  streaks  along  the  rows  of  scales, 
and  with  numerous  vertical  half- bars;  those  above  lateral  line  alter- 
nating with  those  below,  anteriorly,  nearly  meeting  them  behind;  ver- 
tical fins  black  posteriorly.  Body  oblong-lanceolate,  comparatively 
slender,  not  very  blunt  anteriorly.  Mouth  reaching  to  opposite  the 
eye;  lips  large;  teeth  small,  i^resent  on  both  sides.  Scales  small,  much 
smaller  on  the  head ;  those  on  blind  side  similar.  Dorsal  beginning  on 
the  head;  ventral  well  separated  from  anal.  Head  5J;  depth  3 J.  D. 
100;  A.  80;  Lat.  1.  105.    L.  5  inches.    San  Diego,  CaL 

(Jordan  &  GUbert,  Proc.  U.  S.  Nat.  Mas.  1680,  23.) 
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1301.  A.  playlnsa  (L.)  J.  &  G. 

Dark  brown,  with  six  or  seven  obscare  darker  cross-bands,  and 
numerous  dark  specks  and  mottlings,  forming  indistinct  stripes;  fins 
all  speckled,  the  caudal  not  darker  than  the  other  fins.  Teeth  very 
small,  present  on  both  sides  of  the  jaw;  eyes  very  small,  close  together, 
the  upper  in  advance,  the  lower  just  above  angle  of  mouth.  Ventral 
fin  moderately  developed,  barely  reaching  anal,  to  which  it  is  connected 
by  a  low  membrane.  Head  5;  depth  3 J.  D.  95;  A.  80;  Lat.  1.  93. 
South  Atlantic  and  Gulf  coast  to  the  West  Indies;  abundant  in  sandy 
bays. 

(Pleuronectes  plagiusnt  Linn.  Syst.  Ndt. :  PlaguMa  plagiusa  Gill^  Cat.  Fish.  £.  coast, 
794 :  Achirus  omatua  Lac.  iv,  659:  AphorUiia  oniata  Gtlir.  iv,  490.) 

Order  V.-PEDICULATI. 

(The  Pediculate  Fishes.) 

Carpal  bones  notably  elongate,  forming  a  sort  of  arm,  which  sup- 
ports the  broad  pectorals.  Gill-openings  reduced  to  a  large  or  small 
foramen,  situated  in  or  near  the  axils,  more  or  less  posterior  to  the 
pectorals.  No  scales.  Ventral  fins  jugular,  if  present;  first  vertebrae 
united  to  the  cranium  by  a  suture;  epiotics  united  behind  supraocci- 
pital;  elongate  basal  pectoral  radii  reduced  in  number;  no  interclavi- 
cles;  posttemporal  broad,  flat,  simple;  superior  pharyngeals  two,  sim- 
ihir,  spatulate,  with  anterior  stem  and  transverse  blade;  basis  of 
cranium  simple.  No  air-duct  to  the  s\vim-bladder.  Anterior  dorsal 
reduced  to  a  few  tentacle-like,  mostly  isolated,  spines.  This  group  is 
considered  as  a  modified  offshoot  from  Batrachoid  or  Blennioid  forms. 
(Latin  pediculatuSy  provided  with  a  little  foot  or  peduncle,  in  allusion 
to  the  peculiar  i>ectoral  fins.) 

(^Pediculati  GUnther,  iii.  176-!205.) 

ANALYSIS  OF  FAMILIES  OF  PEDICULATI. 

a.  Gill-opening8  in  or  behind  the  lower  axilnof  the  pectorals;  mouth  large,  terminal. 
b,  Pseudobrauchiti)  present;   pHCudubrachia  with  two  actiuosts;   head   broad,  de- 

preasiid LoPliiiD^,  124. 

bb,  Pscuilobnuichiie  none ;  psendobrachia  with  three  actiuostn. 
c.  Ventral  tiu8  developed;  pectoral  members  geuiculated,  with  elongate  psendo- 
brachia     ANTKNNAIlIIDiEy    125  (a). 

cc.  Ventral    fins  obsolete;    pectoral    members   not    geniculate,   with  moderate 

psendobrachia CKRATiiDiG,  125  {b), 

CM.  Gill-openings  in  or  behind  the  upper  axils;  mouth  small,  usually  interior. 

MALTUEIDiE,   12G. 
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Family  CXXIV.— LOPHIIDiE. 

{TJie  Fishing  Frogs.) 

Head  wide,  depressed,  very  large.  Body  contracted,  conical,  tai>er- 
ing  rapidly  backward  from  the  shoulders.  Mouth  exceedingly  large, 
•terminal,  opening  into  an  enormous  stomach;  upper  jaw  protractile; 
maxillary  without  supplementary  bone;  lower  jaw  projecting;  both  jaws 
with  very  strong,  unequal,  carditbrm  teeth,  some  of  the  teeth  canine- 
like, most  of  them  depressible;  vomer  and  i)alatines  usually  with  strong 
teeth.  Gill-openings  comparatively  large,  in  the  lower  axil  of  the  pecto- 
rals. Pseudobranchiae  present.  Gill-rakers  none.  Skin  mostly  smooth, 
naked,  with  many  dermal  flaps  about  the  head.  Spinous  dorsal  of  three 
isolated,  tentacle-like  spines  on  the  head,  and  three  smaller  ones  behind, 
w^hich  form  a  continuous  fin ;  second  dorsal  moderate,  similar  to  the  anal ; 
pectoral  members  scarcely  geniculated,  each  with  two  actinosts  and  with 
elongate  pseudobrachia;  ventrals  jugular,  I,  5,  widely  separated.  Py- 
loric coeca  present.  A  single  genus,  with  three  or  more  species,  living 
on  sea-bottoms;  remarkable  for  their  great  voracity. 

(Pediculaii  part,  geuus  Lophiua  Giinther,  iii,  178-182.) 

406. -liOPHI VS  LiDDieua. 
Fishing  Frogs. 

(Artedi;  Linnsens,  Syst.  Nat.  1758:  type  Lophina  piaoatorius  Ij,) 

Characters  of  the  genus  included  above.  (LophiuSy  the  ancient  name 
of  L.  piscatoriusj  Irom  /o^o^,  a  crest.) 

1302*  Li*  piscsitorius.— Fishing-frog ;  Monk-fish;  Goose-fish;  AH-mouth;  Bellows- 
fish;  Angler. 

Brownish,  mottled,  below  white;  mouth  behind  the  hyoid  bone  im- 
maculate; pectorals  and  caudal  black  at  tip;  peritoneum  black.  Body 
depressed,  tapering,  scarcely  longer  than  head.  Humeral  spine  with 
three  points,  of  which  the  posterior  is  the  longest.  Head  surrounded 
with  a  fringe  of  barbels;  top  of  head,  in  young,  with  many  strong 
spines.  Anterior  dorsal  spine  elongate,  fleshy  at  tip.  D.  I-I-I,  III — 
10;  A.  9.  L.  3  feet.  North  Atlantic,  on  both  coasts;  generally  com- 
mon, from  North  Carolina  northward.  A  fish  of  singular  ugliness  of 
appearance. 

(Linn.  Syst.  Nat.;  GUiither,  iii,  179:  Lophius  americanus  Cuv.  &  Val.  xii,  380.) 
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Family  CXXV  (a).— ANTENNARIID^. 

{Tlie  Frog-fishes.) 

Head  and  body  more  or  less  compressed.  Mouth  vertical  or  very 
oblique;  lower  jaw  projecting;  jaws  with  cardiform  teeth;  premaxilla- 
rios  protractile.  Gill-openings  small,  pore-like,  in  or  behind  the  lower 
axils  of  the  i)ectorals.  No  pseudobranchiae.  Skin  naked,  smooth,  or 
prickly.  Pectoral  members  forming  an  elbow-like  angle.  Pseudo- 
brachia  long,  with  three  actinosts.  Ventral  fins  present,  jugular,  near 
together.  Spinous  dorsal  of  one  to  three  separated,  tentacle-like  spines; 
soft  dorsal  long,  larger  than  anal.  Pyloric  coeca  none.  Genera  about  5 ; 
specicjs  nearly  40.  Inhabitants  of  tropical  seas,  "living  on  floating  sea- 
weed, and  enabled,  by  filling  the  capacious  stomaoh  with  air,  to  sustain 
themselves  on  the  surface  of  the  water'';  therefore,  widely  dispersed 
by  currents  in  the  sea. 

{Pediculati  pt.  GUnther,  iii,  182-200.) 

a.  Head  compressed;  a  rostral  spine  or  tentacle,  followed  by  two  larger  spines;  pala- 
tine t^eth  developeil. 

h.  Dorsal  spines  disconnect<ed Antennarius,  467. 

aa.  Head  cnboid;  a  single  rostral  spine  or  tentacle;  soft  dorsal  low.  ..Cuaunax,  468. 

467.— ANTEMNARIVS  Lac^p^de. 

(Chironectes  Cuv.) 

(Commerson;   Lacdpedo,  Hist.  Nat.  Poiss.  i,  421,  1793:   type  Antennarius  chironectes 
Commerson.) 

Body  oblong,  compressed,  very  deep  through  the  occipital  region, 
tapering  behind;  breast  tumid.  Mouth  rather  large,  more  or  less 
oblique,  or  even  vertical ;  cardiform  teeth  on  jaws,  vomer,  and  pala- 
tines. Eye  small.  Skin  smooth,  granular  or  spinous,  with  numerous 
fleshy  slips.  First  dorsal  spine  developed  as  a  small  rostral  tentacle; 
second  and  third  dorsal  spines  strong,  covered  with  skin,  with  nu- 
merous fleshy  filaments;  soft  dorsal  high  and  long;  anal  short  and 
deep;  caudal  fin  rounded;  pectoral  fins  moderate,  with  a  more  or  less 
slender  wrist,  at  the  lower  posterior  angle  of  wiiich  are  the  very  small 
gill-openings;  ventral  fins  well  developed.  Fantastic-looking  fishes; 
very  numerous  in  warm  seas.    (Latin  antenna^  a  feeler  or  tentacle.) 

a .  Ventral  fins  long ;  skin  smooth  or  nearly  so ;  month  obliqne.    ( Pterophrynoiden*  Gill. ) 
1303.  A.  histrio  (L.)  J.  &  Q.— Mouse-fish ;  Toad-fish. 

Yellowish,  marbled  with  brown;  3  dark  bands  radiating  from  eye; 

""  Pterophrync  Gill,  Proc.  Acad.  Nat.  »Sci.  Phila.  1803,90:  type  Chironectes  boufjainvillei 
C.  &  v.;  preoccupied  as  Pterophrynus:  Pterophrynoides  Gill,  Proc.  U.  8.  Nat.  Miis. 
IrCi:',  2U>.  {itTEfjoVy  wing;  (ppvvrj,  toad;  £f6o?,  resemblance.)  Tliis  genus  is  per- 
haps worthy  of  retention. 
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vertical  fins  barred  with  brown;  belly  and  sidea  with  small  white 
spots.  Skin  of  head  and  body,  as  well  as  dorsal  fins,  with  fleshy  tags, 
which  are  most  nameroas  on  the  dorsal  spines  and  abdomen.  Wrist 
slender;  ventrals  large,  nearly  half  as  long  as  head.  Dorsal  and  anal 
with  the  posterior  rays  not  adnate  to  caudal  peduncle.  Head  2J; 
depth  1|.  D.  111-14;  A.  7;  V.  5.  Tropical  parts  of  the  Atlantic; 
abundant  on  our  Gulf  coast  ami  occasional  northward. 

(Lophius  histrio  Linn.  8y8t.  Nat.  ed.  10,  237 :  Chironectes  Iwvigatus  Cnv.  Mem.  Mus. 
lii,  123:  Antennarius  marmaratus  Gtiuther,  iii,  lb5:  Pteropttrifne  hUtrio  Gill,  Proc.  U.  S. 
Nat.  Mus.  i,  216,  1878.) 

aa,'  Ventral  fins  short;  skin  spinoas;  mouth  vertical.    (Antennaritts,) 

1804.  A*  annulatu»  Gill. 

Fawn-color,  lighter  below;  many  black  spots  ocellated  with  white 
both  on  the  body  and  fins;  body  with  several  pink  areas,  one  of  which 
forms  a  triangular  saddle  in  front  of  the  dorsal  and  another  a  broad 
ring  around  the  base  of  the  caudal  fin;  angles  of  mouth  with  a  pink 
spot.  Mouth  large,  vertical.  First  dorsal  spine  slender  and  straight, 
terminating  in  three  simple  tentacles;  third  dorsal  spine  partly  im- 
bedded in  the  skin;  wrists  and  pectorals  widened;  ventrals  short. 
Skin  covered  with  bifid  spines.    {Gill.)    Garden  Key,  Florida. 

(GUI,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  92.; 

1305*  A.  pleurophthalmus  Gill. 

Brown,  marbled  with  light<ir,  and  with ' scattered  black  dots;  each 
side  with  three  large  black  spots  ocellated  with  brownish;  one  on 
dorsal  near  its  base,  a  second  immediately  below  it  on  the  sides,  and  a 
third  in  the  middle  of  the  caudal  fin ;  mouth  behind  tongue  black,  with 
yellow  lines.  Skin  covered  with  minute  bifurcated  spines.  First  dor- 
sal spine  terminating  in  a  fringed  lobe;  second  spine  longer  than  the 
first,  its  membrane  extending  nearly  to  the  base  of  the  third  spine, 
the  lattcF  nearly  free.    (OilL)    Key  West,  Florida. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  92.) 

46§.— CHAVNAX  Lowe. 
(Lowe,  Trans.  Zool.  Soc.  Lond.  iii,  339, 1846:  type  Chaunax pivtua  Lowe.) 

Head  very  large,  depressed,  cuboid.    Mouth  large,  sub  vertical;  jaws, 
and  palate  with  cardiform  teeth.    Skin  with  minute  spines.    Spinous 
dorsal  reduced  to  a  small  tentacle  above  the  snout;  soft  dorsal  mod- 
erate, low;  anal  short.     Muciferous  channels  conspicuous.    Aflantic 
(x^ova^^  one  who  gapes.) 
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1 300.  €•  pictus  Lowe. 

Bright  orange  above;  sides  rosy;  fins  Termilion.  Bostral  tentacle 
short,  pedicellate;  muciferoiis  channels,  appearing  as  chain-like  rows 
of  pits.  Head  1^;  depth  5 J.  D.  I-ll;  A.  5;  P.  11;  V.  4;  C.  7.  Deep 
sea;  taken  at  Madeira  and  off  the  coast  of  Khode  Island. 

(Lowe,  Trans.  Zool.  Soc.  Lond.  iii,  3*J9,  1S46;  GUnther,  iii,  200;  Goode,  Proc.  U.  S. 
Nat.  Mns.  1880,  470.) 

Family  CXXV  (6).— CERATIID^. 

Head  and  body  compressed.  Mouth  terminal,  more  or  less  oblique. 
Gill-openings  small,  in  the  lower  part  of  the  axils,  l^o  pseudobranchiaB. 
Spinous  dorsal  represented  by  one  or  more  tentacles.  Pectoral  mem- 
bers not  geuiculated,  with  short  pseudobrachia  and  three  actinosts. 
No  ventral  fins.  Fishes  of  the  open  seas,  usually  inhabiting  consid- 
erable depths;  about  6  genera  and  7  or  8  species  known.  All  are 
uniform  blackish  in  color. 

(Pcdicttlatij  genus  Ceraticm,  GUuther,  iii,  205:  Ceratiidce  Gillf  Proc.  U.  S.  Nat.  Mus. 
1878,  216.) 

a.  Month  moderate. 

b.  Gill-arches  unarmed ;  gills  2|  pairs, 
c.  Cleft  of  mouth  nearly  vertical;  skin  prickly. 

d.  Second  dorsal  spine  developed Ceratias,  469. 

dd.  Second  dojrsal  spine  obsolete Maxcalias,  470. 

cc.  Cleft  of  mouth  nearly  horizontal ;  skin  smooth;  second  dorsal  spine  deveiope<l. 

Onirodes,  471. 

hb.  Gill-arches  armed  with  dentigerous  tubercles;  gills  in  |  2|  pairs;  skin  with 

scattered  tubercles;  second  dorsal  spine  obsolete Himaxtolophus,  472. 

469.— CERATIAS  Kroyer. 
(Kroyer,  Naturhist.  Tidsskiift.  2  rajkke,  i,  6:»,  1844:  type  Ceratias  homiH  Kroyer.) 

Head  and  body  much  compressed  and  elevated,  covered  with  prickly 
skin.  Mouth  wide,  its  cleft  nearly  vertical;  teeth  in  jaws  conic,  mov- 
able, of  moderate  size;  no  teeth  on  vomer  or  palatines.  Gills  2J;  gill- 
arches  unarmed.  Spinous  dorsal  reduced  to  two  spines,  one  on  the 
head,  the  other  on  the  back,  the  basal  element  of  the  second  spine 
exserted ;  soft  dorsal  and  anal  short ;  pectorals  very  short,  broad,  of 
about  20  rays.  Pyloric  cceca  2,  small.  Skeleton  soft,  libi'ou.s.  *  Green- 
land,   {xtftartaq^  ouc  that  has  horns.) 

1307.  C.holbdlli  Kroyer. 

Bhick.  Caudal  fin  very  long,  lanceolate,  longer  than  the  trunk  (ex- 
clusive of  head).    Cephalic  spine  reaching,  when  depressed,  beyond 
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base  of  caudal ;  membrano  behind  dorsal  and  anal  extending  nearly  to 
base  of  caudal.    D.  I,  I,  4;  A.  4;  C.  8;  P.  19.    Greenland. 

(Kroyer,  Naturh.  Tidsskr.  1844,  G39;  Guulher,  iii,  205.) 

470.— IVANCAUAS  Gill. 
(Gill,  Proc.  U.  S.  Nat.  Mns.  i,  227,  1878 :  type  Ceraiias  uranoBCopus  Murray. 

General  cibaracters  of  CeratiaSj  but  with  the  spinous  dorsal  reduced  to 
a  rostral  spine,  and  two  fleshy  claviform  tubercles  behind  it.  Pectoral 
fins  narrow,  with  about  10  slender  rays.  (Latin  manctis^  defective,  "  with 
a  qua^i  diminutive  termination  to  correspond  with  CeratiaHp) 

130§«  WL.  uranoseopus  (Murray)  Gill. 

Uniform  black.  Anterior  spine  of  first  dorsal  produced  in  a  lonij 
filament,  ending  in  a  pear-shaped  bulb,  terminating  in  a  semi-trans- 
parent whitish  spot,  this  spine  originating  on  posterior  part  of  head, 
and  reaching,  when  depressed,  nearly  to  the  tip  of  tail;  far  behind  this 
are  tw^o  short,  fleshy  tubercles,  lying  in  a  depression  in  front  of  second 
dorsal.  Teeth  moderate,  depressible.  Skin  everywhere  with  minute, 
imbedded  conical  spines.  Eyes  very  small,  i»laced  high  on  the  middle 
of  the  head.  D.  1-3  or  4;  A.  4;  C.  8;  P.  10.  (Murray.)  Deep  sea^; 
taken  at  Madeira  and  off  the  coast  of  Southern  New  England. 

{Ceraiias  uranoseopus  Murray,  in  Wyville  Thompson,  The  Atlantic,  ii,  67,  1878;  Gill, 
1.  c.  228;  Goode,  Proc.  U.  S.  Nut.  Mu8. 1880,  4(59.) 

471.— ONIRODES  Liitkou. 

(Oneirodes  Ltitken,  Overs.  Kong.  Dansk.  Vitlensk.  Selsk.  Forbandl.  1871,  56:   type 
Oncirodes  esehricJitii  Liitkcu.) 

Head  and  body  compressed,  oval,  covered  with  smooth  skin.  Mouth 
moderate,  almost  horizontal;  vomer  with  teeth.  Gill  arches  unarmed; 
gills  in  2.J  pairs.  Spinous  dorsal  represented  by  a  rostral  ^pine,  the 
basal  element  of  which  is  procumbent  and  subcutaneous,  and  a  second 
spine  about  midway  between  the  rostral  spine  and  the  soft  dorsal. 
Greenland,  [ovsif^worjq^  dream-like,  in  allusion  to  the  small,  almost 
covered,  eyes.) 

1309.  O.  eschrichti  Ltitken. 

Black;  terminal  half  of  the  bulb  of  the  cephalic  spine  whitish. 
Cephalic  spine  with  a  bulbous  termination,  surmounted  by  slender 
filaments,  in  several  transverse  rows.  Caudal  fin  shorter  than  trunk, 
without  head.    D.  II-4.    Deep  sea,  off  Greenland.    {OilL) 

(Lfitken,  Dansk.  Vidcnsk.  Sclsk.  Forb.  1871,  57;  Gill,  Proc.  U.  S.  Nat.  Mas.  1878, 
218.) 


126.    MALTHID-fi.  849 

479.— HHVANTOLOPHrS  Reinhardt. 

{Carynolophu8  Gill.) 

(ReiDhardt,  DaDsk.  Vidensk.  Selsk.  Nat.  1837,  74 :  type  Himantolophus  groenlandioua 
Reinhardt. ) 

Body  and  head  oval,  compressed.  Skin  more  or  less  prickly.  Mouth 
moderate,  the  cleft  oblique,  the  joint  of  the  mandible  below  the  eyes. 
Gills  in  ^2 J  pairs;  gill-arches  armed  with  dentigerous  tubercles.  Spin- 
ous dorsal  represented  only  by  a  single  long  rostral  spine,  the  basal 
element  of  which  is  procumbent  and  subcutaneous.  Greenland,  (f/ia?, 
a  thong;  Xoipo^j  tuft.) 

1310.  H«  ^rcenlandlcus  Reinh. 

Body  oblong-oval.  Cephalic  ray  provided  with  about  11  tentacles. 
Depth  2 J.    D.  1-9;  P.  12.    Greenland.    {Oill) 

(Reinhardt,  1.  c.  74;  Gill,  Proc.  U.  S.  Nat.  Mus.  1878,  818.) 

1311.  H.  reinliardti  Liitken. 

Body  short-oval.  Cephalic  ray  §  length  of  head,  with  about  8  ten- 
tacles. Skin  sparsely  covered  with  thorn-like  prickles.  Depth  IJ. 
D.  1-5;  P.  17.    Greenland.    {Gill) 

(LUtken,  Kong.  Dansk.  Vidensk.  Seluk.  1878,  321:  Corynolophus  reinhardii  Gill,  1.  c. 
219.) 

Family  CXXVI.— MALTHIDiE. 

{The  Bat-fishes.) 

Head  very  broad  and  depressed,  the  snout  more  or  less  elevated,  the 
trunk  short  and  slender.  Mouth  not  large,  subterminal  or  inferior,  the 
lower  jaw  included;  teeth  villiform  or  cardiform.  Gill-openings  very 
small,  above  and  behind  the  axils  of  the  pectoral  fins.  Body  and  head 
covered  with  bony  tubercles  or  spines.  Spinous  dorsal  reduced  to  a 
small  it)stral  tentacle,  which  is  retractile  into  a  cavity  under  a  promi- 
nent process  on  the  forehead;  in  one  genus  the  rostral  tentacle  is  ob- 
solete; soft  dorsal  and  anal  fins  small  and  short;  ventrals  well  devel- 
oi)ed;  pectoral  fin  well  developed,  its  base  strongly  angled,  with  long 
pseudobracliia  and  3  actinosts.  Branchiostegals  5;  no  pseudobranchisB. 
Genera  3;  species  about  10;  chiefly  American. 

{Pedicttlati  part;  genera  MaHhe  and  Halieutoia  Gtiuther,  iii,  200-205.) 

a.  Snout  produced;  teeth  on  jaws,  vomer,  and  palatines;  month  small. 

b,  Kostrul  tentacle  present Malthe,  473. 

aa.  Snout  obtuse;  disk  orbicular. 

c.  Mouth  small;  rostral  tentacle  obsolete;  teeth  on  vomer  and  palatines. 

Halieutichthys,  ATA. 
cc.  Mouth  wide;  rostral  tentacle  present;  no  teeth  on  vomer  or  palatines. 


Bull.  Nat.  Mus.  No.  1 


A  HALIEUTiKA,   475. 
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4V3^]fIAI#THE  Cuvier. 
8ea  Bats. 

(Cuvier,  R^gne  Animal,  ii,  lBt7:  type  Lophtus  vesperidio  L.) 

Body  stoutish;  head  very  broad  and  depressed,  triangular  in  form, 
the  forehead  elevated  and  produced.  Mouth  rather  small,  sub-inferior; 
villiform  teeth  in  bands,  on  jaws,  vomer,  and  palatines.  Skin  with  con- 
ical, bony  protuberances.  Dorsal  and  anal  fins  very  small;  rostral  ten- 
tacle present,  retractile  into  a  cavity  under  a  bony  prominence  on  the 
forehead;  veiitrals  present,  I,  5,  well  separated,  l^o  air-bladder;  no 
pyloric  coeca.  Coasts  of  America.  (fidkOr^y  a  name  of  some  soft-bodied 
fish.) 

1812.  ]»•  vespeitilio  (Linn.)  Cnv,— Bat-fish, 

Pale  grayish  brown  above,  reddish  below.  Distance  between  the 
anterior  angles  of  orbits  much  less  than  that  between  the  posterior 
angles;  forehead  produced  in  a  sub-conical  process,  which  is  variable 
in  length  but  longer  than  in  the  other  species,  about  -^  of  total  length; 
rostral  groove  longer  than  broad.  D.  4;  A*  4.  L.  6  inches^  Atlantic 
coasts  of  America,  chiefly  southward. 

{LophiuA  vespertilio  Linn.  Syst.  Nat.;  Giiuther,  iii,  200.) 

Sabsp.  nasuta  (Cav.  &  Val.)  J.  &  G. 

Dusky  above,  with  round,  black  spots,  edged  with  whitish.  Eostral 
process  short,  about  one-thirteenth  of  the  length  of  the  body;  cavity  of 
rostral  tentacle  higher  than  broad;  vent  behind  middle  of  body;  width 
across  arms  about  half  length  of  body.  Head  2.  D.  4;  A.  4.  South 
Atlantic  coast  of  the  United  States. 

{Malthcsa  nasutn  and  notnia  Cut.  &,  Val.  xii,  452,  453 :  Malthe  notata  Liitken  Natnrh. 
Foren.  Vidensk.  Meddels.  1865,  4.) 

1318.  Iff.  cubifrons  Rich. 

.  Eostral  cavity  somewhat  broader  than  high  ;  distance  between  ante- 
rior angles  of  orbits  about  equal  to  that  between  the  posterior  angles; 
snout  not  produced  beyond  the  rostral  cavity,  but  with  a  cylindrical 
button-like  tubercle  slightly  contracted  at  base,  pointing  obliquely  up- 
wards and  forwards;  caudal  peduncle  very  thick  and  heavy.  Head  2; 
width  across  arms  2.  D.  4;  j^.  4.  Coast  of  Florida;  the  original  typ% 
said  to  have  come  from  Labrador.  Eeaches  a  length  of  more  than  a 
foot 

(Richards,  Faun.  Bor.-Amer.  Fish.  p.  103;  Gttnther;  iii,  203.) 

I 
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474.  HAI.IEVTICHTHT8  Poey. 
(Poey,  Proc.  Acad.  Nat.  Sci.  PhUa.  1863,  89:  type  Halimtidhthys  reticutatus  Poey.) 

Disk  saborbicular,  about  as  long  as  the  rest  of  the  body  (inclading 
caudal  fin);  forehead  with  a  transverse  bony  ridge,  the  cavity  beneath 
it  being  without  a  tentacle;  mouth  rather  small,  inferior,  the  lower  jaw 
nearly  semicircular;  teeth  fine,  on  jaws  and  palate.  Dorsal  and  anal 
fins  with  four  rays  each.    {dXteuTij^^  fisher;  I'/^o-:,  fish.) 

1314*  H.  aculeatus  (Mitch.)  Goode. 

Color  grjiy,  reticulated  with  blackish;  caudal  with  three  blackish 
bands.  Disk  longer  than  wide  and  somewhat  narrowed  anteiiorly; 
ridges  armed  with  simple  spines;  five  bicuspid  spines  on  each  lateral 
margin  of  the  disk,  and  between  them  smaller,  simple  ones;  five  spines 
forming  a  pentagon  before  interorbital  area;  one  over  each  orbit,  and 
4  on  a  ridgo  behind  each  orbit.  D.  4;  A.  4.  {Gill.)  Cuba  to  Southern 
Florida. 

(Lophiu^  aculeatus  Mitch.  Amer.  Monthly  Mag.  ii,  325, 1818:  ffalieutichthys  reticulntus 
Poey  AISS.,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  91;  Goode,  Proc.  U.  S.  Nat.  Mub. 
ii,  my  1879.) 

475.  HAIilElJTiEA  Cnvier  &,  Valenciennes. 

(Cuvier&  Valenciennes,  Hist.  Nat.  Poiss.  xii,  455, 1837:  type  Lophius  stellatus  Wahl.) 

Head  very  large,  broad,  depressed,  its  outline  nearly  circular;  cleft 
of  the  mouth  wide,  horizontal;  jaws  with  small  cardiform  teeth;  no 
teeth  on  vomer  or  palatines.  Skin  everywhere  covered  with  small,  stel- 
late spines.  Forehead  with  a  transverse  bony  ridge,  beneath  which  is 
a  tentacle,  retractile  into  a  cavity,  the  only  rudiment  of  the  spinous 
dorsal  fin;  soft  dorsal  and  anal  very  short,  far  back.  Gills  2},  the 
anterior  gill-arch  without  laminae.  Branchiostegals  5;  vertebrse  17. 
Warm  seas.    (dXteuTrj^^  one  who  fishes.) 

18 15.  H.  senticosa  Goode. 

Eeddish  gray,  whitish  below.  Disk  orbicular,  nearly  as  broad  as 
long,  its  outlines  prolonged  on  each  side  in  a  strong  spine,  armed  at  tip 
with  a  group  of  spinelets;  skin  above  with  numeious  stout,  conical  stel- 
lated spines,  largest  i>osteriorly ;  a  marginal  series  of  close-set  spines, 
besides  5  to  7  on  each  carpal  peduncle;  outside  of  the  marginal  spines 
is  a  row  of  5  depressed,  knife-like  spines,  each  with  a  crown  of  three 
spinelets;  these  two  rows  of  marginal  spines  coalescing  on  the  front 
edge  of  disk  forming  a  bristling  row,  pointing  in  different  direc- 
tions; small  stellate  prickles  in  the  interspaces  of  the  larger  spines 
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and  on  the  ventml  surface.  Snout  somewhat  projecting,  with  three 
multifid  spines;  a  ridge  anned  with  spines  across  front  of  eyes  over 
top  of  snout;  four  of  these  spines  larger  than  others;  rostral  tentacle 
dub-shaped,  trilobate  at  tip ;  width  of  mouth  equal  to  distance  between 
centers  of  eyes.  Head  2J5  width  of  disk  2.  D.  1-6;  A.  4;  C.  8;  P. 
14;  V.  5.    Deep  water  off  southern  New  England.    {Ooode.) 

(Goode,  Proo.  U.  8.  Nat.  Mus.  1880, 467.) 

Obdee  W.-PLECTOGNATHI. 

( TI^  Plectognaths. ) 

Scapula  suspended  to  the  cranium  by  a  postteraporal ;  premaxiUaries 
usually  coossified  with  the  maxillaries  behind,  and  the  dentary  bonefi 
with  the  articular;  pharyngeal  bones  distinct;  postteraporal  coossified 
with  the  epiotic  and  undivided ;  interoperculum  a  slender  rod ;  superior 
pharyngeals  laminar,  usually  vertical  and  transverse;  skin  with  rough 
scales  or  covered  with  shields  or  spines,  sometimes  naked;  skeleton 
incompletely  ossified,  the  vertebrae  in  small  number;  ventral  fins  re- 
duced to  a  single  spine  or  wanting;  air-bladder  without  pneumatic  duct. 
This  group  is  a  modified  offshoot  from  Acanthapterij  its  nearest  rela- 
tives being  the  Ghcetodontidce  and  the  AcanthuridcB,  {izXexru^y  braided  or 
plaited;  /'vcf^oc,  jaw.) 

(Plectognathi  GUnther,  viii,  207-320.)  ' 

ANALYSIS  OF  FAMIUE8  OF  PLECTOONATHI. 

a.  Jaws  with  distinct  teeth. 
b.  Ventral  fins  obsolete. 
0.  Teeth  naiTow;  body  with  an  immovable  carapace  of  hexagonal  plates;  no 

spinous  dorsal OsTRACliDiE,  127. 

CO,  Teeth  luoisor-like ;  body  with  scales  or  movable  plates;  spinous  dorsal  present. 

Balistidjt:,  128. 
04Z.  Jaws  each  modified  into  a  sort  of  beak,  without  distinct  teeth ;  no  spinous  dorsal. 

d.  Body  little  compressed ;  vertical  fins  distinct TETRODONTiDiE,  129. 

dd.  Body  much  compressed ;  vertical  fins  more  or  less  confluent  around  the  tail. 

ORTHAOORlSCIDiE,   130. 

Family  CXXVII.— OSTRACIIDiE. 

{The  Trunk-fishes.) 

Body  short,  cuboid,  triquetrous  or  pentagonal,  covered  by  a  carapace 
formed  of  firmly  united  six-sided  plates,  the  jaws,  bases  of  the  fins,  and 
caudal  peduncle  free  and  covered  by  smooth  skin.  Mouth  small;  each 
jaw  with  a  single  series  of  long,  narrow  t^eth.    Gill-opening  a  nearly 
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vertical  slit,  below  and  behind  the  eye.  Dorsal  fln  single,  short,  with- 
out spine;  anal  short,  similar  to  dorsal;  caudal  rounded;  no  ventral 
fins;  vertebrae  14,  the  anterior  elongate,  the  last  five  extremely  short; 
no  ribs.  Genera  two;  species  about  20;  chiefly  of  the  tropical  seas. 
"  The  locomotion  of  the  trunk-fishes  is  very  peculiar.  The  propell- 
ing force  is  exerted  by  the  dorsal  and  anal  fins,  which  have  a  half 
rotary,  sculling  motion,  resembling  that  of  a  screw-propeller;  the  cau- 
dal fin  acts  as  a  rudder,  save  when  it  is  needed  for  unusually  rapid 
swimming,  when  it  is  used  as  in  other  fishes;  the  chief  function  of  the 
bi'oad  pectorals  seems  to  be  that  of  forming  a  current  of  water  through 
the  gills,  thus  aiding  respii*ation,  which  would  otherwise  be  difficult  on 
account  of  the  narrowness  and  inflexibility  of  the  branchial  apertures. 
When  taken  from  tbe  water,  one  of  these  fishes  will  live  for  two  or 
three  hours,  all  the  time  solemnly  fanning  its  gills,  and  when  restored 
to  its  native  element  seems  none  the  worse  for  its  experience,  except 
that,  on  account  of  the  air  absorbed,  it  cannot  at  once  sink  to  the  bot- 
tom'' (Goode), 

(Sclerodermiy  gronp  OatracUmtina,  GUnther,  viii,  255-268.) 

a.  Carapace  fomiiDg  a  continuous  bridge  behind  anal  fin ;  ventral  surface  not  cari- 
nated Obtracium,  475. 

476.— OSTRACIlJIfl  LinnsBus. 
{Oatracionf  Artedi;  LinnsBUs  Syst.  Nat.  x,  3:10,  1758:  type  Ostraeion  cubicus  LinusBus.) 

Trunk-fishes  with  trigonal,  tetragonal,  or  x>cntagonal  carapace,  the 
ventral  surface  never  carinated;  carapace  closed  behind  the  anal  fin. 
Temperate  and  tropical  seas;  the  trigonal  species  confined  to  the  west- 
em  Atlantic,  (dtrrpaxtov^  dimiuuti^^e  of  o^rpdxovy  any  hard  object,  like  the 
shell  of  a  mollusk.) 

a.  Body  throe-angled.    (Z^/opAry^  8 wainson.) 
(.  No  supraocular  spine. 

13i6«  0«  triffonam  Linn. — Trunk-fish, 

Uniform  brown,  with  numerous  irregularly  grouped  whitish  spots, 
most  abundant  on  caudal  peduncle;  young  specimens  with  a  black 
blotch  on  sides  behind  gill-openings.  Body  three-angled;  no  spine 
before  eyes.  Each  ventral  ridge  with  a  large,  flat  spine ;  dorsal  ridge 
high  and  sharply  compressed,  descending  rather  rapidly  forward  and 
ending  opposite  i)osterior  margin  of  orbit ;  carapace  open  behind  the 
dorsal  fin.  Head  4  in  length;  height  of  sides  2.  D.  10;  A.  10.  West 
Indies;  occasional  on  our  coast  southward. 

(LlnnsBUS,  Syst.  Nat.  x,  330,  1758;  GUnther,  viii,  256;  Goode,  Proc.  U.  8.  Nat.  Mus. 
1879,  276:  Laotaphrys  trtgonus  Poey,  Mem.  HiBt.  Nat.  Cuba,  ii,  362, 1861.) 
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hb.  Supraocular  spines  present,  strong,  directed  forward.    (Aoanihoatradum  Bleekor.) 

13 ly.  0«  qnadricorne  1,,— Cow-fish;  Cuckold. 

Color  brown,  yellow,  blue,  or  green,  with  irregular  blue  blotches;  the 
centers  of  the  scutes  often  lighter  than  the  margins.  Carapace  trigonal ; 
adults  with  a  broad  low  ridge  on  each  side  of  the  back,  the  dorsal  ridge 
more  elevated  than  in  the  young,  which  are  somewhat  tetragonal.  Ven- 
tral surface  nearly  flat;  angles  of  body  carinate;  a  stout  spine  directed 
forwards  over  each  eye;  abdominal  spines  flat,  directed  backward;  me- 
dian dorsal  spine  seldom  present,  never  persistent;  bridges  behind  dor- 
sal and  anal  each  ending  in  a  flat  spine;  under  side  of  caudal  peduncle 
with  a  free  plate;  carapace  closed  behind  dorsal  fin.  Head  4J;  depth 
2^.  D.  10;  A.  10.  Tropical  parts  of  the  Atlantic;  coomion  on  our  coast 
southward. 

(Llnnaus,  Syst.  Nat.  x,  331,  1758 ;  Gfintlier  viii,  257 ;  Goode,  Proo.  U.  S.  Nat.  Mus. 
Ib79,  278.) 

Family  CXXVIIL— BALISTID^. 

(The  Trigger-fishes.) 

Body  oblong,  or  ovate,  more  or  less  compressed,  covered  with  rough 
scales  or  scutes  of  varying  structure,  the  scutes  not  forming  a  carapace. 
Mouth  small,  terminal,  low;  jaws  short,  each  with  one  or  more  series  of 
separate  incisor-like  teeth;  eye  near  the  occiput;  preorbital  very  deep. 
Gill-openings  small,  slit-like,  above  or  in  front  of  the  pectoral  fins. 
Dorsal  fins  two,  the  anterior  of  one  to  three  spines,  the  first  spine  high- 
est; second  dorsal  remote  from  the  first,  of  many  soft  rays;  caudal  fin 
rounded  or  forked;  ventral  fins  wanting,  their  place  sometimes  occu- 
pied by  a  single  spine  at  the  end  of  the  very  long,  usually  movable, 
pubic  bone.  Genera  about  8;  species  about  100.  Carnivorous  fishes; 
inhabitants  of  the  warm  seas. 

(BalUlidoBf  group  Balistinay  GUnther,  viii,  211-255.) 

a.  Dorsal  spines  three ;  body  covered  with  thick  scales  or  plates.    (Baliatincf,) 

Baustbs,  477. 
aa.  Dorsal  spine  single  or  followed  by  a  rudiment;  skin  with  minute,  rough  scales. 
(Monacanthinas.) 
h.  Ventral  spine  present;  gill-slit  short,  nearly  vertical ;  anal  rays  about  30. 

MOXACANTIIUS,  478. 

hb.  Ventral  spine jobsolete ;  gill-slit  long,  oblique;  anal  rays  aboat  40  to  50. 

Alutera,  479. 

477.— BAUSTES  Linusus. 
Trigger-fishes. 

(Artedi;  Linna>us,  Syet^ema  Naturae,  1758:  type  Balistea  vetuluB  L.) 

^^^  » 

Body  compressed,  covered  with  thick,  rough  scales  or  plates.    Both 
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jaws  with  incisor-like  teeth,  usually  four  on  each  side,  in  each  jaw. 
First  dorsal  of  three  spines,  the  anterior  of  which  is  much  the  largest 
(the  third  rarely  minute  or  obsolete);  second  dorsal  and  anal  rather 
long,  similar  to  each  other,  often  falcate  or  filamentous  in  front;  caudal 
.  fin  usually  rounded,  with  the  outer  rays  produced;  pelvic  bone  very 
long,  with  a  blunt,  usually  movable  spine  at  its  end;  no  barbels; 
brancbiostegals  6;  vertebrae  7  +  10.  Species  very  numerous  in  the 
tropical  seas.    (/55>la>,  to  shoot.) 

a.  Caadal  peduncle  compressed ;  teeth  white,  nneven,  more  or  less  notched ;  cheeks 
without  naked  stripes;  larger  bony  plates  behind  gill-opening. 
b,  A  groove  in  front  of  the  eye;  tail  without  spines  or  tubercles.    (BalUtes,) 

131§.  B.  vetulus  L. 

Two  curved,  bluish,  dark-edged  bands  on  the  side  of  the  head,  the 
lower  from  the  angle  of  the  mouth  towards  the  throat,  the  upi>er  from 
above  the  snout  to  the  root  of  the  pectoral;  a  black  light-edged  line, 
similarly  curved  below  the  eye;  several  other  similar  lines  radiating 
from  the  eye;  caudal  fin  margined  above  and  below  with  bluish,  and 
with  an  iutra-margiual  bluish  band ;  dorsal  and  anal  fins  with  trans- 

* 

verse  bluish  bands ;  young  with  some  irregular  oblique  black  lines  fol- 
lowing the  rows  of  scales.  Scales  on  head  much  smaller  and  more 
crowded  than  those  on  body;  third  dorsal  spine  shorter  and  weaker 
than  second ;  caudal  fin  widely  forked,  the  lobes  filamentous  and  about 
equal.  Head  3;  depth  1  J.  D.  III-29;  A.  27;  Lat.  1. 63.  Tropical  parts 
of  the  Atlantic;  occasional  on  our  coa^st. 

(Linn.  Syst.  Nat.;  GUnther,  viii,  215.) 

1319.  B«  capriscus  Gmelin. — Leather-jackeL 

Uniform  brownish;  second  dorsal  and  anal  chequered  or  marked 
with  interrupted  longitudinal  brown  lines;  caudal  mottled;  young 
with  numerous  small  dark-brown  dots.  Third  dorsal  spine  shorter  but 
stouter  than  the  second;  x>l^tes  on  head  similar  to  those  on  the  body; 
caudal  lobes  produced  in  the  adult;  soft  dorsal  high,  its  longest  rays 
IJ  in  head.  Head  3J;  depth  IJ.  D.  III-27;  A.  25;  Lat.  1.  61  to  57 
(62  in  specimens  from  Italy);  about  35  scales  in  an  oblique  series  from 
vent  upward  and  forward.  Warm  sea«;  occasional  northward;  com- 
mon on  our  Gulf  coast  and  in  the  Mediterranean. 

(Gmelin,  Syst.  Nat.  i,  1471, 1788;  GUnther,  viii,  217:  Balistes  fuUginosM  Dekay,  New- 
York  Fauna,  Fish.  1842,  339.) 

1320.  B.  poweli  Cope. 

Ashy  above,  pale  below;  side.a  everywhere  with  series  of  longitudi- 
nally oval  azure  spots;  dorsal  and  anal  fins  marked  with  smaller  blua 
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spots.  Form  elevated,  profile  convex;  scales  without  promiueDt  spinea; 
two  or  three  scapular  plates;  first  dorsal  spine  rugose,  1^  in  muzzle; 
third  dorsal  spine  well  developed.  Head  3^  in  total  length;  depth  1^ ; 
D.  III-26;  A.  22.  {Cape.)  Newport,  Bhode  Island;  a  doubtful  species 
(probably  strayed  firom  the  West  Indies). 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1870,  120.) 

47§.— iriONACANTHVS  Cuvier. 
(Cavier,  R^gne  Animal,  ii,  1817:  type  Monaoanthiu  chinefma  Cnvier.) 

Body  short  and  deep,  very  strongly  compressed,  covered  with  minute, 
rough  scales.  Mouth  very  small ;  upper  jaw  with  a  double  series  of 
incisor-like  teeth,  usually  six  in  the  outer  and  four  in  the  inner  series; 
lower  jaw  with  about  six  incisors  in  a  single  series ;  teeth  connivent^ 
unequal ;  gill-opening  a  small  slit,  shorter  than  the  eye,  nearly  vertical, 
below  the  posterior  part  of  the  eye,  and  just  in  front  of  upper  edge  of 
pectoral.  Dorsal  spine  large  or  small ;  second  dorsal  and  anal  fins  simi- 
lar to  each  other,  of  about  30  rays  each ;  caudal  fin  moderate,  rounded ; 
pelvic  bone  with  a  blunt  spine;  the  bone  connected  by  a  movable  flap 
of  varying  size;  side  of  tail  often  with  a  patch  of  spines,  especially  in 
the  males;  no  barbel.  Vertebrae  7  -f  11  to  14.  Species  very  numerous 
in  warm  seas,    {fiovo^j  one;  ^xavOa^  spine.) 

a.  Ventral  spine  movable ;  dorsal  spine  with  retrorse  barbs. 

b.  Abdominal   flap   greatly  developed,  extending   beyond   the  ventral   spine. 

1391.  M.  occidentalis  Gtinther. 

Brownish,  mottled  with  lighter;  a  broad  brown  band  across  the 
middle  of  the  ventral  flap.  Scales  very  small,  without  median  crest 
Spines  becoming  longer  on  caudal  x>eduncle,  which  has  in  addition  2 
or  3  pairs  of  strong  spines  curved  forward,  these  prominent  only  in 
adults;  ventral  flap  longer  than  head,  about  J  length  of  body.  Scales 
on  ventral  flap  developed  as  flat  plates,  with  their  free  margins  pecti- 
nate. Snout  pointed,  the  upper  profilt  concave.  Dorsal  spine  strong, 
nearly  as  long  as  head,  armed  behind  with  2  rows  of  retrorse  barbs; 
ventral  spine  small,  rough.  Head  3J;  depth  IJ.  D.  1-30;  A.  30. 
West  Indies;  occasional  on  our  southern  coasts. 

(Giiuther,  viii,  237.) 

Ih,  Abdominal  flap  moderate,  not  extending  beyond  the  pelvic  spine.    (StephanoUpu^ 
Gill.) 

1899.  Iff.  broccus  (Mitch.)  Dek.— i^oo?-^«A;  File-fish. 

Dull-greenish,   mottled    with    darker;    fins    olivaceous,    somewhat 

*Gill,   Proc.  Acad.  Nat.  Sci.  Phila.  18G1,  78:   typo  Monacanikm  9et\fer  Bennett. 
{dn^tp&yoi,  orown;  Xenii,  scale.) 
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blotched.  Body  rather  deep.  Jaws  snbequal;  eyes  large,  more  than 
i  length  of  snout.  Gill-opening  about  as  long  as  eye,  separated  from 
the  eye  by  an  interspace  nearly  equal  to  its  length.  Anterior  profile 
slightly  concave.  Dorsal  spine  somewhat  shorter  than  snout,  inserted 
above  posterior  part  of  eye,  stout,  rough,  armed  behind  with  2  rows  of 
retrorse  barbs.  First  ray  of  soft  dorsal  said  to  be  sometimes  filament- 
ous (not  so  in  our  specimens) ;  pectorals  small.  Pelvic  bone  long,  end- 
ing in  a  short,  blunt,  movable  spine,  beyond  which  the  abdominal  flap 
does  not  extend;  length  of  free  edge  of  flap  when  expanded  not  greater 
than  diameter  of  eye.  Scales  minute,  each  with  a  crest  of  about  3 
prickles,  those  on  caudal  peduncle  villous,  those  on  the  ventral  flap 
larger,  elongate;  no  naked  areas;  no  recurved  spines  on  tail.  Head 
3f ;  depth  If.  D.  1-32;  A.  32.  L.  6  inches.  Cape  Cod  to  Tropical 
Seas;  abundant  on  our  South  Atlantic  coast. 

{Balistes  h'occue  Mitch.  Trans.  Lit.  &,  Phil.  Soc.  1,  467,  1815:  MonaoanthuB  hroccuif 
massachuseitensisy  and  stiifer  Dek.  N.  Y.  Fauna,  Fish.  1842,  335-337:  Monacanthua  ma9' 
sachusettenais  Storer,  Fish.  Mass.  425:  Monacanthua  aeiifer  (in  part)  GUnther,  yiii,  240: 
Stephanolepia  aetifer  Gill.) 

1333.  HE.  davidsoni  Cope. 

Brown,  with  5  longitudinal  bands  with  pale  centres,  the  upper  and 
lower  forming  3  dark  blotches  at  the  base  of  dorsal  and  anal ;  head 
unspotted;  caudal  with  a  brown  cross-baud.  Scales  with  3  scutes  on 
a  common  base;  longer,  slender,  recurved  spines  on  tail,  in  2  clusters 
of  3  each;  sides  with  slender  scattered  filaments.  Dorsal  spine  with 
strong  teeth,  its  height  one-half  depth  of  body.  Pelvic  plate  elongate, 
spinous  all  around.    Depth  2|.    D.  1-30;  A.  28.    Florida  Reef.    (Cope,) 

(Cope,  Trans.  Amer.  Phil.  Soc.  Phila.  xiv,  476, 1870.) 

1394.  HI.  spilonotas  Cope. 

Light-brown ;  some  longitudisal  lines  just  below  the  dorsal  fin,  the 
median  developing  a  dark  spot  below  the  middle  of  the  soft  dorsal. 
Scales  each  supporting  a  pedicle,  whose  summit  divides  into  4  or  5  rad- 
iating spines.  Body  elongate;  outline  of  front  straight.  Dorsal  spine 
long,  with  simple  teeth,  4^  in  length  of  body;  dorsal  and  anal  fins  me- 
dially elevated;  no  brush  or  spines  on  caudal  peduncle  Pelvic  shield 
elongate,  spinous  all  around,  the  movable  portion  x)resent.  Depth  2^; 
D.  1-32;  A.  31.    Gulf  of  Mexico.    (Cope.) 

(Cope,  Traus.  Amer.  Phil.  Soc.  Phila.  xiv,  476,  1870.) 
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aa.  Ventral  spine  fixed;  dorsal  spine  weak,  without  barbs;  abdominal  flap  moderate. 
(Cantherinea^  Swainson.) 

1325.  HE.  pullns  Ranz. 

Goloratioii  variable,  generally  with  a  whitish  spot  behind  the  last 
dorsal  ray.  Body  moderately  elevated.  Snoat  moderately  produced, 
with  the  upper  profile  slightly  concave.  Posterior  margin  of  eye  di- 
rectly above  axil.  Adults  with  two  pairs  of  strong  recurved  spines 
on  each  side  of  tail;  caudal  short.  Dorsal  spine  nearly  straight,  rather 
shorter  than  head,  without  barbs,  situated  above  the  front  of  eye.  Skin 
with  a  velvety  appearance;  the  scales  minute.  Depth  about  2.  D.  I- 
35;  A.  31.    {O'dnther.)    Tropical  Seas,  north  to  Southern  Florida. 

(Ranzaniy  Nov.  Coniin.  Act.  Soi.  Inst.  Bonon.  v,  4, 1842:  f  MorMcanthus  pardalis  RUp- 
X»el],  N.  W.  Fish.  1855,  57:  M(fnacanihu8  pardalU  GUuther,  viii,  230.) 

4Y9.~AI.VTERA  Cuvier. 

File-Jlshes. 

(Cavier,  R6gne  Anim.  ed.  2,  ii,  829,  1829:  type  Batistes  monooeros  Osbeck.) 

Body  oblopg  or  rather  elongate,  strongly  compressed,  covered  with 
minute,  rough  scales.  Mouth  and  teeth  essentially  as  in  ManacanthuSj 
but  the  lower  jaw  more  projecting,  so  that  the  lower  teeth  are  directed 
obliquely  upward  and  backward.  Gill-opening  an  oblique  slit,  longer 
than  eye,  situated  below  and  in  advance  of  eye,  its  posterior  end  be- 
hind base  of  pectorals.  Pelvic  bone  long,  falcate,  movable  under  the 
skin,  without  spine  at  its  extremity.  Dorsal  spine  small,  inserted  over 
tbe  eye,  rough,  but  without  barbs;  soft  dorsal  and  anal  long,  each  of 
36--50  rays;  caudal  fin  convex;  pectorals  small.  Species  numerous. 
(!  iiXouToqj  unwashed.) 

1336.  A.  schcepffl  (Walb.)  Goode. 

Dull-greenish,  marbled  with  lighter  and  darker;  lower  lip  dusky. 
Eye  small,  about  4  in  snout.  Gill-slit  nearly  twice  as  long  as  eye,  its 
upper  posterior  edge  nearly  under  the  middle  of  the  eye.  Pectoral  fins 
scarcely  half  longer  than  eye.  Dorsal  spine  slender;  dorsal  and  anal 
fins  low;  caudal  very  long  in  the  young,  becoming  shorter  in  the 
adult.  Scales  minute,  shagreen-like,  uniform  over  the  body.  Hea<l 
'  3§  in  length ;  depth  2 J.  D.  1-36 ;  A.  38.  L.  16  inches.  Cape  Cod  to 
West  Indies;  al)undant  southward. 

(Balistes  schcepffi  Walbanm,  Artedi,  Pise.  1792,  461:  BalisteB  aurantiaeus  MitchiU, 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  468,  1815  (adult):  AluUra  cuspioauda  Dekay,  New 
York  Fauna,  Fish.  1842,  338  (young):  Ceratacantkus  aurantiacus  6iU  (adalt).) 

*  Swainson,  Class.  Fish.  etc.  ii,  327, 1639:  type  Cantherines  nasutiu  Swainson:  BaUs- 
iet  sandwiohensis  Q.  Sl  Q,   (xarQoi,  ass;  pir,  snout.)   (^=zLiomanaoanikM9  eto.  Bleeker.) 
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1327*  A.  scripta  (Osbeck)  Bleeker. 

Head  and  body  with  irregular  blue  spots  and  lines,  and  small,  round 
black  spots.  Skin  finely  velvety.  Body  oblong,  its  depth  equal  to  dis- 
tance from  snout  to  posterior  margin  of  orbit.  Snout  produced,  the 
upper  profile  concave.  Dorsal  spine  very  feeble,  above  middle  of  orbit. 
Part  of  gill-opening  in  advance  of  orbit  Pectoral  fin  inserted  below 
orbit;  caudal  elongate,  about  as  long  as  head;  dorsal  and  anal  low. 
Depth  3.  D.  46;  A.  50.  (Oiinther.)  Tropical  seas;  occasionally  north 
to  South  Carolina. 

{Balisie8  acriptus  Osbeck,  Itin.  i,  144,  1771:  Mofiacanthua  icriptus  Giinther,  vili,  252.) 

Family  CXXIX.— TETRODONTID^. 

{The  Puffers.) 

Body  oblong  or  elongate,  usually  little  compressed,  and  sometimes 
very  broad;  belly  capable  of  great  inflation;  skin  scaleless,  usually 
more  or  less  prickly,  sometimes  with  strong  spines.  Teeth  in  each  jaw 
wholly  confluent,  forming  a  sort  of  beak  which  in  each  jaw  is  some- 
times divided  by  a  median  suture;  lips  full;  nostrils  various.  Fins  of 
soft  rays  only ;  dorsal  fin  posterior,  opposite  and  similar  to  the  anal ; 
caudal  fin  distinct;  no  ventral  fins;  pectoral  fin  short  and  broad,  its 
upper  rays  longest.  Pelvic  bone  undeveloped.  Gill-openings  small, 
close  in  front  of  the  pectorals;  air-bladder  present.  Genera  about  10; 
species  80;  inhabiting  warm  seas;  noted  for  their  habit  of  filling  the 
stomach  with  air.  When  inflated,  the  diameter  of  the  belly  is  often 
greater  than  the  length  of  the  body. 

(GtfmnadonteSf  group  Tetrodontina  GiiDther,  viil,  270-316.) 

a.  Both  jaws  divided  by  a  median  sutare.    (  TefrodaHtina,) 
b.  NoHtril  on  each  side  a  single  tube,  with  two  openings. 

c.  Dorsal  and  anal  falcate,  of  12  to  15  rays  each Lagocbphalub,  480. 

cc.  Dorsal  and  anal  of  6  to  8  rays  each Tetrodon,  481. 

aa.  Both  jaws  entire,  without  median  suture.    (Diodontinat,) 

d.  Spines  very  small,  flexible,  bristle-like,  mostly  two-rooted. 

Trichodiodon,  482. 

dd.  Spines  strong,  stiff,  erectile,  mostly  two-rooted Diodon,  483. 

ddd.  Spines  very  strong,  immovable,  mostly  three-rooted. 

Chilomycterus,  484. 

4§0.— LAOOCEPHALVS  Swainson. 
(Qaatrophy9H9  MUUer.) 
(Swainson,  Class.  Fish.  etc.  1839,  328:  type  Telrodan  lagocephaXua  L.) 

Body  comparatively  elongate;  skin  smooth  or  variously  prickly,  the 
prickles  most  developed  on  the  abdomen;  abdomen  capable  of  very 
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great  inflation.  Dorsal  and  anal  fins  rather  long,  falQpite,  of  12  to  15 
rays  each;  caudal  lunate.  A  single  nasal  tube  on  each  side  with  two 
openings  near  its  tip.  Jaws  each  with  median  suture.  Lower  side  of 
tail  with  a  fold.    (Aa^o?,  hare;  x£<f>aXTjj  head,  from  the  incisor  teeth). 

1398.  li.  Isevig^atus  (Linn.)  Gill.— Tambw ;  Smooth  Puffer. 

Olive  green  above,  sides  and  below  silvery  white.  Body  elongate, 
the  tail  slender.  Back  and  sides  smooth ;  belly  prickly,  the  spinous 
region  oblong,  extending  from  the  throat  backwards  nearly  to  the  vent 
and  on  sides  nearly  as  high  as  base  of  pectoral  fins;  spines  compara- 
tively large,  three-rooted,  well  separated  and  with  no  smaller  ones  in- 
termixed. Eye  large,  silvery,  2  in  snout,  1^  in  the  flat  interorbital 
space.  Gill-opening  midway  between  snout  and  front  of  dorsal.  Dor- 
sal and  anal  fins  large  and  falcate,  the  last  rays  rapidly  shortened; 
height  of  dorsal  1|  in  head;  caudal  fin  lunate,  the  longest  ray  1^  in 
head;  fold  of  skin  on  sides  of  tail  very  distinct,  ridge-like.  Head  3}. 
D.  14;  depth  4^.    A.  12.    Tropical  seas,  north  to  Gape  God. 

{Tetrodon  Icnigatus  L.  Syst.  Nat.  i,  411:  Tetrodon  IcBvigattu  GUnther,  yiii,  274.) 

4§1.— TETRODOIV*  Liim»as. 

(Tf^TodMiy  Lei9omus  and  Cirrhiwmus  Swainson:  Cheilichthya  MiiUer:  Anckisomu9  Kanp.) 
(Tetraodan  LIdusbus,  Syst.  Nat. :  type  Tetraodon  teatudineus  L.) 

Body  oblong,  usually  little  elongate;  skin  variously  prickly  or  smooth, 
sometimes  with  cirri.  A  single  nasal  tube  on  each  side,  with  two  open- 
ings near  its  tip.  Dorsal  and  anal  fins  short,  little  falcate,  of  6  to  8  rays 
each;  caudal  truncate  or  rounded.  Jaws  each  with  median  suture. 
Species  numerous,  in  warm  seas.    (rsTpa^  four;  ddwvj  tooth.) 

a.  Tail  without  fold  below. 
b.  Skin  almost  smooth. 

1329.  T.  politus  Girard. 

Brown,  with  very  numerous  small,  round,  dark  8x>ot8  above;  usually 
pale  curved  cross-bars  present,  in  the  form  of  concentric  rings,  one  on 
middle  of  back  in  front  of  dorsal,  inclosing  a  dark  area,  another  sur- 
rounding this,  the  remainder  appearing  as  bars,  anteriorly  running 
downward  and  backward,  posteriorly  downward  and  forward.  Skin 
smooth ;  spines  rudimentary  or  obsolete,  on  belly  only,  imbedded  in 

*  The  earliest  subdivision  of  the  genus  Tetrodon  seems  to  be  that  made  by  Swainson 
in  1839.  But  one  Linnoian  species  {testudineus')  is  retained  in  the  genus  by  Swainson. 
The  section  to  which  it  belongs  contains  numerous  species,  aud  may  well  retain  the 
original  generic  name.  The  value  of  the  subdivisions  is  doubtful,  but  they  may  be 
retained  for  the  present  at  least. 
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wrinkles  of  the  skin;  no  caudal  fold;  nasal  tentacles  distinctly  per- 
forate. Interorbital  area  flat;  sides  without  cirri.  Head  3;  depth  4J. 
D.  7;  A.  6.    San  Diego  to  Panama;  very  common  southward. 

(Tetrodon  poUtua  Girard,  U.  S.  Pac.  R.  B.  Sorv.  Fiah.  1858,  340:  Tetrodon  politui 
GUutlier,  viii,  281.) 

hb.  Skin  prickly,  more  or  less. 

1330.  T.  testudineus  L. 

Dark  brown  above,  marbled  with  lighter ;  sides  to  below  pectoral 
fins  yellowish  brown,  marked  with  many  round  dark  spots;  belly  and 
fins  immaculate;  back,  frotn  interorbital  region  nearly  to  base  of  dorsal 
fin,  axils  of  pectoral  and  belly  nearly  to  vent  covered  with  minute, 
imbedded  spines.  Snout,  sides,  and  tail  naked;  snout  rather  produced, 
the  eye  being  nearer  the  root  of  pectoral  than  tip  of  snout.  Interorb- 
ital area  generally  concave;  sides  sometimes  with  cirri;  length  of  cau- 
dal equal  to  its  distance  from  dorsal.  Head  3.  D.  8;  A.  6.  West 
Indies;  occasional  on  our  coasts. 

(Tetrodon  testudineus  Linn.  AmoBU.  Acad,  i,  309,  and  Syst.  Nat  1,  309:  Tetrodon  tesiur 
dincHS  GiiDther,  viii,  282.) 

1331.  T.speng^leri  Bloch. 

Dark  brown  above  and  on  sides  to  base  of  pectoral  fins ;  sides  below 
yellowish,  with  a  series  of  about  twelve  round  dark-brown  blotches 
about  as  broad  as  eye;  belly  white;  caudal  fin  with  a  brown  bar  at  its 
base  and  a  broader  one  at  its  margin.  A  patch  of  minute  spines  from 
the  occiput  half-way  to  the  dorsal  fin;  belly  spinous  to  near  the  vent; 
head,  tail,  and  most  of  sides  smooth;  sides  usually  with  numerous 
small  cirri.  Snout  produced,  the  eye  nearer  root  of  pectoral  than  tip 
of  snout.  Head  compressed,  narrow;  interorbital  space  slightly  con- 
cave, very  narrow,  about  half  as  broad  as  eye.  Head  3.  D.  7;  A.  6. 
West  Indies;  occasional  on  our  coast. 

(Tetrodon  ftpengleri  Bloch,  Ausl.  Fische.  i,  135:  Tetrodon  ipengleri  GUnther,  viii,  284: 
Cirrhisomus  spenglen  Swainson,  Class.  Fish,  ii,  328,  1839.) 

1332.  T.  tnrg^idns  Mitch.— Ptf/^sr;  Swell  Toad;  Blotcer.' 

Olivaceous  above,  marbled  with  black;  belly  light  orange;  sides  of 
body  and  tail  with  narrow  irregular  black  crossbars;  an  inky  blotch 
below  and  behind  pectoral  fin;  fins  plain.  Body  about  as  wide  as  deep 
when  not  inflated ;  interorbital  space  slightly  concave;  profile  not  very 
steep,  depressed  in  front  of  the  eyes.  (Caudal  peduncle,  lips,  and  bases 
of  fins  smooth;  skin  everywhere  else  rough  with  small  three-rooted 
spines,  which  are  largest  on  the  back  and  belly.     No  cirri.     Eyes 
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rather  small.     Head  2§;  depth  3.    D.  7;  A.  6;  0.  7,  slightly  rounded. 
L.  12  inches.   Atlantic  coast.    Massachusetts  to  Texas ;  very  abundant 

{Tetradon  turgidus  Mitchill,  Trans.  Lit.  &  Phil.  8oc.  i,  473,  1815:  Tetrodon  turgidut 
Dekay,  New  York  Fauna,  Fiahes,  3*27:  Tetrodan  turgidua  Giinther,  yiii,  286.) 

1338.  T.  trichocephalus  Cope. 

Brownish  above,  faintly  vermiculated  with  lighter;  sides  yellowish, 
becoming  white  below;  fins  uniform  light  yellow;  a  brown  si)ot  at  base 
of  pectoral.  Profile  suddenly  descending  from  prefrontal  region  to  pre- 
maxillary,  arched  from  the  former  point  backward ;  belly  spinous  to  near 
vent;  dorsal  region  from  a  little  behind  the  nares  to  above  the  ends  of 
the  pectoral  fins  spinous ;  spines  on  the  head  long,  close-set,  like  seal 
bristles ;  caudal  fin  truncate,  with  prominent  points.  Head  3^  in  total 
length;  eye  3 J  in  length  of  head.  D.  8;  A.  7.  (Cope.)  Newport,  Rhode 
Island. 

{Tetraodon  trichocephaliis  Cope,  Proo.  Ac.  Nat.  Sci.  Phila.  1870, 120.) 

4§2.— TRICHODIODOIf  Bleeker. 
Hairy  Box-fishes. 

(Bleeker,  Atl.  Ich.  Gymnodontes,  49 :  type  Diodon  pilosui  Mitch. ) 

Body  oblong,  little  depressed ;  nasal  tentacle  present;  dermal  ossifica- 
tions very  small,  each  with  a  pair  of  lateral  root«,  and  each  terminating 
in  a  fine  flexible,  bristle-like  spine,    (rpr/tov^  hair;  dMwv^  Diodon.) 

1334.  T.  pUosns  (Mitch.)  Bleeker. 

Brownish  above,  ashy  below;  spines  of  a  metallic  golden  color;  sides 
and  back  with  a  few  oblong  blackish-brown  spots.  Body  oblong,  cuboid ; 
the  skin  entirely  spinous,  except  a  small  space  around  the  mouth  and 
eyes  and  another  on  caudal  peduncle.  D.  12 ;  A.  14.  {DeJcay.)  North 
Atlantic;  rare;  said  to  reach  a  large  size. 

(Diodon  pil 08X18  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  471, 1815:  Diodon piUmia  De- 
kay.  New  York  Fauna,  Fishes,  326;  Giinther,  viii,  316.) 

483.— DIODON  Linneeas. 

Porcupine-fishes. 

(Linnieus,  Syst.  Nat.  1758:  type  Diodon  hystrix  L.) 

Body  robust,  the  belly  moderately  inflatable.  Dermal  spines  strong, 
stiff,  most  of  them  two-rooted  and  erectile,  a  few  three-rooted  and  there- 
fore immovable;  both  jaws  entire;  nasal  tube  simple,  with  two  lateral 
openings.  Pectorals  broad,  their  margin  undulate,  the  upper  lobe 
longest;  vertical  fins  rounded.    Warm  seas,    (d:?,  two;  ddwv^  tooth.) 


129.   TETRODONTID^-^HILOMYCTEEUS.  863 

1335.  D.  bystrix  L. 

Back,  sides,  and  fins  with  numeroas  small,  round  blackish  spots. 
Spines  strong,  dilated  at  the  base,  with  a  pair  of  basal  grooves;  post- 
pectoral  spines  the  longest,  about  as  long  as  the  pectoral  fin,  those  of 
the  posterior  part  of  the  back  and  tail  short  and  broad,  three-rooted 
and  therefore  not  erectile;  upper  and  lower  part  of  the  tail  with  two 
or  three  pairs  of  three-rooted,  immovable,  recumbent  spines;  frontul 
spines  moderate.  Head  3;  depth  3^.  D.  13;  A.  13.  In  all  tropical 
seas,  north  to  Lower  California  and  Florida.    L.  about  3  feet. 

(L.  Syst.  Nat.;  GUnther,  viii,  306:  ^Diodon  8pino8i98imu8  Giinther,  viii,  307.) 

1336.  D.  noveminacalatas  Cuvier. 

Olivaceous,  variously  spotted,  usually  a  broad  blackish  brown  band 
between  orbits,  extending  downward  behind  the  eye;  a  second  parallel 
to  it  across  the  nape;  a  large  transverse  subtriangular  spot  in  middle 
of  back;  a  kidney-shaped  spot  above  pectoral;  all  these  spots  usually 
pale  edged ;  back  and  sides  with  small  black  spots.  Spines  varying  in 
length;  upper  part  of  tail  without  ossifications,  but  a  pair  of  spines 
lying  alongside,  their  base  on  the  side  of  the  dorsal;  some  tentacles 
usually  present  above  eye  and  on  throat,  abilomen,  and  back ;  14  to  19 
transverse  series  of  spines  between  snout  and  dorsal.  Tropical  seas, 
north  to  San  Diego. 

("Diorfort  tacheid"  Lac6pMe,  ii,  13:  Diodon  naverrnnaculatuSj  aexmaailatus.  quadrimac- 
Hiatus,  and  mullimacitlaius  Cuvier,  M6m.  Mns.  Hist.  Nat.  iv,  136,  1:57,  1818:  Diodon 
maculatus  Giintber,  viii,  307:  Diodon  mticulatus  Streets,  Bull.  U.  S.  Nat.  Mus.  vii,  43.) 

484.— CHIIiOlflTCTEBUS  Bibron. 

Rahbitfishes. 

(Bibron  {Chilomyciire,  Revue  Zool.  1846,  140);  Kaup,  Wicgm.  Archiv.  1855,  232:  type 
Diodon  geometricus  Bloch  &  Schu.) 

Body  broad,  depressed,  moderately  inflatable.  Dermal  spines  short, 
stout,  immovable,  triangular,  each  with  three  roots;  nasal  tube  simple, 
with  two  lateral  openings;  caudal  peduncle  short;  fins  small,  formed 
.18  in  Diodon;  jaws  without  median  suture.  (/e?>l'>7,  lip;  tJ^oxijp^  nose. 
*'Narines  non  closes  an  sommet,  mais  chacune  ayant  I'apparence  de 
deux  l^vres,  ou  form<^e  de  deux  tentacules  r6unis  k  la  base.^) 

1337.  €•  g^eometricus  (Bloch  <&  Schn.)  KaAx\i.'^Rahhit-fish  ;  Swell  Toad. 

Greenish;  rbelly  pale;  a  round,  black,  ocellated  spot  above  pectorals, 
not  as  large  as  eye,  a  larger  one  behind  pectorals,  another  at  base  of 
dorsal,  with  a  smaller  one  below  it;  back  and  sides  with  parallel  black 
stripes  of  uniform  width  about  as  wide  as  the  interspaces,  those  on  the 
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back  nmniDg  longitudinally,  those  on  the  sides  obliqnely  downward  and 
backward,  those  on  the  front  of  the  head  running  crosswise;  a  dark  bar 
at  base  of  dorsal;  other  fins  plain. ^  Body  a  little  broader  than  deep  at 
the  gill-openings;  interocular  space  broad,  concave;  eyes  large,  lateral, 
nearly  as  long  as  snout,  each  with  a  cirrus  above  it,  longer  than  the  pu- 
pil; gill-opening  about  as  wide  as  eye,  opposite  upper  anterior  part  of 
pectoral.  About  9  spines  between  eye  and  tail,  their  height  equal  to 
diameter  of  pupil ;  spines  on  belly  much  smaller,  partly  imbedded  in  skin ; 
some  of  the  posterior  with  cirri;  spines  on  caudal  peduncle;  anterior 
root  of  each  spine  little  if  any  larger  than  the  others.  Pectoral  fin 
deeper  than  long,  the  margin  undulate,  the  upper  lobe  longest.  Head 
2f ;  depth  3.  D.  12;  A.  10;  L.  6  inches.  Massachusetts  to  West  Indies; 
very  abundant  southward. 

{Diodan  geomeiricus  Bloch  &,  Schneider,  1801,  513:  Diodon  maculostriatiis  Mitchill, 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  470,  1815;  GUnther,  -vfiii,  310.) 

Subsp.  (f)  ftilig^nosas  (Dek.)  Goode  &,  Bean. 

Dark  brownish  olive  above,  with  wavy  dusky  lines;  belly  black,  the 
bases  of  its  spines  bright  orange.  Entire  body  covered  with  large 
three-rooted  spines,  which  are  very  numerous  and  close-set,  especially 
on  the  belly;  spines  of  the  belly  as  large  or  even  larger  than  those  on 
back;  not  imbedded.  D.  12;  A.  10.  Atlantic  coast,  from  Cape  Cod 
southward;  not  common;  probably  a  young  form  of  the  preceding. 

(Diodon  fuUginotua  Dekay,  New  York  Fauna,  Fish.  3"24.) 


Family  CXXX.— ORTHAGORISCID^. 

{The  Head-fishes.) 

Body  more  or  less  short  and  deep,  compressed,  truncate  behind,  so 
that  there  is  no  caudal  peduncle.  Skin  rough,  naked,  spinous  or  tes- 
sellated. Mouth  very  small,  terminal;  teeth  completely  united  in  each 
jaw,  forming  a  bony  beak  without  median  suture,  as  in  Liodon.  Dorsal 
and  anal  fins  similar;  posterior,  more  or  less  perfectly  confluent  around 
the  tail;  no  spinous  dorsal;  no  ventral  fins;  pelvic  bone  undeveloped; 
pectorals  present.  Belly  not  inflatable;  gill-opening  small,  in  front  of 
pectorals;  an  accessory  opercular  gill;  no  air-bladder.  Fishes  of  the 
open  seas,  apparently  composed  of  a  head  to  which  small  fins  are  a^ 
tacbed.    Genera  3;  species  4.    Found  in  most  warm  seas. 

(Oymnodontes,  group  Molina  GUnther,  viii,  317-320. j 
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a.  Skin  thin,  armed  with  stout  spines;  yertical  fins  not  conflaent;  body  deeper  thau 

long  (Molacanthina) Molacanthus,  485, 

aa.  Skin  thick,  granular  or  tessellated;  vertical  fins  falcate,  confluent  behind.    (Or- 
thagorisdna, ) 
h.  Body  not  twice  as  long  aadeep;  skin  without  hexagonal  platoe....  ..Mola,  486. 

4§5.— IXEOLACAIVTHVS  Swainson. 

(Pal^oMa  Nardo:  AcanfhofamaDekAj.) 

(Swainson,  Class.  Fish.  etc.  ii,  329, 1839:  type  Diodon  mola  ^0,1X^8=  Molacanthus  palUtH 
Sw.  ==  Diodon  nummularis  Walb. ) 

Body  suborbicular,  much  compressed,  deeper  than  long,  covered  by 
a  thin  silvery  skin  on  which  are  many  strong  spines.  Dorsal  and  anal 
fins  high  and  short,  not  confluent,  the  space  on  the  tail  between  them 
occupied  by  a  row  of  small  spines;  pectorals  moderate.  These  small 
fishes  have  been  generally  considered  as  the  young  of  Mola.  The  fact 
that  they  are  not  so  was  first  conclusively  shown  by  Prof.  Putnam  (Am. 
Nat.  Dec.  1870).     The  species  inhabit  the  open  seas.     (Mola;  axdvOa^ 

« 

spine.) 

1338.  HI.  nainmalari6(Walh.)Gill. 

Olive  brown  above;  sides  and  below  iridescent  silvery.  Body  verti- 
cally oval,  higher  than  long;  spines  on  body  scattered,  striated  on  sides. 
Head  more  than  half  length,  which  is  little  more  than  j|  depth.  D.  25. 
(I)elcay,)    Atlantic  Ocean;  rare  on  our  coast.    L.  about  2  inches. 

(Diodon  nummnlanH  Walbanra,  Artedi,  Pise.  1792,  600:  Acanthosoma  carinaium  De- 
kay,  New  York  Faiiua,  Fish.  330:  Molacanthus  pallasi  Putnam,  1.  c.) 

486.— mOIiA  Cnvicr. 

(Orihagonscus  Bloch  &  Schneider.) 

(Cnvier,   Li^gons  <VAuat.  Comp.  1800  (fide  GiU)i    type  Orihagoriscus  mola  Bloch  & 
S('lineidor=  Mola  rotunda  Cnvier.) 

Body  ovate,  strongly  compresseil,  covered  with  a  thick,  rough,  leath- 
ery, elastic  skin,  which  is  without  bony  plates.  Profile  forming  a  pro- 
jecting fleshy  nose  above  the  mouth.  Dorsal  fin  beginning  not  far  be- 
hind j)ectorals,  short  and  bigh,  falcate,  confluent  with  the  anal  around 
the  tail;  no  large  spines  on  the  body.  Clumsy  fishes,  found  in  most 
warm  seas,  reaching  a  great  size.    (Latin  mola^  a  millstone.) 

1339.  HE.  rotunda  Cuw—Suu-fish;  Head-fish;  Mola, 

Dark  gray;  sides  grayish  brown,  with  silvery  reflections;  belly  dusky; 
a  broad  blackish  bar  running  along  the  bases  of  the  dorsal,  caudal^  and 
Bulk  Nat.  Mns.  No.  16 B5 


866      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — IV. 

anal  fins.  Dorsal  and  anal  fins  high  in  front,  rapidly  decreased  back- 
wards; caudal  fin  low,  and  with  a  wavy  outline.  Depth  always  more 
than  half  length,  and  in  the  young  tbe  vertical  diameter  exceeding  the 
longitudinal.  Form  varying  much  with  age,  the  body  becoming  more 
elongate,  the  fins  comparatively  shorter,  the  eye  much  smaller,  and  a 
hump  being  developed  above  the  mouth,  topped  by  an  osseous  tubercle. 
Head  3;  depth  If.  D.  17;  A..16.  Pelagic,  inhabiting  most  temperate 
and  tropical  seas,  swimming  slowly  about  near  the  surface;  .common 
northward  to  Cape  Cod  and  Point  Concepcion.  It  reaches  a  weight  of 
about  500  pounds. ' 

(Tetrodon  mola  Lino.  Syst.  Nat.:  Orthngoriscus  mola  Bloch  &  Schneider,  1801,  510: 
Orthagoriscua  mola  Storer,  Fish.  Mass.  420:  Orthagorisotu  analis  Ayres,  Proc.  Cal. 
Acad.  Nat.  Sci.  ii,  31,  f.  54:  *'Mola  rotunda  Cuvier,  1800.") 


ADDENDA  ET  CORRIGENDA. 

Page  3  (57).  Brancbiostonia  laneeolatam. 

To  the  syuonymy  of  species  No.  1,  add: 

{^^Limax  lanceolatus  Pallas,  Spieilegia  Zool.  x^  19,  about  1770.") 

Until  the  Lancelets  are  more  fully  compared,  neither  our  Atlantic 
nor  our  Pacific  coast  form  can  be  distinguished  from  the  European 
species. 

Page  5.    Instead  of  Bdellostoma  read: 
3.  Polistotrenia  Gill. 

The  generic  name  Heptatrema  Dum^ril  (Cuvierj  R6gne  Anim.)  has 
priority  over  Bdellostoma  Miiller.    Species  3  may  be  named — 

3*  P«  stouti  (Lockington)  J.  &  Gt. 

The  identity  of  this  species,  thus  far  known  only  from  the  coast  of 
California  fh)m  Santa  Barbara  northward,  with  the  Chilian  H,  domheyi 
is  doubtful.  The  description,  on  page  57,  is  taken  from  California  sped* 
mens.  The  genus  Polistotrema  Gill  (Proc.  TT.  S.  Nat.  Mus.  1880,  30)  is 
distinguished  by  the  x)resence  of  11  to  14  gill-openings  instea<I  of  6  or  7, 
the  base  of  the  tongue  being  between  the  seventh  and  eighth  (not  an- 
terior) pair  of  branchisB. 

Page  7.  A  better  generic  arrangement  of  dur  Lampreys  than  that 
given  in  the  text  would  be  as  follows  (omitting  the  character  of  the 
division  of  the  dorsal  fin,  which  is  subject  to  much  individual  varia- 
tion): 

a.  Maxillary  tooth  single,  crescent-shaped,  with  a  cusp  at  each  end. 

6.  Lingual  teeth  i>ectinate 4.  ENT08PHCXU8*  GilL 

bh.  Lingual  teeth  obscurely  trionspidate 5.  Ammoocetes  t  Diim6riL 

aa.  Maxillary  tooth  of  2  or  3  pointed  cusps  close  together;  lingual  teeth  pectinate. 

6.  PSTROMTZOKt  L. 

*  Species  E.  tridetitatuM  (Gairdn.)  Gill. 

t Including  Lampetra  Gray.    Species  A,  plumbeu$  (Ayres)  Bean:  A.  aurem  Bean:  A, 

niger  (Raf.)  Jor. :  A  appendix  (Dek.)  J.  dt  G. 

t  Including  Ickihycmyztm  Grd.    Species  P.  argenietu  Kirt. :  P.  coitaneut  (Gtd.)  Bean: 

P.  marimui  L. :  P.  donattu  Wilder. 

8G7 
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Page  7.  The  genus  4  (a)  Entosphenus  should  probably  be  admitted, 
and  its  species  should  be — 
4.  £•  tridentatas  (Gairdner)  Gill. 

It  ranges  from  Monterey  to  Vancouver's  Island,  and  Nos.  "S'^  and 
"6"  are  not  distinct  from  it. 

On  page  8,  after  Ammoccetes pUtmbem,  add: 

7  (5).  A.  aureus  Bean. 

Plumbeous  above,  golden  yellow  below;  under  side  of  head  and  neck 
silvery.  Maxillary  tooth  single,  bicuspid;  mandibulary  with  7  cusps, 
the  outer  largest.  Head  shorter  than  chest;  distance  from  eye  to  first 
dorsal  thrice  base  of  first  dorsal;  base  of  second  dorsal  twice  as  long 
as  that  of  first,  the  fin  twice  as  high;  interspace  between  dorsals  | 
length  of  head;  tail  (from  vent)  4  in  total  length.  Head  lOJ  (5J  in 
distance  to  first  dorsal).  L.  15  inches.  Yukon  River,  Alaska;  abun- 
dant.   {Bean.) 

{AmmoofBies  aureus  Bean,  Proc.  U.  S.  Nat.  Mas.  iv,  1881,  159:  ^  Petromyzon  mariuuB 
camt8chnticu«  Pallas,  Zoogr.  Ro»so-AHiat.  iii,  1811.)        * 

On  page  9,  after  Ammoccetes  nigevj  add: 

8  {h),  A.  appendix  (Dekay)  Gill. 

Dusky  brown,  sometimes  tinged  with  bluish;  fins  pale  amber.  A 
ring  of  irregularly-shaped  corneous  processes  within  the  mouth,  and  a 
large  isolated  double  tooth  of  the  same  texture  on  the  inferior  portion 
of  the  mouth.  Origin  of  dorsal  in  advance  of  middle  of  body  (behind 
middle  in  A.  niger).  Vent  near  posterior  third  of  body.  Anal  papilla 
("appendix")  conspicdous  in  males  in  spring.  Streams  of  New  York 
and  Southern  New  England.  (Dekay.)  Not  lately  recognized,  but  ap- 
parently diflFering  from  A,  niger  in  the  less  posterior  dorsal. 

( Petromyzan  appendix  Dekay,  New  York  Fauna,  Fish.  1842,  381 :  Ammaccetes  unicolor 
Dekay,  1.  c.  383;  larva.  Of  the  remaining  species  described  by  Dekay,  Ammocctle» 
hicolar  Lo  Suenr,  1.  c.  383,  seems  to  be  the  larva  of  Petromyzon  marinuSf  and  P.  lamot- 
p^ni  Le  Siieur  MSS.  1.  c.  382,  is  probably  Petromyzan  argenteus.) 

Page  10;  Petromyzon  castaneus  has  been  lately  received  from  Loui- 
siana. It  is  considered  a  valid  species  by  Dr.  Bean,  as  is  also  9  {b)y 
P.  hiruiio  (Grd.)  Bean.  Both  these  species  have  the  maxillary  tooth 
tricuspid,  not  bicuspid  as  in  P.  argenteus. 

Page  11.  The  mandibulary  teeth  in  Petromyzon  marinus  are  usually 
7  ill  number.  The  plates  of  the  anterior  lingual  pair  are  confluent^  and 
not  their  serrations  as  stated  in  the  text. 
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Page  11.  Instead  of  P.  nigricans  Le  Sueur,  read: 

19.  P.  marinus,  suhsp.  dorsatns  Wilder,  sp.  no  v. 

Tlie  ^^Petromyzon  nigricans^  of  the  Atlantic  coast  streams  seems  to 
be  the  young  of  P.  marinus.  The  Cayuga  Lake  Lamprey  described  in 
the  text  on  page  11  is  apparently  a  distinct  subspecies,  diflFering  from 
P.  marinus  in  the  longer  head  (snout  IJ  in  chest;  head  half  longer 
than  chest;  in  P.  marinus  snout  IJ  in  chest;  head  one-third  longer  than 
chest) ;  mandibulary  teeth  usually  8  or  9.  Males  tciih  the  back  before 
dorsal  Jin  compressed  in  a  long,  hard,,  fleshy  ridge.  Interspace  between 
dorsals  variable  in  length,  shortest  in  males,  i  to  f  base  of  first- 
Tail  3|  in  length.  Coloration  of  P.  marinu^^  and  size  not  much  less. 
Abundant  in  Cayuga  Lake,  l^ew  York;  not  yet  observed  elsewhere. 
The  diflferences  above  noted  are  not  very  constant. 

(Wilder  MSS. :  Pctroiuyzon  nigricans  J.  &  G.,  paj»e  11  of  this  work.  ) 

Page  14.  Under  Echinorhinus  the  reference 

(Blainvillo,  Bull.  Scl.  Philoraath.  1816,  121) 

should  be  supplied. 
Page  18  (and  59).  Instead  of  genus  13  {b)  Scyllium  Cuvier  read: 

13  (&).— SCY£.£.IOBHIMUS  Blainville. 

(Blainville,  Bull.  Sci.  Philom.  1816, 121 :  type  ScyUiorhinu9  catulus  Blainville  =  5^Ma/ii« 
canicuJa  L.} 

The  generic  diagnosis  of  '^ScylUum^^  on  page  59,  applies  to  Scyllio: 
rhinu^j  with  the  exception  of  the -clause  "nostrils  separated  by  a  broad 
isthmus",  which  is  true  of  part  of  the  species  (subgenus  Catulus  Smith) 
only.    Si)ecies  18  {b)  should  be  "/S^.  ventriosus  (Garman)  J.  &  G.'' 

After  18  {b),  8.  ventriostiSj  add : 
18  (c).  S.  retifer  (Gannan)  J.  &  G. 

Light  brownish,  crossed  at  irregular  intervals  by  groups  of  2  to  4 
narrow  black  lines,  which  are  joined  by  other  lines,  forming  a  network 
of  polygonal  meshes;  belly  uniform  yellowish.  Body  moderately  elon- 
gate, the  vent  in  front  of  its  middle.  Head  depressed,  its  width  nearly 
equal  to  its  length  in  front  of  spiracles;  length  of  snout  from  month 
less  than  distance  between  outer  margins  of  nostrils;  nasal  valves 
broader  than  isthmus  between  them,  not  reaching  mouth,  without 
free  cirrus;  length  of  arch  of  mouth  a  little  more  than  half  its  width; 
lower  labial  fold  reaching  one-fouith  distance  to  symphysis;  teeth 
small,  each  with  a  central  cusp  and  two  small  ones  on  each  side.    Pec- 
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torals  short  and  broad.  First  dorsal  inserted  near  middle  of  length  of 
body  5  caudal  not  large.  (Oarman,)  Deep  water,  oflf  the  coast  of  Vir- 
ginia; one  specimen  known. 

(Soyllium  retiferum  Garman,  Bull.  Mus.  Comp.  Zool.  xi,  2:53, 1881.) 

Page  18.    Instead  of  OaleorhinicUej  read: 

Family  VII.— CARCHARIID^. 

On  page  19,  instead  of  Mu^teltts  hinnulusy  read: 

19.  HI.  canis  (Mitch.)  Dek. 

Add  to  the  synonymy : 

C*Sqimlu8  canU  Mitoh.  Trans.  Lit.  <&  Phil.  Soc.  N.  Y.  i,  486,  1815:  Mustelus  atteriat 
Cloquet,  Diet.  Sci.  Nat.  xiv,  407,  1820:  Muslclus  plebejas  Bouap.  Faana  Italica,  183d, 

49.")     • 

Page  20,  species  20: 

The  Mmtelus  canis  of  our  Atlantic  coast  seems  to  us  to  be  perfectly 
identical  with  the  £)uropean  species,  the  American  name  baring  prior- 
ity of  date.  Mustelus  caU/ornicus  Gill,  is  however  a  different  species. 
It  may  be  thus  compared  with  M,  caniSj  the  differential  characters  of  the 
latter  species  being  interposed  in  parenthesis:  In  No.  20,  M.  calif omi- 
cm  Gill,  the  dorsal  fin  is  comparatively  small  (large),  its  anterior  lobe 
obtuse,  and  when  depressed  not  reaching  so  far  as  (reaching  well  be- 
yond) the  posterior  lobe;  height  of  anterior  lobe  less  (more)  than  the 
base  of  the  fin,  which  is  little  (considerably)  longrer  than  snoiit  and  less 
(more)  than  one-third  the  interspace 'between  dorsals;  the  pectoral  is 
comparatively  short,  not  reaching  to  anterior  third  (reaching  nearly  to 
middle)  of  dorsal,  or  about  half  way  to  the  beginning  of  the  slit  be- 
tween ventrals  (half  way  to  the  base  of  the  cla^spers).  The  snout  in 
M.  californicus  is  more  pointed,  the  mouth  narrower,  its  anterior  angle 
more  acute  (obtuse);  breadth  between  angles  of  mouth  §  (f)  snout. 
Mustelus  californicus  reaches  a  larger  size  than  M.  canis.  In  Mustelus 
californicus  the  embryo  is  attached  to  the  placentae.  It  therefore  be- 
longs  to  the  subgenus  ^^ Pleuracromylon^  Gill. 

Page  20.  The  genus  '^  Rhinotriaois,'"  introduced  on  page  59,  may  be 
suppressed,  "/^.  henlei^  being  a  species  of  Triads^  as  given  on  page  20. 

Page  20  (60).  20  (6),  ^' Rhinotriacis  Iwvis^  (or,  better ^Jfustdus  Icdtis 
Risso)  should  probably  be  suppressed,  as  the  evidence  of  its  occurrence 
in  our  waters  is  insufficient. 


k 
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Pago  21.  After  OaleorMnus  add  the  reference: 

(Blainville,  Prodrome  Fanne  Fran^aise,  Poiss.  i,  85,  1816.) 

It  is  probable  that  our  species  is  really  distinct  from  the  European. 
It  may  be  charaeterized 


23m  G.  seyopterus*  J.  <&  G.  sp.  nov.— Ot{  Shark, 

Dusky  grayish;  most  of  peotoral,  tip  of  caudal,  and  anterior  portion 
of  both  dorsals  black.  Snout  depressed,  rather  long,  but  rounded  at 
tip;  nostrils  considerably  nearer  mouth  than  tip  of  snout;  the  anterior 
lobe  with  a  small  pointed  tip;  interorbital  space  a  little  less  than  length 
of  snout;  teeth  about  f  J,  the  four  or  five  teeth  nearest  the  middle  of  the 
jaw  much  smaller  than  the  others;  median  tooth  of  each  jaw  smallest, 
subtriangular,  without  basal  cusps;  lateral  teeth  of  both  jaws  similar, 
with  their  poin>3  strongly  directed  outwards;  a  sharp  angle  near  the 
middle  of  the  outer  margin,  below  which  are  2  to  5  sharp  cusps  or  ser- 
rations; labial  folds  moderate.  Eye  large,  the  small  spiracles  sepa- 
rated from  it  a  distance  about  equal  to  its  diameter.  Head  with  many 
mucous  pores.  Distance  between  angles  of  mouth  nearly  twice  length 
of  mouth,  and  equal  to  length  of  snout  from  mouth.  Pectoral  fin  mod- 
erate,  reaching  somewhat  beyond  front  of  dorsal,  its  tip  somewhat 
pointed,  its  free  edge  concave.  Middle  of  first  dorsal  nearly  midway 
between  i)ectorals  an<l  ventrals,  its  anterior  lobe  rounded,  posterior, 
acute;  second  dorsal  scarcely  one-fourth  as  large  as  first,  a  trifle  larger 
than  anal,  which  is  inserted  slightly  farther  back. 

Measurements  of  a  large  example,  63  inches  in  length,  from  San  Pedro,  California, 


Longth 100. 

Greateht  depth 14. 

Length  of  head 18. 

Length  of  snoat  (fi-om  mouth) 7. 5 

Length  of  scout  (from  eye) 8. 

Width  of  mouth 7. 

Length  of  spiraele 0.7 

Length  of  eye 2.5 

DiHtauce  from  snout  to  first  dor- 
sal   3.3 


Length  of  base  of  first  dorsal 7. 3 

Height  of  first  dorsal 7.5 

Distance  between  dorsals 2. 5 

Length  of  second  dorsal 4.5 

Height  of  second  dorsal 4. 

Length  of  anal 3.5 

Length  of  caudal 21. 

Distance  from  i>ectora1s  to  ventrals.  25. 

Length  of  pectorals 15. 

Length  of  ventrals. 4.5 


Coast  of  Southern  California,  from  San  Francisco  to  Cerros  Island, 
extremely  abundant.  Valued  for  tbe  oil  in  its  liver,  and  for  the  fins, 
which  are  much  prized  by  the  Chinese,  the  gelatinous  fin-rays  making 
a  fine  soup. 

{Galeorhinvs  galeus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  42,  and  1881,  18: 
typical  specimens  have  been  distributed   by  the  National  Museum  as  Noe.  26927, 

*]}vo(,  soap;  nreporf  fin. 
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2G073,  27190,  and  27391.  The  European  species,  G.  galeuSf  is  said  to  have  the  middle 
teeth  of  the  jaws  not  reduced  in  size,  the  median  tooth  in  each  jaw  with  hasal  cusps; 
the  second  dorsal  half  smaller  than  the  first;  the  fins  plain,  etc.) 

Pages  22,  23,  24,  60.  The  groups  called  Carcharinus  and  Eulamia 
should  rather  be  considered  as  subgeneric  sections  of  a  single  genus, 
which  may  stand  as — 

18.— CAHCHARIAS  Rafinesqne. 
(Rafinesque,  Indice  d'lttiol.  Sicil.  1810,  44:  type  SqualuB  glaucHS  L.) 

The  species  of  Carcharias  should  stand  as  follows: 
95.  €•  glaucus  (L.)  Cuv. 
26«  C*  obscurus  (Le  Sneur)  MUller  <&  Heule. 

In  this  species  the  very  long  pectorals  extend  beyond  the  end  of  the 
dorsal,  and  their  outer  margin  is  four  times  as  long  as  the  inner. 

96  (b).  €•  platyodon  (Poey)  J.  &  G. 

Slaty-blue,  white  below;  caudal  blackish,  other  fins  with  dark  tips. 
Body  stout.  Head  very  short,  broad,  depressed,  and  bluntly  rounded. 
Mouth  twice  as  broad  as  long,  its  breadth  about  half  more  than  length 
of  snout 5  inner  lobe  of  nostril  very  bluut;  nostril  a  little  nearer  eye 
than  tip  of  snout;  upper  teeth  very  broad,  triangular,  erect,  coarsely 
serrate,  not  notched;  lower  teeth  narrower,  more  finely  serrate.  First 
dorsal  beginning  close  behind  pectoral,  a  little  higher  than  long,  not 
falcate,  its  base  2 J  in  interspace  between  dorsals;  second  dorsal  very 
small,  its  base  5  in  interspace;  caudal  moderate,  2%  in  body;  anal  a 
little  longer  than  second  dorsal,  and  placed  a  little  farther  back;  pec- 
torals rather  small,  not  falcate,  G  in  total  length,  reaching  a  little  past 
dorsal;  width  of  pectoral  nearly  two-thirds  its  length.  L.  10  to  15  feet. 
Cuba  to  Texas;  abundant  in  the  Gulf  of  Mexico;  the  specimen  here 
described  being  from  Galveston. 

96  (c).  €•  plunibeus  (Nardo)  J.  <&  G. 

Bluish  gray,  whitish  below.  First  dorsal  rounded  above,  inserted 
immediately  above  the  base  of  the  pectoral ;  second  near  the  middle 
of  the  base  of  the  anal;  pectoral  one-third  longer  than  broad,  its  ex- 
ternal angle  rounded.  Mouth  arched,  its  breadth  equal  to  its  distance 
from  tip  of  snout;  snout  short,  rounded,  a  little  longer  than  in  C.  lamia; 
eyes  small;  upper  teeth  scarcely  notched  on  the  outer  margin.  (Doder- 
Idn.)    Mediterranean;  said  to  have  been  once  taken  at  New  York. 

{Squalua  plumbeua  Nardo,  Prodr.  Iclith.  Venice,  1827,  9:  Carcharias  {Ptianadon)  mil- 
berti  Valenciennes  MSS.  in  MUller  &  Henle,  Flag.  US,  ln41:  Eulamia  milberti  Gill, 
Proc.  Acad.  Nat.  Sci.  1864,  262,  in  part:  Carchariaa  milberti  Doderlein,  Manaale  lUio- 
log.  Mediter.  1881,  44.) 
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This  species  should  probably  be  omitted  from  onr  lists,  as  there  is  no 
good  evidence  that  any  of  our  sharks  are  identical  with  the  plumbeus  or 
the  milberti  of  the  Mediterranean.  Probably  C.  cceruleus  was  originally 
confounded  with  it.  The  Eulamia  milberti  of  recent  American  writers 
is  probably  the  following  species,  which  may  be  substituted,  as — 

97.  €•  ecBrulens  Dekay. 

This  species  dififers  from  C.  plutyod^n  chiefly  in  the  following  respects: 
Head  longer,  the  snout  much  less  obtuse,  its  length  from  mouth  equal  to 
breadth  of  mouth;  distance  between  nostrils  J  less  than  length  of  snout. 
Teeth  and  fins  a«  in  C.  platyodon.  Pectorals  rather  small,  not  falcate, 
(5 J  in  body;  caudal  4,  rather  narrow.  New  England  to  Florida;  not 
rare. 

{Carchanas  cccruUns  Dekay,  Now  York  Fanna,  Fishes,  354,  62;  Jordan  &.  Gilbert. 
Proc.  U.  S.  Nat.  Mns.  18.!?2:  Ijumna  caudata  Dek.  I.  c.  354:  Eulamia  milberti  Gill,  Proc, 
Acad.  Nat.  Sci.  Pbila.  1864,  262;  probably  not  Carchatias  milberti  M.  A  H.) 

97  (&).  C.  lamia  Raf. 

To  the  description  on  page  23  add  the  following: 

Head  broad,  depressed;  snout  short  and  rounded,  nostrils  midway 
between  its  tip  and  the  front  of  the  mouth ;  breadth  of  mouth  greater 
than  preoral  length  of  snout.  First  dorsal  very  large,  commencing 
close  behind  the  base  of  the  pectoral,  its  height  a  little  greater  than  ■ 
the  length  of  its  base,  its  anterior  margin  convex,  its  upper  angle 
rounded,  its  posterior  border  nearly  straight,  its  lower  angle  pointed, 
its  height  about  equal  to  greatest  depth  of  body;  second  dorsal  much 
smaller  than  first;  pectorals  at  least  twice  as  long  as  broad;  upper 
lobe  of  caudal  one-fourth  the  total  length,  twice  the  infeiior  lobe. 
Grayish,  fius  rarely  darker  at  tip.  Coasts  of  Europe,  etc.  The  claim 
of  this  species  to  a  jilace  in  our  fauna  is  extremely  questionable. 

(f  Carchatias  lamia  Ratinesqne,  Indice  d'lttiol.  Sicil.  1810,  44,  no  descr. :  Carch4iria8 
vulgaris  Cnvier,  Regue  Aniiu.  ii,  126, 1817:  Carcharian  lamia  Risso,  Hist.  Nat.  £iir.  Mer. 
pi,  119, 1820:  Squalis  carchariasoi  some  early  autbors,  not  of  Linnasua,  wbose  account 
is  based  cbietly  on  Carcharodon.) 

97  (c).  €•  lamiclla  Jor.  &  Gilb. 

The  species  described  as  U.  lamia  on  page  CO  is  probably  distinct 
from  the  European  species,  and  has  been  described  by  us  (Proc.  U.  S. 
Nat.  Mus.  1882)  as  Carcharias  lamiclla.  In  this  description,  on  page 
61,  tenth  line,  for  height  read  size.  In  the  thirteenth  line,  read  "in  not 
having  the  first  dorsal  higher^',  etc. 
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Page  24.  Instead  of  Aprianodan  punetatu8  read : 

^9.  A.  isodon  (Mttll.  Sc  Henle)  Gill. 

It  is  doubtful  whether  this  species  has  ever  been  taken  on  our  coasts. 
The  name  punctutus  is  very  doubtfully  applied  to  this  species,  as  the 

< 

Sqmlus  punctatus  of  Mitchill  is  as  likely  to  have  been  C.  terrcenovce.  A. 
isodon  should  be  suppressed  from  our  lists  until  its  alleged  occurrence 
in  our  waters  is  verified. 

On  page  25,  the  genus  Renicepa  is  probably  unworthy  of  retention, 
and  it  should  be  reunited  to  Sphyrna,    The  characters  to  be  assigned  to 
the  genus  Sphyrna  are  included  under  the  account  of  the  family.    Spe- 
cies 31  should  be — 
8.  tibnro  (L.)  Raf. 

The  correct  reference  to  the  description  of  Sphyrna  is — 

(Rafinesque,  Indice  d'lttioL  Sicll.  1810,  46.) 

On  page  27,  family  X  should  be  Odontaspididce.    Its  single  genus  may 

stand  as — 

95.— ODONTASPIS  Agassiz. 

(Agaseiz,  Poissons  Fossiles,  iii,  87,  1836 :  type  Squaluaferox  Risso.) 

The  American  species  should  stand  as — 

84.  O.  littoralis  (Mitch.)  J.  &  G. 

The  prior  name  americanus  (Mitch.)  was  the  result  of  an  error  of 
identification. 

Page  28.  Instead  of  Isuru8  glaucus  read : 

85.  I.  dekayi  (Gill)  J.  <&  G. 

Dark  bluish-gray  above,  white  below,  the  color  abruptly  changing  on 
the  tail;  upper  fins  dusky,  lower  pale.  Head  5  in  length  to  tip  of  cau- 
dal ;  pectoral  as  long  as  head,  a  little  longer  than  upper  caudal  lobe. 
Dorsals  and  pectorals  falcate ;  first  dorsal  inserted  behind  pectoral  at  a 
distance  equal  to  one-fourth  head ;  base  of  dorsal  2^  in  head,  its  height 
If.  Middle  teeth  very  long,  much  longer  and  narrower  than  lateral 
teeth.  Length  10  feet.  Cape  Cod  to  West  Indies.  The  American  spe- 
cies seems  to  difi'er  from  the  Asiatic  J.  glaucus  in  its  longer  pectorals 
and  higher  dorsal. 

(Lamna  punctata  Dekay,  New  York  Fanna,  Fishes,  1842,  332  (not  SquaUts  punctaiui 
Mitch.)  :  Isuropsis  dekayi  Gill,  Am.  Lye.  N.  T.  1858, 153 :  lauropsU glauoua  Poey,  Synops. 
Pise.  Cubens,  not  Oxyrhina  glauoa  M.  &,  H.  f ) 

Page  29.    Instead  of  Isurus  oxyrhynchus  read: 

86.  I.  spallauaBanii  Raf. 

This  species  should  be  erased^  as  there  is  no  evidence  of  its  oocmrence 
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in  oar  waters.  ^^Lamna  punctata^  Storer  is  doubtless  baBed  on  Lamna 
comubicay  with  which  species  Eafinesque's  description  of  Isurus  ox- 
yrhynchus  is  identified  by  Doderlein.  This  species  should  probably 
stand  as  J.  spallanzanii  Eaf.  (Indice  d'lttiol.  Sicil.  45, 1810). 

Page  30.  The  reference  to  the  generic  description  of  Carcharodan 
should  be — 

(Smith  MSS. ;  Bonaparte,  Mem.  Soc.  Neufch.  il,  9, 1839 :  type  Carehardon  imithii  Bon, 
=  C.  carchariaa. ) 

Page  30.  Instead  of  C.  rondeUiii  read : 
8§.  €•  carcharius  (L.)  J.  d^  G. 

To  its  synonymy  add: 

(SqHahts  carcharias  L.  Syst.  Nat.  i,  400,  excl,  %yn,  pars:  CarohaHas  verus  AgossiZy 
Poiss.  Fo88.  iii,  91,  1836. ) 


Page  31.    The  reference  to  Cetorhinus  should 

('•Blainville,  Bull.  Soc.  Philom.  1816,  121.") 

No.  39  should  be- 
so.  C.  inaxinius  (Ganner)  Blainv. 
and  to  the  synonymy  should  be  added : 

{^Squalua  maximus  Gunner,  Trondj.  Selskschr.  iii,  33,  1765.  j 

Page  31.  The  family  Rhinodontidw  and  its  species,  Micristodus  puno 
tatus^  should  be  omitted,  a^  they  do  not  belong  within  our  faunal  limits. 

Page  32.  Instead  of  31,  OyropleuroduHj  read: 

81.-HETERODONTUS  BlainviUe. 
(Blainviile,  Nonv.  Bull.  Scienc.  1816,  121:  type  Squalus phiUipi  Lac.) 

The  characters  of  the  genus  are  equivalent  to  those  of  the  family.   The 
American  species  should  stand  as — 
41.  H.  francisci  (Grd.)  Gill. 

It  is  abundant  on  the  coast  of  California  from  Point  Concepcion  south- 
ward. 

On  page  37,  instead  of  Pristis  antiquorum^  read: 
44.  P.  pectiuatus  Latham. 

And  read  in  the  description,  "rostral  teeth  in  25  to  28  pairs'^  (instead 
of  IG  to  20,  the  number  found  in  P.  antiquorum;  we  find  no  authentic 
record  of  the  occurrence  of  the  latter  species  in  our  waters).  P.  pecti- 
natus  occurs  in  the  Tropical  Seas,  north  to  our  South  Atlantic  coast^ 
abundant  in  the  Gulf  of  Mexico;  ascending  the  Lower  MississippL 

(Lfttbam,  Trans.  Linn.  Soc.  ii,  298,  1794;  GUnther.  vUi,  437.) 
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On  page  37.  The  Rhinobatidw  are  all  ovoviviparous,  a  character 
which  distinguishes  them  from  the  oviparous  Raiidce. 

On  page  38.  Ehinobatus  leucorhynchu^  Giinther  is  not  identical  with 
R,  prodvctus^  and  should  be  erased  from  the  synonymy  of  the  latter 
species,  which  does  not  extend  southward  from  California.  In  R^pro- 
diictns  the  rostral  ridges  are  armed  with  small  spines  above,  and  are 
largely  confluent  anteriorly,  not  "separated  along  their  entire  length,'' 
as  stated  in  the  text;  anterior  nasal  valve  not  dilated  laterally  and  not 
extending  to  the  inner  edge  of  the  nostril;  first  dorsal  well  behind 
tips  of  ventrals,  not  reaching  nearly  to  the  second.  Females  with  a 
small  digitate  flap,  free  behind,  above  tip  of  snout.  Color  grayish, 
without  pale  spots;  snout  paler,  a  black  blotch  beneath  it.  San  Fran- 
cisco to  San  Diego.  The  description  quoted  in  the  text,  from  Dr. 
Streets,  was  taken  from  a  specimen  of  R.  leuvorhynchus.  R.  prodtwtus 
and  R*  lentiginosus  belong  to  the  subgenus  Rhinohatus,  distinguished 
from  ^^Syrrhina^^  by  the  long,  sharp  snout  and  narrow  nasal  flaps.  Our 
two  species  of  ^^  Syrrhina^^  have  each  recently  been  made  the  types  of 
new  generic  names,  viz:  ^^ Zapt^ryx^.^  (Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus. 
1880,  53:  type  Platyrhina  exasperata  J.  &  G.)  and  ^^ Platyrhinoidh^  (Gar- 
man,  Proc.  U.  S.  Nat.  Mus.  1880, 522:  type  Platyrhina  triseriata  J.  &  G.). 
Platyrhinoidis  is  *^  distinguished  from  Syrrhina  and  Tryonorhina  by  the 
labial  fold,  nasal  valves^  and  marginal  series  of  spines,  and  from  Platyr- 
hina  by  the  fold,  valves,  separation  of  pectorals,  and  vivipaiity."  Trygo- 
norhina  alveata  Garman,  Bull.  Mus.  Comp.  Zool.  1880,  169,  is  jdenticiil 
with  Rhinohatu^  exa^tperatus. 

In  R.  exasperaUm  the  dorsals  are  well  forward,  the  origin  of  first  dorsal 
being  nearer  hinder  part  of  root  of  ventrals  than  front  of  se<;ondMorsaL 
In  R.  triaeriatus  the  origin  of  first  dorsal  is  nearer  root  of  caudal  than 
the  hinder  part  of  root  of  ventrals.  In  the  latter  the  rostral  ridges  are 
strongly  convergent,  in  R,  exaspcraius  they  are  parallel. 

On  page  30,  add  to  description  of  47,  Torpedo  californica  Ayres: 

Color  very  dark  brown,  with  small  round  black  spots,  which  are  some- 
times obsolete.  Eyes  small,  the  spiracles  at  a  distance  behind  them 
more  than  twice  diameter  of  eye  and  more  than  length  of  spiracle;  edges 
of  spiracles  not  fringed;  breadth  of  mouth  about  equal  to  its  distance 

» 

from  tip  of  snout.  Teeth  small,  sharp,  in  few  series.  Tail  a  little 
shorter  than  disk.  First  dorsal  fin  more  than  twice  as  large  as  second; 
half  of  it  opposed  to  the  ventrals.  Coast  of  California;  thus  far  seen 
only  about  Ban  Francisco  and  Santa  Cruz. 


ADDENDA — 20.   RAUDJE — ^RALA.  877 

On  page  39^  after  description  of  Torpedo  calif ornicay  add: 

86  (&).— NARCINE  Henle. 
(Henle,  Ueber  Narcine,  31 :  type  Torpedo  hroHlienHs  Olfers.) 

Disk  more  or  less  rounded,  not  emarginate  in  front;  spiracles  ex* 
tremely  close  to  the  eyes,  their  edges  tuberculate  or  smooth ;  mouth 
narrow,  surrounded  by  a  circular  fold  of  skin,  which  forms  the  frenum 
of  the  nasal  valve;  teeth  in  quincunx,  not  occupying  the  whole  of  the 
jaw,  following  the  edge  of  the  jaw  outward,  so  that  most  of  them  are 
visible  when  the  mouth  is  closed.  Tail  about  as  long  as  disk.  Second 
dorsal  larger  than  first.  Tropical  Seas.  (><ipxrj,  numbness,  an  ancient 
name  of  the  Torpedo.) 

47  (&).  N.  brasilicnsis  (Olfers)  Henle. 

Subsp.  corallina  Garman. 

Orange;  a  dark  brown  band  across  the  head  in  front  of  the  eyes,  inter- 
rupted on  the  forehead;  a  large  triangular  space  of  the  light  color  on 
the  snout  in  front  of  the  dark  band;  rest  of  body  with  faint  dark  mark- 
ings and  small  round  spots.  Posterior  borders  of  dorsals  and  caudal 
truncate ;  otherwise  as  in  JV.  brasiliensis  (Olfers)  He;ile,  of  which  species 
this  is  thought  to  be  a  local  variety.  {Oarman.)  N'.  hrasilicnsis  has  the 
disk  oval;  the  first  dorsal  smaller  than  the  second;  the  teeth  X)ointed 
and  the  spiracles  very  close  to  the  eye,  surrounded  by  a  ring  of  small 
tubercles.    Pensacola,  Florida,  to  Brazil. 

{Torpedo  hraniliensis  Olfers,  Torped.  19:  GilDtber,  viii,  453;  Garman,  Bull.  Mus. 
Comp.  Zool.  xi,  234,  18til.)  - 

On  page  42,  after  Raia  granulata^  add : 
53  (&).  R.  ornata  Garman. 

Allied  to  R,  eglanttria.  Light  brownish,  freckled  with  paler,  marked 
with  a  few  groups  of  small  darker  spots;  several  spots  on  the  tail;  one 
at  base  of  each  dorsal.  Disk  little  broader  than  long,  the  anterior  mar- 
gins convex;  tip  of  snout  obtuse;  snout  not  produced;  rostral  cartilage 
obtuse.  Width  of  mouth  three-fourths  its  distance  from  end  of  snout. 
Teeth  in  upper  jaw  in  44  series.  A  median  series  of  spines  on  back  and 
tail;  a  lateral  series  on  each  side  of  this  on  back,  and  two  on  tail;  a 
series  on  each  orbital  ridge ^  a  single  spine  on  forehead  between  eyes, 
several  above  tip  of  snout;  a  group  on  hinder  angle  of  pectoral  and  on 
its  anterior  extremity ;  besides  these  the  entire  upper  surface  is  rough 
with  small  asperities;  lower  surface  smooth.  Tail  a  little  longer  than 
disk.    Deep  water ;  off  the  coasts  of  South  Carolina  and  Florida.    {Qar^ 
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man.)    Perhaps  a  local  variety  of  R.  acJcfeyi  Garrnan,  a  species  described 
from  Yucatan  Banks. 

(Garman,  Ball.  Mus.  Comp.  Zool.  xi,  235,  18dl.) 
63  (c).  R.  plutonia  Garman. 

Brown,  the  adults  purplish,  with  irregular  transverse  series  of  ill- 
defined,  often  confluent  brown  spots,  besides  some  white  spots ;  tail  with 
light  and  dark  bands;  dorsals  dark;  lower  surface  white.  Disk  broader 
than  long,  subquadrangular,  rounded  in  front;  snout  forming  a  very 
blunt  angle;  tail  half  longer  than  disk;  rostral  cartilage  short,  not  ex- 
tending to  the  tip  of  the  snout.  Width  of  mouth  half  its  distance  from 
snout.  Teeth  in  32  series.  Eye«  large,  their  length  more  than  inter- 
orbital  width.  Back  and  tail  covered  with  small,  close-set,  stellate 
spines,  the  points  slender,  compressed,  directed  backwards.  A  close 
series  of  large  spines  along  the  middle  line  of  back  and  tail ;  a  supra- 
orbital row,  and  a  single  spine  on  each  side  of  back  of  head ;  a  series 
of  about  five  on  each  side  of  shoulder-girdle,  in  front  of  which  are  one 
or  two  more;  two  series  on  each  side  of  tail.  Lower  parts  smooth. 
Deep  water;  off  coast  of  South  Carolina.    {Garman.) 

(Garban,  Ball.  Mus.  Comp.  Zool.  xi,  236,  1U81.) 

On  page  42,  instead  of  Rata  cooperiy  read: 
M»  R.  binoculata  Grd. 

The  synonymy  given  to  "iJ.  hinoculata^  on  page  44  should  be  trans- 
ferred to  this  species,  the  original  ^^binoculata^  being  the  young,  and 
^^cooperi^  the  adult,  of  the  same  species. 

On  page  43,  instead  of  Rata  hinoculata^  read: 
H€*  R.  inomata  Jordan  &,  Gilbert. 
For  the  synonymy  given  on  page  44  substitute  the  following: 

(Raia  inornata  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  457  and  1881,  74.) 

Yar.  inermis  is  also  described  in  loc.  cit  1881,  74. 
On  page  45,  after  Raia  stellulataj  add: 

41 Y  (5).  R.  parmifcra  Bean. 

Olive  brown  above,  with  numerous  faint  light  blotches,  two  of  which 
are  larger  than  the  rest.  Disk  considerably  broader  than  long;  tip  of 
snout  slightly  projecting;  interorbital  width  3J  in  distance  from  snout 
to  eye;  tail  as  long  as  distance  from  its  root  to  eye.  Teeth  in  27  rows. 
Snout,  supraoccipital  region,  and  whole  margin  of  pectorals  and  veu- 
trals^  covered  with  small  prickles,  as  is  also  an  area  on  tail)  back  and 
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tail  with  a  median  row  of  22  to  29  large  spines;  tail  with  a  marginal 
row  of  large  spines ;  rest  of  disk  mostly  smooth.  Lower  surface  smooth, 
except  an  elliptical  area  below  tip  of  snout.  L.  3  feet.  Unalashka, 
Alaska.    {Bean.) 

(Bean,  Proc.  U.  8.  Nat.  Mas.  iv,  157,  1881.) 

On  pages  47  and  65,  instead  of  ^^Dasyatis  Eafinesque''  or  ^^Dasibatis 
Walbaum,"  read : 

40.— TRTGON  Adanson. 

(Adanson  M8S. ;  Geoffrey  St.  Hilaire,  Dcscr.  Egypte  Poiss.  1809,  219:  type  Trygon 
lymma  St.  Hil.  =  Baia  p€istiH{ica  L.) 

The  name  Trygon  seems  to  be  prior  to  Dasyatia  Kaf.  (1810);  the 
earlier  Dasybatua  of  Walbaum  included  all  the  rays,  and  is  therefore 
properly  a  synonym  of  Baia  L.  The  name  Trygon  is  from  rpoymv^  a 
turtle-dove.  ^^Ab  alarum  expansarum  similitudine.  Sunt  qui  columbam 
mdrinam  appellant^  (Eoudelet,  de  Piscibus,  332, 1554). 

The  North  Americ^^n  species  of  Trygon  should  stand  as  follows : 

61.  T.  eentrura  (Mitch.)  Linsley. 
61  (b).  T.  hastata  (Dekay)  Storer. 
e^.  T.  sayi  (Lo  Sneur)  M.  &  U. 

The  specimen  described  on  page  48  as  ^^Dasyatis  sayi^  is  the  yoang 
of  T.  sdbina, 

68.  T.  dipterura  Jor.  &  Oilb. 
64*  T.  tuberculata  (Lac.)  Dam. 
6.1.  T.  sabina  Le  S. 

Page  50.    Instead  of  Aetobatis  read : 

4 1  .-STO  AftODOlf  'Cantor* 

(AStohatis  MiiWet  &  Henle,  Plagiostotnen,  1841,  179:  not  of  Blainville,  Bnll.  Soc.  Phi- 
lom.  1816,  lis  (^s^Myliobatis):  Stoasodim  Cantor,  Catalogue  Malayan  Flshesi 
1850,  1416:  type  Baia  narinari  Enpbr.) 

As  fLe  type  of  Aetobatis  Blainv.  was  Raia  aquila  L.,  the  nse  of  the 
same  name  for  a  different  genus  is  not  allowable.  (<rrc;a?,  arch^  ddoh^j 
tooth.)    Our  species  should  stand  4is — 

66.  8.  narinari  (Enphraaen)  Cantor. 

Stoasodon  laticeps  (Oill)  J.  &  O.  {A^batis  laticepa  Oill^  Ann.  Lyo. 
Kat  Hist.  N.  Y.  1865^  137  ^  A^^oboHB  latirastris  Giinther,  Fish.  Centr. 
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Amer.  1869,  491),  described  from  a  specimen  sent  from  San  Francisco, 
should  probably  not  be  included  in  this  work.  The  species  is  abundant 
on  the  west  coast  of  Mexico,  from  which  region  the  typical  specimen  was 
most  likely  obtained. 

Page  50.  An  earlier  reference  to  Myliohatis  is — 

(Dniu^ril  MSS. ;  Geoffr.  St.  Hilaire,  Descr.  Poiss.  Egypte,  1809,  336.) 

Page  53.  To  synonymy  of  "  Martin  birostris^^  add: 

(Rata  birosfHs  Walbaum,  Artedi  Pise.  1792,  535.) 

On  page  77,  last  line,  and  page  78,  forty-fourth  line,  for  Pristipoma- 
tidcCj  87,  read :  Spakid^,  SS. 

On  page  78,  seventh  line,  for  TeuthydidcCy  read:  ACANTnuiin).E,  99. 

On  page  78,  thirtieth  line,  for  Trachinid^y  read:  Latilidje,  102. 

On  page  78,  nineteenth  line,  for  Centrarchidce^  8^,  read :  £l ASSOMA- 
TID-E,  83  (ft). 

On  page  79,  seventeenth  and  twenty-ninth  lines,  for  Triglid(Cj  108, 
read:  Agonid^e,  108  (a). 

On  i>age  80,  twenty-first  line,  for  Tracldnidce^  read:  TRicnoDo:^TiD-^, 
102  (h.) 

On  page  80,  thirty-fourth  Ime,  for  "B,"  read  "A  A>^ 

On  page  81,  after  YYY,  add: 

YYYY.  Dorsal  fin  single,  the  anterior  half  spinous,  the  posterior  soft. 

Blenniidje,  112. 

Page  92.  The  group  here  'csiUed  Litholepis  is  to  be  considered  as  a 
section  of  Lepidosieus  rather  than  as  a  distinct  genus.  The  name 
Atractosteiis  (Eaf.  Ichth.  Oh.  1820,  73)  should  probably  be  adopted  in- 
stead of  Liiholtpis.  The  name  Litholepis  adamantinus  was  given  to  a 
drawing  by  Mr,  Audubon.  A  copy  of  this  drawing  was  preserved  by 
Rafinesque  in  his  field-note  book,  which  we  have  examined.  It  is  evi- 
dently a  fancy  sketch,  like  the  ^^  Pogostomay'^  ^^Aplocentrm,'^  ^^Eurysto- 
912 1/«,"  and  other  ichthyological  myths,  which  the  humorous  artist  im- 
posed on  the  credulous  naturalist  Usox  viridis  L.  was  undoubtedly 
intended  for  Lepidosieus  osseus. 
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Page  101.  Instead  of  Pilodictis  read: 

58.— JLEPTOPS  Rafinesqae. 

(Rafinesqae,  Ichth.  Oh.  1820,64:  type  Pimelodus  visoosus  Raf.==5i7tirtf«  oUvaris  Raf. 
XeTCTOif  small;  dhf>j  eye.) 

The  species  should  stand  as — 

91.  L..  olivaris  (Raf.)  J.  &  G. 

^'Pilodwtis  limoatis^  Kaf.  was  likewise  based  on  a  "drawing  by  Mr. 
Audubon,"  which  drawing,  as  shown  by  Kafinesqae's  copy,  is  merely  a 
fancy  sketxjh  of  an  imaginary  cat-fish.    The  name  should  therefore  be 

disregarded.    Of  the  remaining  synonyms  of  this  type,  Leptops  stands 
next  in  date. 

On  page  105,  after  Amiurus  catus,  add: 
98  {(').  A.  brachyacanthus  Cope. 

Blackish,  yellowish  below.  Body  robust.  Head  not  depressed;  eye 
small,  7  in  head,  4  in  interorbital  width.  Maxillary  barbels  reaching 
middle  of  pectoral  spine;  mental  barbels  to  beyond  the  branchioste- 
gals;  jaws  equal.  Dorsal  and  pectoral  spines  small,  acute,  not  con- 
cealed in  the  skin,  equal  in  length,  less  than  the  interorbital  width, 
and  not  one-third  distance  from  snout  to  dorsal ;  ])ectoral  sx)ine  weakly 
serrate  behind  only;  caudal  not  described.  Head  3f ;  depth  4|.  D.  I, 
6;  A.  22;  P.  I,  6.    Medina  River,  Texas.    (Cope.) 

(Cope,  Bull.  U.  S.  Nat.  Mua.  xx,  35,  1880.) 

On  page  105,  SLfter.Amiurus  natalis^  add: 
100  (&).  A.  belli  Cope. 

Olivaceous,  belly  and  lower  barbels  pale.  Body  very  slender.  Head 
rtat,  one-fifth  longer  than  wide;  jaws  subequal;  base  of  anal  as  long  as 
liead.  Pectoral  spine  finely  serrat-e  posteriorly,  more  than  half  length 
of  head;  dorsal  spine  long,  smooth,  a  little  shorter  than  pectoral,  its 
base  a  little  nearer  muzzle  than  adipose  fin;  longest  anal  rays  half 
head;  caudal  rounded,  its  upper  rays  longer  than  lower.  Head  3§; 
depth  5 J.  A.  25.  Little  Wichita  River,  Texas.  (Cope.)  Perhaps  a 
variety  of  A.  natalis, 

(Cope,  BaU.  U.  S.  Nat.  Mns.  xx,  35,  1880.) 

Page  106.    The  genus  Ictalurus  has  been  heretofore  usually  distin- 
guished from  Amiuru^  by  the  connection  of  the  supraoccipital  process 
with  the  second  interspinal.    In  all  the  species  with  truncate  or  rounded 
(;audul  fin,  there  is  a  considerable  interval  between  these  bones.    In  the 
Bull.  Nat.  Mus.  No.  16 56 
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fork-tailed  species,  commonly  referred  to  AmiuruSj  the  two  bones  are 
more  or  less  close  together;  in  some  species  apparently  joined  in  the 
young,  but  separated  in  the  adult;  in  others  apparently  slightly  sepa- 
rated at  the  surface  and  joined  under  the  skin.  In  but  two  species, 
furcatus  and  punctatuSj  is  there  a  continuous  bridge  formed  at  all  ages. 
In  view  of  the  complete  intergradation  of  this  character,  we  have  re- 
tained the  name  Amiurus  for  the  species  with  truncate  caudal  and  the 
interspinal  and  supraoccipital  wholly  separate,  and  Ictalurn^  for  thase 
with  forked  caudal  and  the  two  bones  in  question  joined  or  approxi- 
mated. The  only  other  alternative,  and  a  not  unreasonable  one,  is  t4> 
refer  all  these  species  to  one  genus,  Ictalurus. 

On  page  108,  instead  of  Ictalurus  lac^istriSy  read: 
106*  I.  nisrieans  (Le  S.)  Jor. 

The  ^^Qadus  Uiemtris^*  (Walb.  Art^di,  Pise.  1792,  144)  can  hardly 
be  identified  with  any  fish. 

Page  110.  To  the  description  of  Arius  feliSj  the  following  may  l>e 
added : 

Bands  of  palatine  teeth  large,  not  prolonged  backward  over  \h^ 
pterygoid  region;  fontanelle  prolonged  backward  in  a  narrow  groove; 
occipital  process  long,  narrow,  keeled.    Pectoral  rays  I,  9. 

Arius  eqv^tris  B.  &  G.,  is  not  distinct  from  A.  felisj  and  should  l>e 
^erased. 

Page  111.  Instead  of  Plectospondyli  read  Order- L.  Eventognathi. 
The  latter  name  is  unobjectionable,  and  has  priority  of  date. 

Page  113.  We  do  not  believe  that  IctiobuSj  Bubalichthys,  and  Carpi- 
odes  can  be  maintained  as  distinct  genera,  and  think  it  preferable  to 
unite  the  three  under  the  earliest  name,  Ictiobus.  In  its  dentition, 
Ictiobus  is  intermediate  between  Carpiodes  and  Bubalichthys^  and  in 
structure  of  month  Bubalichthys  stands  between  the  others. 

We  have  examined  the  original  manuscript  note-book  of  Kafinesque, 
containing  the  descriptions  which  were  afterwards  printed  in  the  Ich- 
thyologia  Ohiensis.    In  this  book  is  a  drawing  of  his  ^^  Ictiobus  bubalus^^ 

*  It  is  described  as  follows : 

^*Gadus  lacttstriSf  Americanis  Mathemeg,  Anglis  Land  Cod,  Pennant,  Arct.  Zool. 
Introd.  p.  191.  Corpus  tripedale,  snpeme  sub  spadiceam,  infeme  griaeum ;  cirri  tres 
in  mandibula  inferiore,  qnorum  mcdius  longitndine  dnos  alios  vincit." 

The  '^Mathemeg  or  Land  Cod'^  of  Pennant  is  said  by  Richardson  to  be  a  cat^fisb. 
and  it  may  haye  been  /.  nigricanSf  bnt  the  description  is  wholly  inaaffioient. 
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from  which  it  is  evident  that  the  Rpecies  int^ided  was  the  Catostomus 
bubalns  of  Eirtland — the  Buhalichthys  alius  of  this  work  (p.  116).  If 
this  identification  be  accepted  in  our  nomenclature,  the  specific  name 
hubalus  should  take  the  place  of  altusy  and  cyprinella  that  of  bubalus. 
If  Rafinesque's  species  be  considered  unidentifiable,  the  same  change 
should  be  made,  as  Kirtlaud's  use  of  the  name  hubalus  followed  next. 
As  Kafinesque's  J.  hubalus  was  the  type  of  his  IctiohuSj  in  strictness  the 
name  Bubalichthys  should  be  superseded  by  Ictiohus  as  a  subgeneric 
name,  while  the  group  heretofore  called  Ictiobus  would  be  called  Scle- 
rognathus  C.  &  V. 

In  this  view,  the  species  should  stand  as  follows: 

1 1 3.  I.  cyprinella  (C.  &  V.)  Ag.    (Sclerognathw. ) 

114.  !•  urns  (Ag.)  J.  &.  6.    (IcHohus,) 

115.  1. 1>ubalus  Raf.    (loHobus.) 

116.  I.  earpio  (Raf.)  Nels.    (Carpiodea.) 

117.  I.  damalis*  (Grd.)  J.  <&  6.    (Carpiodea.) 

118.  I.  thompsoiil  ( Ag. )  Nels.    ( Carpiodea. ) 

119.  I.  bison  ( Ag. )  Nels.    ( Carpiodea, ) 

190.  I.  eyprlnns  (Le  8.)  J.  A  G.    (Carpiodea.) 
131.  I.  dlflTormiS  (Cope)  Nels.    (Carpiodea,) 

Of  these  species,  117, 118, 119,  and  121  are  of  doubtful  validity. 

Page  126.  The  following  species  of  Catostomus  may  be  added: 

130  (c).  €•  nebnllfer  Garman. 

Brownish,  clouded  and  blotched  with  darker;  a  blackish  lateral 
shade;  belly  pale;  lower  half  of  preoi)ercle  abruptly  silvery.  Body 
stout,  little  compressed.  Head  nearly  as  broad  as  eye;  eye  small, 
about  half  snout;  mouth  small;  lips  with  considerable  free  margin. 
Dorsal  inserted  midway  between  snout  and  caudal;  caudal  deeply 
notched;  anterior  mys  of  dorsal  longest.  Head  5;  depth  5.  D.  9; 
A.  8;  scales  14-90-14.  Nazas  Eiver,  Goahuila.  (German.)  Very  close 
to  (7.  guzmaniensisj  if  not  the  same. 

(Catoaiomua  nehuHferua  Garman,  Ball.  Mas.  Comp.  Zool.  viii,  8^,  1881.) 

*  It  is  better  not  to  adopt  the  name  tumidua  for  any  species  of  Carpiodu,  as  the 
orifpnal  Carpiodea  tumidua  is  not  certainly  identified.  The  description  agprees  well 
with  yoang  specimens  of  /.  hubalua,  a  species  lat^^ly  obtained  by  ns  in  Texas. 
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Page  145.  "Teeth  one-rowed   {Chondroatominas)^   belongs  after  J, 

not  tt. 

Page  148,  thirtieth  line,  instead  of  Alhm^nusj  read:  Eichardsonius, 
108. 

Page  156.  Hyhorhynchus  flavipinnu  is  described  by  Professor  Coi>e  in 
Bull.  U.  S.  Nat.  Mus.  xx,  36,  1881,  and  JJ.  nigrotcmiatus  and  Cochlog- 
nathus  higutiatus,  on  page  37  of  the  same  paper. 

Page  157.  After  H.fluviatiUs  add: 

188  (&).  H.  panctifcr  Ganbao. 

Brownish,  paler  below;  cheeks  silvery;  scales  puuctulate;  a  black 
spot  at  base  of  caudal.  Body  little  compressed,  the  anterior  i)rofile 
regiUarly  curved.  Head  moderately  broad;  snout  rounded,  little 
longer  than  eye;  mouth  small;  maxillary  reaching  half  way  to  eye. 
Veutrals  short,  not  reaching  vent,  inserted  a  little  in  advance  of  dorsal. 
Pectorals  short,  reaching  little  more  than  half  way  to  ventrals;  caudal 
deeply  notched.  Lateral  line  slightly  decurved.  Head  4 ;  depth  4. 
D.  8;  A.  8;  scales  5-40-3.  '*  Distinguished  from  /).  cotichii  Grd.  by  the 
size  of  the  scales  and  a  stouter  form."  Tributaries  of  Lago  del  Muerte, 
Coahuila.     ( Oarmun.) 

(Hyhogvathns  (LHonda)  punctifer  Garman,  Bull.  Mus.  Comp.  Zool.  viii,  89, 1881.) 

Page  176.  After  C.  hubalina  add: 

336  (&).  €•  rubiipinna  (Garm.)  J.  &  G. 

Brownish  above,  sides  rosy  or  silvery;  cheeks  silvery;  a  brownish 
band  from  nape  to  peetorals;  lower  fins  salmon  color;  caudal  reddish; 
dorsal  dark  brown.  Body  deep,  much  compressed,  the  back  arched. 
Head  small;  snout  shorter  than  eye;  maxillary  not  reaching  eye.  Pec 
torals  not  reaching  ventrals,  the  latter  to  anal;  caudal  deeply  forked. 
Scales  much  deeper  than  long.  Head  4J;  depth  2§.  D.  8;  A.  11; 
scales  7-38-3.  L.  3  inches.  Tributaries  of  Lago  del  Muerte,  Coahuila. 
(Oarman.) 

{Cyprinella  ruhripinna  Garmaii,  Bull.  Mus.  Comp.  Zool.  viii,  91,  1881.) 

Page  206.  Rhinichthys  Ag. : 

Professor  Garman  gives  in  Science  Observer  (1881,  vol.  iii,  No.  8,  p. 
57)  a  detailed  account  of  the  genus  BhinichthySj  in  which  15  species 
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are  recognized.     These  are  distiugnisbed  by  the  characters  given  in 
the  following  analytical  key: 

a.  Mouth  inferior,  snout  produced  beyond  it. 
b.  First  dorsal  ray  midway  between  end  of  snout  and  base  of  caudal. 

c.  Lateral  line  60-64 ;  1.  trans.  10-(-l-(-9 nasutus. 

cc.  Lateral  line  70 cataraoias. 

hb.  First  dorsal  ray  midway  between  anterior  nostril  and  base  of  caudal. 

d,  Lat.  1.  7&-80;  1.  trans.  10 -{- 1 -4- 10 marmoratus, 

dd,  Lat.  1.  70;  1.  trans.  lO-j-l  +  lO lutem, 

bbb.  First  dorsal  ray  midway  between  front  of  mouth  and  base  of  caudal. 

f.  Lat.  1.  70;  1.  trans.  Il-|-l-fl0;  snout  narrow ocella. 

ee.  Lat.  1.80;  1.  trans.  12 -f  1  + 12 dulcia. 

eee.  Lat.  1.  70-72;  1.  trans.  12 -|- 1 -|- ^3 transmontanw, 

bbbb.  First  dorsal  midway  between  middle  of  eye  and  base  of  caudal. 

/.  L.  trans.  25 maxillottis. 

an.  Mouth  subinferior,  snout  not  produced. 

g.  First  dorsal  midway  between  nostril  and  base  of  caudal;  lat.  1.  80; 

1.  trans.  14  +  1-flO badius. 

gg.  First  dorsal  midway  from  eye. 

A.  Lat.  1.58-60;  1.  trans.  9 -f  1 -|- 7 wwiw. 

hh,  Lat.  1.  70;  1.  trans.  ll-|-l-|-8 obiusus. 

hhh,  Lat.  1.  63 ;  1.  trans.  12  -{- 1  -|-  9 atronattus. 

t.  Stout,  black  band  obsolete luuatua, 

aaa.  Mouth  anterior. 

fc.  First  dorsal  midway  from  front  of  eye. 

h  Lat.  1.69-76;  1.  trans.  11  +  1 -f  10 meleagris. 

II,  Lat.  1.  64;  1.  trans.  9 -|- 1 -|- 7 arenatus. 

Most  of  these  species  we  are  unable  to  recognize.  They  seem  to  us 
to  be  merely  local  varieties,  or  even  individual  variations,  of  the  two  or 
three  most  widely-distributed  types  in  this  genus. 

The  following  may  perhaps  be  inserted: 

Page  207.  After  R.  tranamontantis  add: 

316  (&).  R.  dulcis  (Grd.)  Jor.  &  Copel. 

Reddish  brown,  clouded  with  darker;  lateral  band  very  faint;  a 
dark  caudal  spot.  Snout  blunt,  projecting  beyond  mouth,  which  is 
small  and  inferior.  Barbel  small,  sometimes  absent.  Ventrals  reach- 
ing vent.  Scales  small.  Head  4^.  D.  9  j  A.  8;  scales  12-80-12.  Platte 
Valley.     (Oarman,) 

{Argiircm  dulcis  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  Sweetwater  River;  Gar- 
uian,  Science  Observer,  1881,  59,  Cheyenne:  BhitMithys  ocella  Garman,  1.  c.  59,  from 
N.  E.  Wyoming  and  Montana,  has  the  snout  narrow,  the  barbel  conspicuous,  the 
scales  11-70-10:  Bhinichthys  luteus  Garman,  Bull.  Mus.  Comp.  Zool.  1881,  87,  and 
Science  Observer,  1H81,  59,  from  Ogden,  Utah,  has  the  snout  long,  more  than  twice 
eye,  the  barbel  small,  and  the  scales  10-70-10:  Rhinichthys  marmoratus  Ag. ;  Garman, 
1.  c.  58,  from  Sault  Ste.  Marie,  has  the  scales  10-78-10,  and  is  possibly  distinct  from 
JR.  caiaractw.) 
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Page  208.  After  Rhinichthys  atronasus  add : 

318  (ft).  R.  1>adius  Garman. 

Brownish,  mottled;  sides  and  belly  silvery.  Front  of  dorsal  midway 
between  nostril  and  eye.  Scales  14-80-10;  otherwise  as  in  JR.  ohtuam. 
Clinch  Kiver.     {Oarman.) 

(Gamtan,  Science  Observer,  1881,  ^.) 
818  (c).  R.  siniiis  Ganiiau. 

Clouded  brown;  a  dark  lateral  stripe,  bounded  above  by  a  silvery 
line.    Head  depressed  above  and  in  front  of  eyes;  snout  rather  broad, 
thin,  little  projecting.     First  dorsal  midway  between  eye  and  base  of 
caudal.     Head  4^.     D.  9;  A.  8;  scales  9-60-7;  teeth  2,  4-4,  2.    Coa 
huila,  Mexico.    (Oarman.) 

(Garman,  Science  Observer,  1881,  61.) 

818  (d).  R.  meleairris  Ag. 

Similar  to  -R.  ohtusu^y  but  with  the  jaws  nearly  equal.  Head  broad, 
narrowed  anteriorly;  lips  small;  teeth  2,  4-4,  2.  Head  3^.  D.  9;  A. 
7;  scales  11-70-8.    Western  Illinois  and  Iowa. 

(Agatisiz,  Am.  Journ.  Sci.  Arts,  1854,  357;  Gaiman,  BuU.  Mus.  Comp.  Zool.  1881,  &j, 
and  Science  Observer,  1881,  62.) 

318  (e).  R.  arcnatus  Garman. 

Similar  to  R.  melea^gris^  but  with  larger  scales,  and  the  teeth  1, 4-4, 1. 
Head  4J;  depth  5 J,  D.  8;  A.  7;  scales  9-04-7.  Sand  Hill  River,  Min- 
nesota.    {Oarman.) 

(Garman,  Bull.  Mus.  Comp.  Zool.  1881,  87,  and  Science  Observer,  1881,  62.) 

Page  235,  tenth  line,  read:  "nearly  reaching  ventrals,^ 

Page  241.  The  specimens  described  in  the  text  as  Squalius  atrariusy 
are  the  young  of  the  species  described  on  page  240  as  Squalius  rhoma- 
leu8.  Siboma  atraria  Cope  is  also  identical  with  the  latter  species. 
Whether  Siboma  atraria  Grd.  is  the  same  is  very  doubtful.  The  follow- 
ing are  the  characters  assigned  to  it,  and  may  be  substituted  for  those 
given  in  the  text: 

897.  S.  atrarlus  (Grd.)  J.  &,  G. 

Blackish  above,  mottled  with  dark;  paler  below.  Body  somewhat 
elongate,  subfusiform;  caudal  peduncle  stout;  Lead  larger  than  in  i^. 
gihhosm;  the  fins  lower;  profile  of  head  gently  sloping  forward,  the 
snout  subconical.  Mouth  small,  the  maxillary  not  reaching  to  oppo- 
site eye.    Eye  small,  5^  in  head.    Dorsal  inserted  over  ventrals,  nearer 
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base  of  caudal  than  snout.  Head  nearly  4  (with  caudal).  D.  9;  A.  8; 
scales  11-7.  Teeth  1, 4-5, 2,  without  grinding  surface  properly  so  called. 
L.  7  inches.    From  a  spring  in  Utah,  near  the  desert.    {Oirard.) 

{Siboma  atraria  Grd.  Proc.  Ac.  Nat.  Sci.  Phila.  1856,  208,  aod  U.  S.  Pac.  R.  R.  Siirv. 
X,  297:  1  Siboma  atraria  var.  longiceps  Cope  &  Yarrow,  Zool.  Wbeeler'a  £xpl.  W.  100th 
Mer.  V.  667,  1876,  from  Nevada ;  a  small  fish  with  the  scales  12-56-5,  the  head  4,  the 
depth  4^  in  lenfj^th.) 

Page  244.  ^Numerous  specimens  of  Phoximus  phlegethonUs  from  Prove 
l^ver  examined  by  us  are  full-grown  at  a  length  of  barely  2  inches;  the 
lateral  line  is  almost  wholly  wanting  in  all. 

Page  244.  If  the  generic  name  Leucos  be  considered  as  i)reoccupied, 
this  genus  should  stand  as — 

104.— JIITI.OI.EUCUS  Cope. 

Page  262.  Instead  of  Megalops  thrissoides  read: 
486.  M.  atlanticus  C.  &  Y. 

And  erase  the  synonym  "  Clupea  thrissoides  Bloch  &  Schneider,  1801, 
424,^  inserting  instead  ^^ Megalops  atlanticus  C.  &  V.  xix,  SOS.'' 

Clupea  thrissoides  Bloch  &  Schneider  is  based  on  Broussonet's  descrip- 
tion of  his  Clupea  cypnnoideSy  which  is  the  East  Indian  Megalops  cypri- 
noides  (Brouss.)  Bleek.  On  our  Gulf  coast,  Megalops  atlantictis  reaches 
a  length  of  about  G  feet,  and  is  known  as  "Grande  Ecaille." 

Page  265.  After  Clupea  sagax  add: 
441  (h).  C.  psendohispanica  (Poey)  Gthr. — Spanish  Sardine. 

Plain  bluish,  silvery  or  golden  below.  Body  slender,  little  com- 
pressed, the  belly  scarcely  carinated,  its  scutes  weak;  mouth  small,  the 
maxillary  extending  a  little  past  front  of  pupil,  2f  in  head;  lower  jaw 
and  tongue  with  a  few  feeble  teeth;  cheeks  much  longer  than  deep,  the 
depth  below  eye  ^  eye,  which  is  3^  in  head;  opercle  without  striae.  Gill- 
rakers  long,  very  slender,  30  to  40  below  angle.  Caudal  as  long  as  head; 
ventrals  below  middle  of  dorsal;  peritoneum  pale.  Head  4J;  depth  5{, 
D.  18;x\.17;  Lat.  1.  about  45.  L.G J  inches.  Cuba  to  Pensacola,  Flonda. 
Closely  allied  to  the  European  Sardme  (Clupea  pilchardus  Walbaum), 
which  is  best  distinguished  by  the  strongly  striate  opercle. 

{Sardinia  paeudohispanica  Poey,  Memorias  Cuba,  ii,  311,  1860;  GUnther,  vii,  442.) 

Page  271.  After  D.  ccpedianum  add: 
451.  ][>•  mexicannm  (Gthr.)  J.  &  G. 

Silvery,  a  small  round  dark  spot  at  the  shoulder.  Maxillary  reaching 
front  of  eye;  jaws  even  in  front;  eye  as  long  as  snout,  four  in  head 


888       CONTRIBUTIONS   TO    NORTH   AMERICAN    ICHTHYOLOGY — IV. 

Insertion  of  dorsal  fin  median,  immediately  behind  base  of  ventrals; 
the  filament  reaching  end  of  anal  fin.  Scales  large;  nine  scutes  be 
hind  ventrals.  Head  3^;  depth  2f.  D.  14;  A.  25;  Lat.  1. 40;  L.  tr.  13. 
Gulf  of  Mexico;  north  to  Louisiana.     (Oiinther.) 

iChatoesitus  mexicanus  GUnther,  vii,  409,  1868.) 

Page  273.  After  Stolephorus  ringens  add : 

453  (J)),  S.  nanus  (Grtl.)  J.  &,  G. 

Pale,  but  not  translucent;  sides  with  a  broad  silvery  shade,  but  with- 
out distinct  stripe.  Body  slender,  moderately  compressed,  the  belly 
carinate  and  faintly  serrate.  Head  compressed,  conic,  the  snout  rather 
pointed,  bluntish  at  tip.  Maxillary  extending  beyond  root  of  mandible. 
Bye  not  very  large.  Teeth  in  both  jaws.  Pectorals  and  ventrals  short 
Head  3 J ;  depth  5.  A.  22.  Southern  California ;  abundant.  Very 
likely  the  young  of  8.  ringens^  from  which  it  seems  to  be  separated  by 
the  more  compressed  body.  The  many  specimens  obtained  by  us  at 
San  Diego  were  of  the  same  size,  and  schools  of  immature  anchovies, 
uniform  in  size,  are  rarely  seen. 

{EngrauHs  nanus  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  3.34,  1858.) 

Page  273.  After  Stolephorus  hiulcus,  which  is  probably  identical  with 
S.  browni,  read; 

454  (&).  S.  mitchilli  (C.  &\,)J.&0. 

Very  pale,  translucent,  the  silvery  lateral  stripe  very  narrow  and  not 
well  defined,  scarcel^'^  wider  than  pupil;  snout  and  caudal  yellowish, 
with  many  dark  points;  middle  line  of  back  with  a  continuous  stripe 
formed  of  dark  points;  dark  points  along  base  of  anal  and  behind  it. 
Body  rather  short  and  deep,  compressed,  belly  slightly  serrated ;  snout 
short,  not  longer  than  pupil;  eye  very  large;  maxillary  extending  beyond 
root  of  mandible,  about  to  margin  of  opercle;  both  jaws  with  distinct 
teeth ;  cheeks  broadly  triangular.  Anal  long  and  high,  its  base  3f  in 
body ;  its  first  ray  nearly  under  middle  of  dorsal.  Pectorals  long,  IJ  in 
head.  Head  3 J ;  depth  4.  D.  14 ;  A.  26;  Lat.  1.  about  37.  L.  2  J  inches. 
Atlantic  coast ;  abundant  from  Cape  Cod  to  Southern  Texas. 

(Engraulis  mitchilli  Cuv.  &  Val.  xxi,  50  (nQtof  GUnther):  Engraulis ritlatus  Storer, 
Hist.  Fish.  M£U)8.  :m,  pi.  xxvii,  f.  3  (not  Clupea  vittata  Mitch.):  Jordan  &  Gill>ert, 
Proc.  U.  S.  Nat.  Mub.  1882:  f  Engraulis  duodecim  Copo,  Trans.  Am.  Philos.  Soc.  1^:^, 
405  (last  ray  of  dorsal  said  to  be  in  front  of  first  of  anal). 

On  page  276,  after  AlepidosauruH  ferox^  add: 
458  (b).  A.  BBScnlapins  Bean. 
Closely  related  to  A.ferox^  differing  chiefly  in  the  much  shorter  pec 
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tx)rals  and  vential^,  the  latter  of  7  rays,  the  former  of  12.  Gill  rakers 
23  (27  in  A.ferox).  Eye  5  in  heml,  the  maxillary  extending  to  beyond 
it.  Head  6 ;  depth  11.  D.  39 ;  A.  16 ;  vertebrae  (as  in  -4 .  ferox)  50.  Una- 
lashka,  Alaska.     (Bean.) 

(Beau,  Proc.  U.  S.  Nat.  Mus.  v,  1882.) 

Page  281.  After  Synodus  lucioceps  add : 
464  (6).  fS.  inter uiedLius  (Spix)  Voey,— Sand-direr, 

Grayish,  abruptly  paler  below;  ba<;k  and  sides  with  eight  dark  cross- 
bands,  broadest  at  lateral  line;  a  jet-black  blotch  on  upper  part  of 
shoulder- girdle,  hidden  by  opercle;  membrane  of  maxillary  black;  dor- 
sal and  i)ectorals  barred,  the  former  in  fine  pattern ;  lower  fins  and  lower 
part  of  head  suli)hur  yellow.  Body  rather  stout ;  head  blunt,  large, 
the  snout  broader  than  long,  about  equal  to  eye,  which  is  4 J  in  head ; 
frontal  bones  little  striate ;  interorbital  space  concave,  6  in  head ;  promi- 
nent striai  behind  eye;  jaws  subequal;  maxillary  1§  in  head,  louger 
than  pectoral.  Scales  large,  4  to  6  rows  on  cheek;  3  series  between 
adii)ose  fin  and  lateral  line.  Dorsal  higb,  as  high  as  long;  pectoral  2 
in  head;  ventral  1^.  Head  4;  depth  8.  D.  11;  A.  11;  scales  4-48-7. 
L.  15  inches.    West  Florida  to  Brazil. 

{SanruH  intermedins  8pix,  Pise.  Brazil,  81 :  Sauru9  inlermediua  GUutber,  v,  396:  Saurut 
analiH  Cuv.  &  Val.  xxii,  483;  Poey,  Syn.  Plsc.  Cub.  414.) 

On  page  288,  twelfth  line,  read:  Mouth  generally  terminal. 

On  page  290,  all  the  text  between  the  description  of  Microstoma 
granlandicum  and  that  of  Mallotus,  on  page  291,  should  be  cancelled. 

On  page  300,  after  Coregonus  mcrkiy  add : 

403  (b)  €•  laureUee  Bean. 

''  The  height  of  the  body  is  greater  than  the  length  of  the  head  and 
equals  one  fourth  of  the  total  length  without  the  caudal ;  the  distance 
of  the  nape  from  the  front  margin  of  the  jaw  is  contained  2^  times  in 
its  distance  from  the  beginning  of  the  dorsal.  The  diameter  of  the  eye 
equals  the  length  of  the  snout,  and  is  about  one-fifth  that  of  the  head. 
Maxillary  reaching  nearly  to  the  middle  of  the  eye,  its  length  contained 
3^  times  in  that  of  the  heiul ;  the  supplemental  bone  about  half  an  long 
as  the  niaxilhi,  and  its  greatest  width  e<]uals  one-third  of  its  length. 
The  length  of  the  mandible  equals  three-sevenths  of  that  of  the  head, 
reacliing  to  the  hind  margin  of  the  orbit.  The  appendage  of  the  ven- 
tral fin  is  less  than  half  as  long  as  the  fin  and  nearly  equal  in  length  to 
the  7  scales  immediately  over  it."    Eye  5  in  head.    Scales  much  smaller 
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than  nsual  iii  C.  artedi.    D.  12;  A.  11;  V.  12;  P.  16;  Lat.  1.  84  to  95. 
Northern  Alaska;  Yukon  River  to  Point  Barrow,     (Bean.) 

(Bean,  Pmc.  U.  S.  Nat.  Mus.  iv,  1881,  156.) 

Page  30G.  Instead  of  Oncorhi/nchii^  chouicha  read: 

409.  O.  tchawytcha  (Walb.)  J.  &  G. 

The  biubarous  appearance  of  this  name  scarcely  warrants  so  great  a 
change  in  its  orthography. 

I'age  320.  No.  515,  Salvelinus  hoodii,  should  be  erased.  The  speci- 
mens in  the  British  Museum,  described  by  Dr.  Giinther  as  Salmo  hoodi 
(vi,  150),  belong  to  Salvelinus  namaycusK  The  remaining  types  of  Rich- 
ardson's original  description  belong  to  Salvelinus  fontinalis. 

Page  325.  After  Chologaster  agassizi  add: 
523  (6).  €•  papillifer  Forbes. 

The  specimen  from  Southeni  Illinois,  described  in  the  text  from  the 
MSS.  of  Professor  Forbes,  proves  to  be  distinct  from  C.  agassizi.  Several 
other  specimens  have  been  since  obtained.  It  is  further  distinguished 
from  the  other  members  of  the  genus  by  the  presence  of  tactile  papillary 
ridges,  as  in  Amhlyopsis  and  Typhlichthys.  The  character  of  "no  papil- 
lary ridges '',  assigned  in  the  text  to  Chologaster^  should  therefore  be 
erased. 

(Chologaster papilliferua  Forbes,  Amer.  Nat.  Jan.  1882,  1.) 

Page  329.  Cyprinodon  gibhosus  appears  to  be  identical  with  C  vari€' 
gatuSy  differing  possibly  in  slightly  greater  size  and  deeper  coloration, 
the  ante-dorsal  region  being,  in  the  males,  of  an  intense  steel-blue  and 
the  lower  parts  largely  salmon-red.  Uead  3|-  to  3f ;  depth  2  to  2f.  D. 
11;  A.  10;  scales  20-13. 

For  Cyprinodon  gibhosus  (B.  &  G.)  substitute — 

536.  €•  bovinus  B.  <&  G. 

A  doubtful  species,  differing  from  C,  variegatus  in  having  the  head  3 
in  length,  the  eye  4  in  brad,  the  ventrals  under  anterior  nnugin  of  dor- 
sal, and  the  tin-rays  D.  9,  A.  8.     Leon's  Spring,  Texas. 

(B.  &  G.  Proc.  Acad.  Nat.  Sci.  Pbila.  185.3,  389,  etc.) 

526  (b),  €•  eximius  Grd. 

Differs  from  C.  vari^gatvs  in  having  the  head  3J^  in  length,  the  eye  4 
in  head;  I).  12,  A.  12.  Coloration  pale,  the  male  largely  golden,  L.  2^ 
inches.    Chihuahua  River. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1859,  158.) 
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Page  333.  Fundulus  Himilis  is  very  abandant  everywhere  on  the  Gulf 
coast  and  north  to  South  Carolina. 

Page  333.  Instead  of  Fwikdulus  zebra  read: 
586.  F*  zebrinus  J.  «&  G.  uom.  sp.  nuv. 
The  name  '^zebra^^  is  preoccupied  in  this  genus. 

Page  335.  Omit  from  the  synonymy  of  Fundulus  adiniaj  Adinia  multi' 
fasciata  Grd.  which  is  a  very  different  species  =  Fundulus  xenious  J.  &  G. 

Page  336.  After  F,  nigrofasciatus  add: 

543  (b),  F.  oceUaris  J.  &  G. 

<?  dark  olive,  golden  below;  sides  with  13  to  15  dark  cross-bands, 
nearly  parallel,  the  anteHor  narrower  than  the  interspaces;  sides  pos- 
t-eriorly  finely  speckled,  with  small  pearly  spots  on  both  bands  and  in- 
terspaces; dorsal  and  anal  margined  with  orange;  both  fins  with  black 
and  pearly  spots.  $  dark  olive;  sides  dusted  with  dark  points;  middle 
of  sides  with  about  13  very  narrow  dark  half  bars;  dorsal  with  an 
ocellated  black  spot  posteriorly.  Head  small  and  slender,  the  snout 
short.  Body  rather  slender.  Eye  4  in  head,  1|  in  interorbital  width. 
Teeth  small,  the  outer  series  somewhat  enlarged.  .  Dorsal  high,  in 
males  reaching  base  of  caudal,  in  females  much  lower;  anal  inserted 
under  second  ray  of  dorsal.  Oviduct  not  adnate  to  its  first  ray.  Head 
3J;  depth  4.  D.  11;  A.  10;  V.  6;  P.  13;  scales  35-15.  L.  3  inches. 
Pensacola  Bay,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  336.  After  Fundulus  heterocUtus  add : 

*143  (&).  F.  ^randis  B.  <&  G.- 

Very  closely  related  to  F.  heterocUtus^  but  differing  constantly  in  the 
much  lower  fins,  the  longest  rays  of  the  dorsal  even  in  the  male  not 
more  than  half  head,  of  anal  1|  in  head;  eye  4  to  4^  in  head,  slightly 
more  than  half  interorbital  space.  Head  3  to  3|;  depth  3 J  to  3 J.  D. 
11;  A.  10  or  11;  scales  35  to  3S-15.  L.  3  to  6  inches.  Gulf  coast;  re- 
placing F,  lieterocUtus, 

(B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389,  etc.:  FunduluB fiandeufiiB  Grd.  Proc. 
Acad.  Nat.  Sci.  Phila.  ia59,  157.) 

Page  337.  After  Fundulus  stellifer  add: 

XX.  Body  short  and  deep,  strongly  compressed ;   gill-munihranes  restricted  above  tv 
region  below  upper  edge  of  pectoral.    (Adinia  Grd.) 
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545  (h),  F.  xenicus  J.  &,  6. 

S  dark  green;  sides  with  10  to  14  narrow,  pearly  bands,  slightly  ob- 
lique, and  mostly  narrower  than  the  interspaces;  a  diffuse  dusky  blotch 
below  and  behind  eye;  lower  jaw  orange;  bellj' yellow;  dorsal  and  anal 
blackish,  with  many  round,  pale-blue  spots,  besides  orange  spots  near 
base  of  fin ;  caudal  barred,  with  some  pale  spots;  ventrals  dusky,  tipped 
with  yellow.  9  greenish,  with  a  faint  dark  latersil  shade  and  some  pale 
cross-bands;  lower  fins  largely  yellow;  upper  mostly  dusky.  Body 
very  deep,  much  compressed,  much  as  in  Cyprinodon;  the  caudal  pe- 
duncle very  deep;  the  head  depressed,  rapidly  tapering  to  a  sharp,  con 
ical  snout;  the  anterior  profile  somewhat  concave.  Females  and  young 
with  the  back  less  elevated.  Teeth  very  small,  in  a  \illiform  band,  those 
of  the  outer  series  wide-set  and  considerably  larger.  Eye  large,  3  in 
head,  1^  in  interorbital  space;  opercle  adnate  to  shoulder-girdle  above 
base  of  pectoral  (as  in  Cyprinodon  and  Jordanella),  Dorsal  inserted  in 
advance  of  anal,  it«  origin  midway  between  caudal  and  middle  of  eye, 
the  longest  rays  in  males  reaching  base  of  caudal.  If  in  head;  anal 
lower;  ventrals  IJ  in  head.  Intestinal  canal  as  long  as  body.  Heail 
3;  depth  2  (2f  to  2J  in  9).  D.  9  or  10;  A.  11  or  12;  V.  6;  P.  14;  B.  5: 
scales  25-10.  L.  2  inches.  Gulf  coast.  West  Florida  to  Texas;  locally 
very  abundant  in  shallow  lagoons. 

{Adinia  muliifasciata  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1859,  117;  Jordan  &  Gil- 
bert, Proc.  U.  S.  Nat.  Mus.  1882,  not  Hydrargyra  muUifasciata  Le  Sueur,  nor  Fundu1u« 
adinia  Jor.  &  Gilb.) 

Page  340.  Zygonectes  atrilatm  should  probably  be  suppressed.  It 
appears  to  be  based  on  females  of  Gamhusia  patruelis. 

Page  340.  Instead  of  Zygonectes  melanops  read : 

553.  Z.  inurus  J.  <&  G. 

The  known  specimens  of  this  species  are  from  Cache  Kiver,  in  South 
em  Illinois.    For  the  synonymy  in  the  text  substitute — 

(Zygonectes  melanopa  JoTd&Uy  Bull.  lUinois  Lab.  Nat.  Hist,  ii,  52, 1878  (not  Haplochiltut 
melanopa  Cope) :  Jor.  &,  Gilb.  Proc.  U.  S.  Nat.  Mus.  1882 :  Haplochilus  melanops  Cope 
and  Z.  melanops  Hay  are  apparently  Gambusia  patruelu,) 

Page  341.  Zygonectes  brachypteriis  is  described  by  Professor  Cope  in 
Bull.  U.  S.  Nat.  Mus.  xx,  34,  1880. 

Page  341.  After  Zygonectes  dispar  add: 

553  (&).  Z.  craticula  Goode  &  Bean. 
Olivaceous;  sides  with  about  6  sharply-defined,  jet-black  longitudlDal 


ADDENDA 49.    CYPRINODONTIDJE — GAMBU8IA.  893 

stripes  following  the  rows  of  scales,  the  stripes  a  little  narrower  than 
the  interspaces;  a  large  blackish  blotch  below  eye;  fins  nearly  plain, 
the  upper  somewhat  dusky;  young  with  faint  dark  bars.  Body  com- 
paratively long  and  slender,  little  compressed.  Caudal  peduncle  long, 
rather  slender.  Hea^  long,  broad  and  depressed  above.  Eye  large, 
about  equal  to  snout,  §  interorbital  width,  3J  in  head.  Lower  jaw 
heavy.  Teeth  small,  the  outer  scarcely  enlarged.  Fins  all  small. 
Head  3§;  depth  5.    D.  8;  A.  9;  scales  40-10.    Indian  Kiver,  Florida. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  v,  1882.) 

Page  343.  Lucanm  venusta  is  generally  common  along  the  Gulf  coast. 
Color  nearly  plain  light  olive,  the  males  with  the  dorsal  and  caudal 
bright  yellow,  the  anal  orange,  each  of  these  fins  margined  with  black; 
dorsal  with  black  spot  at  base  in  front,  ocellated  with  yellow.  D.  11  or 
12;  A.  9  or  10;  scales  26-8. 

Page  343.  To  the  description  of  Lucania parva  add: 

Plain  olive,  edges  of  scales  darker;  front  of  dorsal  with  a  dusky  spot. 
15ody  comparatively  deep,  the  back  somewhat  arched.  Dorsal  high; 
anal  small.  Head  3J;  depth  3J.  D.  11;  A.  8;  scales  26-8.  L.  1^ 
inches.    Connecticut  to  Florida  (Bean). 

Page  345.  No.  562  may  be  rcdescribed  as  follows: 

563.  a.  pafmelis  (B.  &  G.)  Grd. 

Light  olive,  each  scale  edged  with  darker;  a  very  narrow  dark  streak 
along  sides;  top  of  head  dusky;  an  obscure  bluish-black  bar  below 
eye ;  a  black  blotch  on  each  side  of  belly,  caused  by  the  black  perito- 
neum showing  through  the  skin;  fins  dusky;  the  caudal  sometimes 
dotted.  Body  rather  slender.  Head  small,  very  bro«ad  and  much  de- 
pressed; teeth  in  broad  villiform -bands;  eye  small,  If  in  interorbital 
width,  3^  to  3J  in  head.  Intestinal  canal  as  long  a«  body.  Dorsal 
small,  far  back ;  distance  from  its  insertion  to  caudal  half  that  to  snout; 
anal  larger  and  higher  than  dorsal.  Head  4 ;  depth  3  to  4.  D.  7 ;  A. 
8  or  9;  scales  30-10.  L.  1 J  inches.  Marshes  and  lagoons  of  the  South 
Atlantic  and  Gulf  coasts,  Delaware  to  Mexico,  mostly  in  brackish  or 
fresh  water;  excessively  common  in  Louisiana.  Eastern  specimens 
( var.  holbroohi;  Maryland  to  Florida)  have  usually  the  eye  larger,  about 
one-third  length  of  head,  IJ  in  interorbital  width;  head  3 J  .in  length. 
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The  young  are  produced  in  early  summer,  when  about  one-third  of  an 
inch  long.*  / 

(Heterandria  patruelU  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390;  Grd.  U.  S. 
Mex.  Bound.  Surv.  Ichth.  72:  Gambusia  speciosa,  gracilis  Grd.  Proc.  Acad.  Nat.  Sci. 
Phila.  1859, 121 :  Heterandria  affinis  B.  &  G.  1.  c.  390:  Gambusia  humilis  and  affinis  Gthr. 
vi,  335,  336:  Heterandria  holbwoki  Agassiz  MSS.;  Girard,  I^c.  Acad.  Nat.  Sci.  Phila. 
1859,  61;  GUnther,  vi,  334:  Haplochilus  melanops  Cope,  Proc.  Amer.  Phil.  Soc.  Phila. 
1870,  457:  Zygonectes  atnlatus  Jor.  &  Brayt.  Bull.  U.  S.  Nat.  Mus.  xii,  84, 1878.) 

Pages  345,  346.  Gambusia  humilis  and  Oamhusia  affinis  may  he  8U]>- 
pressed  as  identical  with  G.  patruelis. 

Page  346.  After  Gambusia  nobilis  add : 

566  (5).  a.  senilis  Grd. 

Brown,  sides  with  dark  specks;  vertical  fins  speckled.  Ventrals  very 
small,  not  reaching  vent;  anal  rather  large.  Head  5  in  total  length. 
D.  9;  A.  10.    L.  2 J  inches.    Chihuahua  Kiver. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phiia.  ia'9, 121.) 

Page  347.  Under  Mollienesia  latipinna  read : 

"Eye  greater  than  snout,  2  in  head,  If  to  2  in  interorbital  width.-' 
"Caudal-membrane  dark  orange,  with  black  dots.^    "D.  14  or  15;  A. 

8." 

Page  347.  After  Mollienesia  latipinna  add: 

567  (b).  M.  lineolata  (Grd.)  J.  <&  G. 

Color  of  M,  latipinna^  the  sides  with  five  dark  half-bars.  Eye  small, 
3^  to  3^  in  head.  Dorsal  fin  rather  small,  its  rays  13  (rarely  14)  in 
number;  otherwise  essentially  as  in  M.  latipinna^  of  which  it  piay  be  a 
variety.    Marshes  and  lagoons  of  Louisiana  and  Texas. 

(P(BcHia  lineolata  Grd.  U.  S.  Mex.  Bound.  Snrv.  Ichth.  1859, 70:  Limia peeoiUndes  Grd. 
1.  c.  70.) 

Page  352.  Instead  of  Esox  salm^oneus  read: 
574.  £•  umbrosns  Kirt. 

The  Usox  vittatus  and  E.  «a2moneu«. appear,  from  Rafinesque's  manu- 
script notes,  to  have  been  mythical. 

Page  355.  Instead  of  Murama  melanotisy  which  is  not  yet  known  to 
occur  in  our  waters,  substitute: 
578.  m.  retifera  Goode  <&  Bean  MSS. 

Body  moderately  stout,  somewhat  compressed.    Teeth  of  upper  jaw 


*  Among  tho  genera  of  Cyprinodants,  only  those  which  have  the  anal  fin  in  the  male 
modified  are  known  to  be  viviparous.  The  others  (Cyprinodon,  Fundultu,  Zygoneeies^ 
etc. )  are  probably  all  oviparous. 
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in  two  series,  the  outer  series  of  a  few  short,  fixed  teeth ;  the  inner 
series  of  about  10  long,  compressed  teeth,  a  few  of  wjiich  are  depressi- 
ble,  all  more  or  less  directed  backward ;  those  ot  the  middle  of  the  jaw 
somewhat  larger  than  those  in  front.  Vomer  with  1  or  2  depressible 
canines.  Teeth  of  lower  jaw  similar  to  those  of  upper;  the  large  teeth 
rather  shorter  and  broader ;  teeth  all  entire ;  mouth  not  closing  com- 
pletely. The  tubes  of  anterior  and  posterior  nostrils  about  equal, 
slightly  shorter  than  eye.  Cleft  of  the  mouth  2J  times  in  length  of 
head;  eye  over  middle  of  cleft,  1%  in  snout.  Snout  6  in  head.  Head 
2J  in  trunk.  Tail  very  little  longer  than  rest  of  body.  Dorsal  mod- 
erate, beginning  over  the  middle  of  head.  Gill-opening  small,  about 
as  broad  as  eye. .  Color  light  brown,  regularly  reticulated  with  black- 
ish, the  reticulations  inclosing  hexagonal  or  roundish  spots  of  the 
ground  color,  irregular  in  size,  longer  than  the  eye.  Entire  fish  fur- 
ther covered  thickly  with  small  whitish  spots,  smaller  than  the  pupil; 
these  spots  smallest  and  most  numerous  anteriorly,  nearly  obsolete  on 
the  belly,  and  present  on  the  inside  of  the  mouth.  Gill-opening  sur- 
rounded by  a  small  blackish  blotch  not  twie^e  as  broad  as  eye.  Angle 
of  the  mouth  black ;  dorsal  with  about  5  longitudinal  blackish  lines, 
which  are  obsolete  posteriorly.  Anal  with  a  blackish  longitudinal 
stripe.    Charleston,  South  Carolina. 

(Goode  &  Beau,  Proc.  U.  S.  Nat.  Mas.  1882.) 

Page  357.  After  Murcena  ocellata  add: 
5S0  (&).  HI.  afra  (Bloch)  Gthr. 

Greenish  black;  fins  with  dark  lines  and  without  pale  edge.  Teeth 
uniserial  in  old  examples,  the  vomerine  teeth  being  sometimes  biserial; 
mandible  with  about  20  teeth  on  each  side,  the  four  anterior  much  lon- 
ger than  the  others,  and,  like  the  canines,  rather  elongate.  Anterior 
nasal  tubes  half  as  long  as  eye.  Gill-opening  nearly  as  wide  as  eye. 
Snout  narrow,  produced,  pointed;  eye  moderate,  half  length  of  snout, 
somewhat  nearer  angle  of  mouth  than  end  of  snout.  Cleft  of  the 
mouth.wide,  two-fifths  length  of  head.  Tail  longer  than  body,  llead 
2 J  in  trunk.  Dorsal  not  elevated.  (Oiinther,)  Tropical  pjirts  of  the 
Atlantic;  north  to  Florida. 

{1  Gifmnothorax  afer  Bloch,  AobI.  Fiache.  ix,  85:  Murcena  afra  Gfinther^  viii,  1*23, 
in  part.) 

•)SO  (c).  in.  morin^a  Cuv.  Moray. 
Everywhere  with  innumerable,  confluent,  irregular,  brownish  black 
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spots  separated  by  a  fine  network  of  the  white  ground  color;  each  pore 
of  the  lower  jaw  in  a  round  white  spot ;  fins  without  white  margin ;  in 
young  examples  the  black  spots  are  larger  and  fewer  in  number  than  in 
adults.  Teeth  uniserial;  canines  large;  jaws  not  shutting  completely; 
mandible  with  23  to  28  teeth  on  each  side,  of  which  the  3  anterior  are 
canines,  the  third  being  separated  from  the  preceding  by  an  interspace. 
Length  of  anterior  nasal  tubes  less  than  vertical  diameter  of  the  eye. 
Snout  produced,  narrow.  Eye  moderate,  i  length  of  snout,  a  little 
nearer  angle  of  mouth  than  tip  of  the  snout.  Cleft  of  mouth  very 
wide,  f  length  of  head.  Gill-opening  a  little  wider  than  eye.  Tail  as 
long  as,  or  somewhat  longer  than,  body.  Length  of  head  half,  or  a 
little  less  than  half,  that  of  trunk.  {QUnther,)  Tropical  parts  of  the 
Atlantic,  north  to  Southern  Florida. 

(Cuvier,  R^gue  Anim. ;  Giinther,  viii,  TiO. ). 

Page  358.  Before  Cceoula  insert: 

168  (&).— LETHARCHUS  Goode  &  Bean  MSS. 
(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mns.  IBSii:  type  Lttharchua  velifer  Goode  &  Bean.) 

This  genus  differs  from  C(vciilu  {Spha{jehranchu8)  in  the  total  absence 
of  the  anal  fin.  The  dorsal  is  high  and  begins  on  the  head;  gilloi>en- 
ings  subinferior,  nearly  longitudinal;  pectoral  wanting.  {XijOo/iaiy  to 
forget;  apx^^j  anal.) 

580  (&).  li.  velifer  6oodc  &,  Bean  MSS. 

Body  rather  robust,  somewhat  compressed,  its  greatest  depth  a  little 
more  than  f  the  length  of  head.  Head  large,  abruptly  tapering  ante- 
riorly; snout  very  slender  and  pointed,  projecting  considerably  beyond 
the  lower  jaw,  its  length  -^  head,  and  nearly  twice  the  very  small  eye; 
nasal  tubes  rudimentary;  {interior  nostril  under  tip  of  snout;  cleft  of 
mouth,  from  tip  of  snout,  4  in  head;  eye  nearer  tip  of  snout  than  angle 
of  mouth;  lower  jaw  short  and  weak ;  tongue  short,  free  in  front;  teeth 
small,  i)ointed,  subequal,  in  narrow  bands  on  jaws  and  vomer;  head  6 J 
in  trunk;  head  and  trunk  14  times  length  of  tail.  Dorsal  unusually 
high,  its  height  at  nape  equalliug  cleft  of  mouth;  its  insertion  at  first 
third  of  head.  End  of  tail  sharp.  Anal  fin  wanting.  No  trace  of  pec- 
torals. Gill-openings  large,  subinferior,  oblique,  convergent  anteriorly, 
their  length  more  than  three  times  breadth  of  isthmus,  and  equal  to 
lower  jaw.  Lateral  line  very  distinct,  extending  forward  in  a  curve  to 
below  front  of  dorsal.  Four  conspicuous  i)ores  on  each  side  of  lower 
jaw,  3  behind  each  eye,  3  at  the  nape  in  front  of  dorsal,  1  on  top  of  the 
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head,  and  4  on  each  Bide  of  upper  part  of  snoat,  besides  a  few  smaller 
ones  abont  the  lips.  Dark  brown,  slightly  mottled  with  darker,  not 
paler  below;  head  paler  than  body;  dorsal  fin  pale,  with  a  broad  black- 
ish margin.    West  coast  of  Florida. 

(Goode  <&  Bean,  Proc.  U.  S.  Nat.  Mns.  1882.^ 

Page  358.  After  Gceeula  scuticaris  add : 
581  (b),  €•  teres  (Goode  &  Bean)  J.  &  G. 

Body  terete,  moderately  elongate,  about  f  length  of  head.  Snoat 
short,  moderately  pointed,  projecting  somewhat  beyond  lower  jaw,  it« 
length  6 J  in  head,  2 J  times  the  very  small  eye.  Tube  of  anterior  nos- 
tril shorter  than  eye.  Cleft  of  mouth  4  in  head ;  front  of  eye  behind  mid- 
dle of  cleft.  Lower  jaw  rather  short  and  weakj  tongue  not  free  in  front: 
Head  8|  times  in  trunk.  Trunk  and  tail  equal  in  length.  Dorsal  (us 
in  C.  scuticaris)  beginning  in  front  of  middle  of  head.*  Distance  from 
tip  of  snout  to  front  of  drfrsal  2|  head.  Dorsal  of  moderate  height, 
its  longest  ray  nearly  equal  to  snout.  End  of  tail  acute.  Anal  well  de- 
veloped, lower  than  dorsal.  Pectorals  minute,  pointed,  usually  shorter 
than  eye.  Gill-openings  vertical  (as  in  C,  scuticaris),  the  length  of  one 
slit  slightly  more  than  breadth  of  isthmus,  about  equal  to  length  of 
snout.  Lateral  line  distinct,  the  pores  well  separated.  Head  without 
conspicuous  pores.  Uniform  clear  brown,  paler  below,  whitish  on  the 
head;  fins  all  pale.    West  Florida. 

(Sphagebranchuft  teres  Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mns.  1882.) 

Page  359.  No.  582  may  perhaps  stand  as — 
582.  O.  mordax  (Poey)  J.  &  G. 

The  identity  of  the  species  found  on  our  coast  with  MoA^odonophis 
mordax  Poey  is  certain,  but  the  '^  Crotalopsis  punetifer^^  of  Kaup  is 
somewhat  questionable.    The  small  vomerine  teeth  are  in  two  series. 

On  page  359,  substitute  for  the  description  of  583,  Ophichtht/s  tri^eri- 
alis  : 

Light  olive  brown;  a  dorsal  series  of  large  round  black  spots,  be- 
sides two  alternating  lateral  series;  head  with  small  sjmts  above  and 
below,  those  below  elongate;  dorsal  and  anal  narrowly  edged  with 
black;  pectorals  with  a  few  spots.  Skin  of  head  with  longitudinal 
wrinkles.  Length  of  head  a  little  more  than  one-thinl  its  distance 
from  vent.      Head   subconical,  the  snout    rather   long    and  pointed, 

•Subgenus  CaUechehjn  Kaup,  Apodes,  1850,   28:   type  CaUechelys  guichenoti   Kaup. 
{holXo^,  fair;  lyx^X^'^y  ^^^•) 

Bull.  Nat.  Mus.  No.  IG 57  ^ 
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Mouth  large,  the  gape  2|-  m  head.  Eye  moderate,  2  in  snout,  a  little 
behind  the  middle  of  the  gape.  Teeth  x>ointed,  fixed,  those  in  jaws 
biserial,  those  on  vomer  in  one  series.  Pectoral  3^  in  head;  dorsal  be- 
ginning well  in  front  of  its  tip.  Tail  a  little  longer  than  body.  Pacific 
(and  Atlantic!)  coast  of  Tropical  America;  abundant  southward;  north 
to  Southern  California  {fide  Cooper). 

{Murainopsia  irisenaliB  Eaup,  Apodes,  1856, 12:  Herpetoidhihya  odlUsama  Abbott,  Proc. 
Acad.  Nat.  Sci.  Phila.  1860,475:  Ophisurua  calif ormenHa  Garrett  Proo.  Cal.  Acad.  Nat 
8ci.  ill,  66;  Giinther,  viii,  58.) 

Page  359.  After  Ophichthr/8  triserialia  add: 
ft§3  (6).  O.  macnims  Poey. 

•  Uniform  light  olive,  the  back  closely  punctate,  but  not  dark ;  fins  all 
pale,  the  dorsal  and  pectoral  without  dark  shades.  Body  not  very 
slender.  Head  pointed,  the  upper  jaw  projecting.  Eye  large,  more 
than  half  snout,  placed  above  middle  of  gape.  Gape  2§  in  head. 
Teeth  subequal,  short,  slender,  and  sharp,  more  or  less  directed  back- 
wards; all  of  them  biserial;  no  canines.  Kasal  tubes  short,  inconspic- 
uous. Tail  twice  length  of  rest  of  body.  Head  slightly  more  than 
half  trunk,  nearly  9  in  total.  Pectorals  long,  2^  in  head;  dorsal  begin- 
ning opposite  anterior  third  of  pectoral;  distance  from  snout  to  front 
of  dorsal  2^  in  distance  to  vent.  Gill-openings  small,  rather  near  to 
gether.  L.  15  inches.  Cuba  to  Texas.  Closely  allied  to  0.  parilii 
(Rich.),  with  which  it  is  identified  by  Dr.  GUnther;  but  that  species 
has  very  long  nasal  tubes. 

(Poey,  Bepert.  Fis.  Nat.  Cuba,  ii,  256:  Oxyodontichikya  maerurua  Poey,  AnaL  Soo. 
HUt.  Nat.  Esp.  1880,  254;  Jordan  «&  Gilbert,  Pioo.  U.  8.  Nat.  Mas.  1882,260.) 

5§3  (ti).  O.  chrysops  Poey. 

Light  olive- green;  vertical  fins  edged  with  black;  tip  of  pectoral 
broadly  dusky.  Teeth  all  biBerial,  none  of  them  very  large  or  canine- 
like. Head  conical,  the  snout  short  but  rather  sharp.  Mouth  rather 
large,  its  gape  about  2{-  in  head;  jaws  and  top  of  head  with  numerous 
dark-colored  pores.  Dorsal  beginning  a  little  before  tip  of  pectoral 
Lateral  line  of  rather  coarse  pores.  Length  of  head  and  body  about 
2^  times  in  total  length.  West  Florida  to  Havana,  in  ratlier  deep 
water.  The  reproductive  apparatus  in  this  species  in  both  sexes  re- 
senibles  that  of  ordinary  fishes,  the  ovaries  in  the  female  being  very 
large,  with  the  eggs  exceedingly  numerous. 

(T  Opkiaurua  gomeaii  CastelnaUy  Anim.  Am^r.  Sad.  Poiss.  18^,  84,  Rio  Janeiro :  T  Opkiek' 
ihya  gomeaii  GUnther,  viii,  60:  Ophiaurua  ckryaopa  Poey,  Mem.  Cuba,  ii,  921;  Fo^, 
Syo.  Pise.  Cab.  1868,  425:  OxyodonUchthya  ehryaopa  Poey,  Anal.  Boo.  Hist.  Nat  Eap. 
1880,  254.) 
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Pag^  359.  After  Ophichthys  ocellatus  add : 

170  (6).-  PISODONTOPHIS  Kaap. 
(PiaaodonophU  Kaap,  Apodes,  1856, 15:  type  Ophisurua  cancrivorua  Rich.) 

Teeth  all,  or  nearly  all^  more  or  less  rounded  or  granular.  Other- 
wise essentially  as  in  Ophichthys.    {Tzt^rov,  pea;  ddob^y  tooth;  d^t^j  snake.) 

584  {h).  p.  long^s  (Poey)  Goode  <&  Bean. 

Body  extremely  elongate,  its  greatest  depth  little  more  than  ^  length 
of  head.  SDon|  rather  pointed,  its  length  5|  in  head  and  twice  diam- 
eter of  eye.  Tubes  of  anterior  nostril  nearly  as  long  as  eye.  Cleft  of 
mouth  3  in  head;  the  front  of  eye  slightly  behind  its  middle.  .  Teeth 
all  blunt  and  rounded,  biserial;  those  of  the  front  of  jaws  considerably 
larger  than  the  rest.  Head  4  in  trunk.  Head  and  trunk  1}  in  tail. 
Dorsal  beginning  at  nape,  at  a  point  slightly  nearer  base  of  pectoral 
than  eye,  the  fin  of  moderate  height,  higher  than  the  anal;  end  of  tail 
sharp.  Pectorals  extremely  small,  rounded,  broader  than  long,  thjB 
breadth  of  their  bases  equal  to  depth  of  gill-opening.  Oround  color 
dark  brown,  pale  below;  each  side  with  2  series  of  round,  whitish 
blotches,  about  40  spots  in  each  series;  spots  somewhat  largest  and 
most  distinct  anteriorly,  where  their  diameter  is  nearly  equal  to  length 
of  snout.  Head  with  irregular  round  whitish  spots  on  each  side. 
Dorsal  brownisb,  margined  with  dusky;  other  fins  pale.  Florida  to 
Ouba. 

(T  Murcena  acuminata  Gronow,  Syst.  Ichth.  Ed.  Gray,  1854,  21 :  Opkiaurua  Um^wM 
Poey,  R«p.  Fi8.  Nat.  Caba,  1866,  254:  Ophichthya  acuminatua  Giinther,  viii,  83.) 

Page  360.  After  Myrichthys  ti^nm  insert: 

171  (d).— MTROPHIS  Ltttken. 
(Lfltken,  Vid.  Med.  Natarh.  Foren.  IQobenh.  1851, 1:  type  Mjfrcpkia  puneiatua  Ltttk.) 

Body  elongate,  subcylindrical,  scaleless.  Vertical  fins  low,  meeting 
around  the  tail,  the  dorsal  beginning  far  behind  the  pectoral,  which  is 
small.  Month  moderate,  its  cleft  extending  beyond  the  eye;  upper  jaw 
longest;  teeth  moderate,  in  1-3  series.  Nostrils  on  the  margin  of  the 
upper  lip,  the  anterior  tubular.   Size  small,    (fiupo^j  Myrus  ;  oipt^^  snake.) 

ft85  (6).  M.  Inmbricus  J.  Sc  G. 

•Light  olive,  everywhere  except  below  finely  punctulate;  some  very 
Caint  roundish  yellowish  spots;  eyes  green;  lower  side  of  head  with 
steel-blue  luster.  Body  worm-shaped,  tapering  backwards  and  scarcely 
compressed;  diameter  of  head  less  than  that  of  body.    Head  very  smaU, 
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Blender,  and  pointed,  the  narrow  apper  jaw  macli  projectiug;  eye  mach 
nearer  angle  of  mouth  than  tip  of  snoat,  its  length  2  in  snout.  Teeth 
rather  strong,  slender,  sharp,  apx)arently  uniserial,  the  series  on  vomer 
largest.  Gape  short,  4  in  head;  nasal  tubes  very  short  Pectorals 
minute,  rounded,  scarcely  larger  than  eye.  Dorsal  beginning  nearer 
gill-opening  than  vent,  at  a  distance  behind  gill-opening  equal  to  length 
of  head.  Head  lOf  in  total;  head  with  trunk  If  in  taO;  head  4  in 
trunk.    Height  of  body  30  in  length.    Galveston,  Texas. 

(Jordan  &  Gilbert,  Proc.  i;.  S.  Nat.  Mus.  1882,  261:  Tf  JfyropAw  punciatuB  I.Utken, 
1.  c:  VMyrophia  longicollis  Kaiip,  Apodes,  30.)  ^ 

5§5  (c).  in.  microsti^mius  Poey. 

Distinguished  from  M.  lumhricus  chiefly  by  the  more  posterior  inser- 
tion of  the  dorsal,  which  begins  at  a  point  midway  between  gill-open- 
ing and  vent.    (Poey.)    Cuba  to  Southern  Florida. 

(Poey,  Ropert.  Fis.  Nat.  ii,  250;  GUnther,  viii,  51.) 

Page  360.  In  yeoconger  m'u<ironaixis  the  anal  fin  is  well  developed  for 
its  entire  length;  not  "rudimentary,"  as  stated  by  Girard. 

Page  363.  After  Conger  niger  add : 
588  (&).  €.  caudicula  Bean  MSS. 

Olivaceous.  Head  a  little  more  than  1^  times  in  trunk,  6  times  in 
total  length;  tail  short,  its  length  exceeding  that  of  rest  of  animal  by 
length  of  head  without  snout.  Eye  equal  to  snout,  4 J  in  head;  lips 
moderate;  anterior  nostril  tubular;  lower  jiiw  included;  cleft  of  mouth 
reaching  hinder  margin  of  pupil;  patch  of  vomerine  teeth  ^  length  of 
eye;  38  close-set  teeth  in  outer  serieaof  upper  jaw;  behind  them  6  con- 
ical teeth  directed  partly  forward;  teeth  in  both  jaws  biserial.  Dorsal 
beginning  over  posterior  i)art  of  pectoral;  pectoral  a  little  more  than 
J  head.    Pensacola,  Florida,  in  deep  water.    (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  370.  After  Notacanthus  chemnitzi  add: 
59>S  (?>).  !¥•  phasg^anorus  Goo<le. 

Body  much  compressed,  its  greatest  width  about  one-third  its  height. 
Head  everywhere  covered  with  verj'^  small  scales,  its  bones  very  flexible 
but  protected  by  leathery  skin.  Interorbital  width  more  than  length 
of  snout,  4:  in  lieiid,  twice  diameter  of  eye.  ^Mandible  twice  length  of 
eye;  maxillary  considerably  greater.  Teeth  of  upper  jaw  slender,  blunt, 
close-set,  like  comb-teeth,  32  on  each  side;  teeth  of  lower  jaw  shorter, 
slenderer,  in  two  rows;  palatines  with  villifomi  teeth  in  about  two  se- 
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ries.  Distance  from  snout  to  dorsal  2|  times  length  of  head,  its  length 
nearly  twice  length  of  head;  anal  beginning  close  behind  vent,  its 
length  half  the  body.  Pectoral  short  and  ronnded,  its  length  (ancertain) 
about  one-third  the  head.  Ventrals  broad,  with  x>eduncle-like  bases 
thickly  covered  with  scales;  closely  adjacent,  separated  by  a  narrow 
groove.  Head  7^;  depth  9.  D.  X;  A.  XIX,  130;  P.  about  17;  V.  II, 
9;  B.  8;  scales  about  20-400-36.  Grand  Bank,  Newfoundland.  (Ooode.) 
One  large  specimen  known,  taken  from  the  stomach  of  a  Somniosus. 

(Goode,  Proc.  U.  S.  Nat.  Mus.  iii,  535,  1880.) 

Page  373.  To  the  account  of  Tylosurm  hmns  add: 

Body  slender,  very  strongly  compressed,  nearly  twice  as  deep  as 
broad.  Tail  without  keel.  Caudal  deeply  and  subequally  forked;  ven- 
trals inserted  much  behind  middle  of  body  (not  a  little  before  middle, 
as  stated  by  C.  &  Y.).  Side  with  a  series  of  faint  roundish  bluish 
blotches;  pectoral  blackish,  pale  at  base.  Head  3^  to  3f  in  length  in 
adult  examples.    D.  24;  A.  25. 

(IBelone  hians  C.  &  V.  xviii,  432,  and  Giinther,  vi,  248:  Belone  maculata  Poey,  Mem. 
Cuba,  ii,  290.) 

Page  373.  Instead  of  TylosurnH  luthnanus  read : 
507.  T.  caribbeBUS  (Le  8.)  J.  <&  p. 

To  the  descrii)tion  in  the  text  add : 

Body  very  elongate,  subterete,  the  depth  little  more  than  the  breadth 
of  body,  and  considerably  less  than  length  of  postorbital  part  of  head. 
Tail  scarcely  depressed,  but  with  a  small  black  dermal  keel.  Young 
and  half-grown  specimens  with  the  last  rays  of  dorsal  elevated,  nearly 
or  quite  as  high  as  anterior  rays;  adults  with  the  posterior  rays  of  dor- 
sal low,  not  longer  than  the  median.  Caudal  unequally  forked.  Jaws 
rather  strong,  slenderer  in  the  young.  Scales  very  small.  Tip  of  pec- 
toral black.  Head  3.J  in  adults;  3  in  young.  D.  24;  A.  22.  L.  4  feet. 
West  Indies;  occasional  northward. 

{Belone  carriJxra  Le  Sucnr,  Journ.  Acad.  Nat.  8ci.  Phila.  ii,  127, 1823:  lielone  latimana 
Pocy,  Mem.  Cuba,  ii,  292, 1860:  Belone  caribbcea  GUnther,  vi,  241 :  Belone  latimanus  Gtln- 
ther,  vi,  249.) 

Page  374.  After  Tylosurns  exilis  add  : 
600  (b),  T.  ^ladins  Bean  MSS. 

Green;  pectorals  and  dorsal  blackish.  Body  robust,  little  com- 
pressed, its  greatest  breadth  a  little  more  than  f  greatest  depth ;  cau- 
dal peduncle  slightly  depressed,  a  little  broader  than  deep,  with  a  slight 
black  dermal  keel.  Head  broad,  interorbital  space  nearly  |  length  of 
postorbital  part  of  head,  with  a  broad,  shallow,  nearly  naked  median 
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grooY^j  which  is  wider  behind  and  forks  at  the  n  ape.  Supraorbital  bones 
with  radiating  strisB.  Jaws  unasually  short,  stiff,  strong,  rapidly  taper- 
ing forwards;  large  teeth  of  jaws  very  strong,  knife-shaped.  Upper 
jaw  from  eye  about  If  times  as  long  as  the  rest  of  head.  Eye  large,  7  in 
snout,  2|-  in  postorbital  part  of  head,  and  If  in  interorbital  width.  Max- 
illary entirely  covered  by  the  preorbital.  Cheeks  densely  scaled;  oper- 
des  mostly  naked  except  along  the  anterior  margin.  Scales  of  body 
minute,  especially  above.  Dorsal  fin  low  posteriorly ;  the  height  of  its 
anterior  lobe  equaling  that  of  anal,  or  length  of  postorbital  part  of 
head;  its  longest  ray  f  the  base  of  the  fin;  caudal  lunate,  its  lower  lobe 
nearly  half  longer  than  the  upper;  middle  rays  about  as  long  as  eye. 
Yentrals  inserted  midway  between  base  of  caudal  and  middle  of  eye, 
their  length  a  little  less  than  that  of  i>ectoral,  and  equal  to  postorbital 
part  of  head.  Head  34;  depth  13.  D.  I,  22;  A.  I,  20;  P.  14.  Penea- 
cola,  Florida;  a  large  species,  remarkable  for  the  great  strength  of  its 
short  jaws. 

(BeaD,  Proo.  U.  S.  Nat.  Mus.  1682.) 

Page  374.  Instead  of  Tylosurtis  longirastris  read : 
509.  T.  mariniis  (Blooh  &  Qchix,)  J.  &  G. 
To  the  synonymy  add : 

(E80X  heUmCf  var.  marinua  Blooh  &  Schneider,  Syst.  Ichth.  1801,  391.) 

Page  377.  After  Hemirhamphus  roscB  add: 

h,  YentralB  much  nearer  base  of  caadal  than  head. 
604  (fr).  H.  brasUiensis  (L.)  Qihi.—Balao, 

Greenish  above,  sides  silvery,  the  lateral  silvery  stripe  very  indis- 
tinct Body  not  very  slender,  compressed.  Lower  jaw  (fh>m  end  of 
upper  jaw)  4f  in  length  from  its  tip  to  base  of  caudal.  Head,  without 
mandible,  5  in  length  from  tip  of  upper  jaw.  Premaxillaries  broader 
than  long.  Eye  large,  equal  to  interorbital  space,  f  postorbital  part  of 
head.  Yentrals  inserted  very  far  back,  midway  between  base  of  caudal 
and  tip  of  pectoral;  vertical  fins  scaly;  anal  much  smaller  than  dorsal; 
last  ray  of  dorsal  slightly  produced;  pectoral  f  length  of  head;  ven- 
trals  2f  in  head;  caudal  deeply  forked,  the  lower  lobe  longest.  Head 
(with  lower  jaw)  2f ;  depth  Of.  D.  14;  A.  12;  Lat.  1.  63.  Tropical 
America;  a  specimen  lately  taken  on  the  coast  of  Virginia  by  Dr.  J. 
T.  Wilkins. 

{E»ox  brasiliensis  L.  Syst.  Nat.  i,  517,  in  part,  the  name  and  fin  rays  taken  from 
Marcgrayo's  account  of  I)flo8uru8  timuou;  GUnther,  vi,  270:  Usax  In^uUimuU,  BL  A 
Bohn.  392 :  Semirhampkui  fnarginatw  and  balao  Le  Snenr^  Jonni.  Acad.  Nat.  Sci.  PhiU 
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ii,  135,  136,  1823:  Bemirhampkui  W&wni  and  pleii  C.  A  V.  xix,  13, 19:  Bemirkamphfu 
pMi  GUnther,  vi,  269:  Bemirhamphut  filamentotm  Poey,  Mem.  Caba,  ii,  297,  1860.) 

Page  377.  The  genus  183  (&)  EuleptarhamphuSy  should  probably  be 
recognized.    After  Eulepiorhamphus  longirostris  add: 

1§8  (c).— CHRIODORUS  Goode  &  Bean  MS8. 
(Gk>ode&Bean,Proc.U.  S.Nat.  Mas.  1882:  type  Chriodorut  atik^Hno^dM  Oooded^  Bean.) 

Body  and  fins  as  in  HemirhamphuSy  but  both  jaws  very  short,  n#t  at 
all  produced,  each  with  two  series  of  large,  tricuspid,  incisor  teeth, 
which  form  a  continuous  cutting  edge.  Maxillary  anchylosed  to  pre- 
maxillary.    Ventral  fins  small,  median.    (;^/t>e{<z,  want;  Sopo<:,  lance.) 

605  (h),  €•  atlierinoides  Goode  &  Bean  MSS. 

Light  olive;  sides  with  a  narrow,  silvery  band.  Interorbital  space 
broad,  unevenly  convex,  its  width  equal  to  eye,  which  is  3^  in  head,  as 
long  as  snout ;  premaxillaries  much  broader  than  long,  their  edges  con- 
cave; maxillary  4  in  head;  mandible  2|,  its  tip  broadly  rounded,  not 
at  all  produced.  Dorsal  opposite  anal  and  entirely  similar  to  it;  both 
fins  elevated  in  front,  but  not  falcate,  their  longest  rays  half  head ; 
caudal  moderate,  deeply  and  subequally  forked;  ventrals  2^  in  head, 
their  insertion  midway  between  snout  and  base  of  caudal ;  pectorals  1^ 
in  head;  vertical  fins  with  small  scales.  Scales  moderate,  deciduous. 
Head  ^',  depth  OJ;  breadth  of  body  f  its  depth.  D.  1, 14;  A.  1, 15; 
V.  6;  P.  12;  scales  7-46-3.    L.  8^  inches.    Key  West,  Florida. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  1882.) 

Page  379.  Before  Exoccetus  calif ornicus  insert: 
60T  (().  E.  liUlianus  Gosso.  ^ 

Dark  green,  silvery  below,  tinged  with  pinkish ;  dorsal  translucent, 
with  a  large  black  blotch  on  upper  anterior  half;  caudal  brick-red;  pec- 
toral translucent,  dusky;  ventrals  more  or  less  dusky,  with  a  small 
black  spot  at  base  of  outer  ray.  Body  moderately  compressed.  Head 
short,  the  short  snout  one-fourth  its  length;  eye  3  in  head,  equal  to  the 
flat  interorbital  space.  Pectoral  reaching  middle  of  anal,  \\%  length  1^ 
in  body;  its  second  ray  simple,  scarcely  shorter  than  third.  Insertion 
of  ventral  slightly  nearer  root  of  caudal  than  tip  of  snout,  its  tip  ex- 
tending slightly  past  front  of  anal,  its  length  1+  in  head.  Dorsal  very 
high,  its  anterior  rays  reaching  anal.  Head  4^;  depth  5;  D.  12;  A.  14; 
scales  38-5.  L.  8  inches.  West  Indies,  north  to  West  Florida  and 
South  Carolina. 

(Gofise,  Nat.  Sojonm  Jamaica,  11:  Pooy,  Mem.  Cuba,  ii,  301:  Giintber,  vi,  IttM.) 
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Page  379.  Instead  of  Exoccetus  iwveboracensis  read: 
•09.  E.  rondeletii  C.  &,  V. 

The  specimen  described  in  the  text  came  from  the  open  sea,  south  of 
JSTewfoandland.  The  species  is  well  distinguished  from  E.  navebara- 
cemis,  by  the  black  ventrals,  the  larger  anal  and  shorter  dorsal,  the 
base  of  the  anal  being  more  than  f  that  of  the  dorsal ;  the  head  is 
blunt  and  the  eye  comparatively  small ;  dorsal  beginning  slightly  be- 
fore anal;  caudal  large,  its  lower  lobe  half  longer  than  head.  D.  11 
or  12;  A.  11  or  12  (not  9) ;  Lat.  1.  42.  New  England  to  Mediterranean 
Sea. 

(Cuv.  &  Val.  xix,  115;  GUuther,  vi,  293.) 

Page  379.  After  Exocoetua  rondeletii  read : 
610.  £•  noveboracensis  Mitcbill. 

J>ark  bluish;  pectorals  bhickish  at  tip,  with  a  median  whitish  shade; 
ventrals  white.  Head  leather  slender,  the  snout  not  blunt;  eye  very 
large,  2^  in  head ;  interorbital  space  rather  narrow.  Pectoral  shorter 
and  narrower  than  in  E.  rondeletiij  barely  reaching  last  ray  of  dorsal; 
first  ray  of  pectoral  divided ;  ventrals  extending  past  anal,  their  inser- 
tion midway  between  preopercle  and  base  of  caudal ;  dorsal  beginning 
considerably  in  advance  of  anal,  the  length  of  its  base  more  than  twice 
that  of  anal;  lower  lobe  of  caudal  not  ^  longer  than  head.  Head  4§; 
depth  5^.  D.  14;  A.  9;  Lat.  1.45.  Atlantic  coast;  specimens  examined 
from  Wood's  HoU  and  Pensacola. 

(Mitchill,  Amer.  Monthly  Mag.  ii,  233,  1817;  Dt^kJly,  Now  York  Fanua,  Fi»li.  230; 
C.  &  V.  xix,  1)9:  Exocwtus  melanurus  C.  &.  V.  xix,  lUl.) 

Page  379.  The  description  in  the  text  of  ^^E,  melanurua^  is  taken 
from  an  adult  example  of  E,  exiliensj  the  young  of  which  is  described 
as  E.  eailiens  on  page  380.  E.  melanurus  is  therefore  to  be  suppressetl. 
E.  ejciliens  is  comparatively  slender,  the  anal  fin  beginning  opposite 
front  of  dorsal,  its  base  f  length  of  base  of  dorsal;  lower  caudal  lobe 
short,  shorter  than  head.  D.  11 ;  A.  12  (not  9,  as  erroneously  stated  in 
the  text). 

Page  383.  Instead  of  the  foot-note  add: 
614  (&).  S.  affinc  (Gthr.)  J.  <&  G. 

The  specimen  from  St.  John's  River,  described  in  the  foot-note  on 
page  383,  belongs  to  IS.  affine.  The  body,  in  the  female,  is  marked  by 
silvery  cross-streaks,  which  are  very  distinct  in  life. 

Page  384.  In  JS.  louimancc  the  rings  are  usually  20+38  in  number;  the 
dorsal  rays  32  to  35. 
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Page  384.  After  Siphostoma  laumance  add : 

615  (ft).  S.  floridae  J.  <&  G. 

Dark  green,  with  paler  streaks;  tail  faintly  barred.  Body  slender; 
snoat  long,  one-third  longer  than  rest  of  head ;  nape  and  opercles  with- 
out keel ;  dorsal  fin  on  1 + 6  or  7  rings.  Tail  one-fifth  longer  than  trunk ; 
rings  18+31.  Caudal  i)ouch  in  male  on  18  rings.  Head  about  6;  D. 
27;  L.  8  inches.  North  Carolina  to  Western  Florida;  abundant  at  Pen- 
sacola  and  Beauforl. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Miis.  1882.) 

Page  384.  After  Siphostoma  californiense  add: 

616  (&.)  S.  g^riseblineatum  (A^Tes)  J.  <&  G. 

Very  close  to  S.  cali/omiensej  but  the  size  smaller,  the  snout  shorter, 
and  the  number  of  rays  and  rings  different.  Dorsal  covering  1+9  rings. 
Snout  in  head  If  times.  Dorsal  rays  36  to  41 ;  rings  18  to  19+39  to  42. 
L.  10  inches.    San  Francisco  to  Puget  Sound. 

(SifngnathMs  griseolineatus  Ayrea,  Proo.  Cal.  Ac.  Nat.  Sci.  1854,  14,  etc.) 

616  (o).  S.  bairdiannm  (Dum.)  Swain. 

Blackish,  with  pale  lines;  fins  mottled.  Body  unusually  stout,  with 
short  heail  and  tail.  Snout  short,  compressed,  with  a  sharp  keel  above, 
in  the  male  just  as  long  a%  head,  probably  longer  in  female.  ]!^ape  and 
opercle  without  keel.  Dorsal  fin  low.  Rings  18  +  31.  D.  34,  placed 
on  1  +  7  rings.  Ten  rings  on  tail  behind  caudal  pouch.  Head  7|-  in 
length.    Santa  Barbara,  California. 

{^  Sifngnnthvs  bairdianns  Dum^^ril,  Hist.  Nat.  Puiss.  ii,  1870,  574;  '^  Coast  of  Mexico, 
near  Califoiiiia"  (dorsal  said  to  be  inserted  on  3  +  6  rings);  S>Tain,  Proc.  U.  8.  Nat. 
Mus.  188-2.) 

Page  384.  The  species  described  in  the  foot-note  as  Siphostoma  dimid- 
mtum  is  a  vaHd  species,  and  should  stand  as — 

617  (6).  Hi.  anliscus  Swain.* 

Si/ngnathus  dimidiatm  Gill  was  based  on  short-nosed  examples  of  8. 
leptorhynchiut. 


*  Swain,  Proc.  U.  8.  Nat.  Mus.  1882. 

The  following  analysis  of  the  species  of  Siphottama  found  in  the  United  States  is 
given  by  Mr.  Swuin  (Review  of  the  North  American  Pipe-lishes,  1.  c): 
a.  Top  of  head  strongly  carinated. 

h.  Breast-shields  not  covered  by  soft  skin;  lower  jaw  slightly  included;  operole 
with  a  prominent  ridge ;  snont  short ;  belly  concave ;  dorsal  rays  20, 
its  base  covering  1+4  rings ;  rings  18 +30 ;  body  with  12  brown  cross- 
bands Zatropis. 

bb.  Breast-shields  covered  by  soft  skin  ;  low«'r  jaw  included  ;  dorsal  rays  41 ;  rings 
19  +  30 PUNCTIPINNB. 
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Page  385.  After  Biphostoma  punctipinne  add : 

XX,  Top  of  head  with  a  Btrong  intermpted  median  creet.    (CorytkHMkyt  Kaap.) 

616  (o).  S.  zatropift  J.  Sc  G. 

Brownish,  with  ten  broad  dark  cross-bands  which  encircle  the  tail 
bnt  de  not  cross  the  belly  anterior  to  the  vent ;  snoat  whitish,  with 
two  narrow  dark  bands;  lower  part  of  head  with  white  cross-streaks. 
Snbnt  as  long  as  postorbital  part  of  head,  keeled  above.  Head  small. 
Oocipnt  and  nape  with  a  strong,  compressed  crest,  on  each  side  of  which 
is  a  longitndinal  ridge ;  opercle  with  a  median  keel.  Bidges  of  body 
very  prominent.  Tail  one-third  longer  than  rest  of  body.  Dorsal  on 
1  +  4  rings.  Dorsal  rays  20 ;  rings  18  -f-  30.  Head  9.  Onlf  of  Mexico, 
north  to  Pensacola. 

(ff  Carythroiohtkys  dlbirastris  Kaap,  Lophobranchs,  25 :  Synffnathus  atbirrmtria  Gfin- 
ther,  viU,  170;  Jordan  <&  Gilbert,  Proc.  U.  S.  Kat.  Mas.  1882,  264;  Swain,  Proc.  U.  S. 
Kat.  Mas.  1882.) 

Page  386.  The  identity  of  019  (a)  with  the  European  H.  hepiagonus 
{antiquorum)  is  qaestionable.  None  of  the  American  examples  seen  by 
08  are  spotted,  and  their  spines  are  stronger  than  in  European  ex- 
amples. 

Mk  Top  of  head  with  a  Blight  keel  or  none ;  opercle  without  prominent  longitndinal 
ridge. 
e.  Dorsal  oovering  1  -f-  9  rings ;  snout  nsuaUy  long. 
d.  Rings  20  to  21  +45  to  49;  dorsal  rays  39  to  46;   top  of  head  not  keeled; 

large,  reaching  a  length  of  18  inches Californixnsb. 

dd.  Rings  18  to  19  +  39  to  42;  dorsal  rays  36  to  4r;  top  of  head  slightly  keeled. 

GRISEOLnn&ATUM. 

CO.  Dorsal  oovering  1+7  (rarely  1+6)  rings. 

e.  Rings  15  +  38 ;  dorsal  rays  29  to  30 ;  top  of  head  distinctly  keeled ;  snout 

short Auuscus. 

€6,  Rings  16  to  19  before  vent. 
/.  Dorsal  fin  low,  not  longer  than  head. 

g.  Rings  18  +  31;  dorsal  rays  34;  snout  short;  body  little  elongate. 

Batrdtanum. 
gg.  Rings  17  to  19  +  36  to  41 ;  dorsal  rays  30  to  32 ;  snout  moderate  or 

rather  short Leptorhtnchux. 

ggg.  Rings  17  to  18  +  31  to  32 ;  dorsal  rays  27;  snout  rather  long;  body 
Blender. 

Florida. 

ff.  Dorsal  fin  very  high,  longer  than  head,  its  rays  28  to  32;  rings  16  +  30 

to  33;  snout  rather  short;   belly  in  the  female  with  a  black  carina; 

sides  of  body  with  narrow  vertical   silvery  streaks   in  life;  donal 

spotted ; Affdib. 

eeo.  Dorsal  covering  3  +  5  rings ;  rings  20  or  21 +  36  to  38;  doiwd  rays  32  to  37; 

belly  flat  or  plightly  concave ;  snout  medium Louisianje. 

eeoe.  Dorsal  covering  4  +  5  or  5  +  4  rings ;  rings  18  to  20  +  36  to  40 ;  dorsal  rays 
36  to  40;  snout  medium Fuscum. 
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Page  386.  After  Hippocampus  heptagonus  add: 

•19  (().  H.  iruttulatilS  Guich. 

Dark  brown,  marbled  with  darker,  and  osually  everywhere  spotted 
with  whitish,  the  spots  most  numerous  posteriorly.  Tubercles  on  body 
generally  obtuse  and  blunt;  coronet  low;  snout  usually  a  little  longer 
than  preorbital  part  of  head.  Dorsal  rays  17.  Supraorbital  spine  ob- 
liquely truncate,  compressed.  Size  rather  large.  Tropical  seas,  north 
to  our  South  Atlantic  and  Oulf  coast. 

{W  Hippocampus  guttuiaUu  Cavier,  B^gne  Anim.:  Hippooampua  9itttulatu9  Gtlnther, 
Wb,  202:  Guiohenot,  in  Ramon  de  la  Sagra  Poias.  Cnba,  174,  the  Weat-Indian  form, 
irhich  iB  apparently  different  from  the  European  epeoies  called  ** guthilatuM,*') 

•19  (c).  H.  ImdSOiiills  Dek. 

Dusky,  without  spots,  but  with  pale  grayish  blotches,  which  are 
sharply  edged  with  paler  and  blackish;  some  of  these  between  eyes  and 
on  neck,  the  most  distinct  blotch  forming  an  hour-glass  shaped  figure, 
extending  down  each  side  of  back;  similar  blotches  on  belly  and  tail. 
Dorsal  with  a  submarginal  dark  band.  Depth  equal  to  length  of  head. 
Snout  1^  in  rest  of  head.  Spines  of  head  weak,  provided  with  cirri; 
^ines  of  body  all  short  and  bluntish.  Dorsal  on  3}  of  the  11  body 
rings.  D.  19.  Atlantic  coast,  from  Cape  Cod  southward.  (Described 
from  No.  19520,  U.  S.  Nat  Mus.,  from  Beaufort,  N.  0.) 

(Dekay,  N.  T.  Fanna,  Fiah.  1842,  322.) 

•19  (d).  H.  stylifer  J.  &,  G. 

Brownish,  with  darker  ^bars;  snout  blackish.  Snout  notably  longer 
than  postorbital  part  of  head;  supraocular  and  temporal  spines  long, 
simple;  a  long  median  spine  in  front  of  coronet;  coronet  stout,  high, 
its  spines  slender,  abruptly  spreading.  Spines  of  body  very  long  and 
dender,  each  ending  in  a  filament ;  these  enlarged  on  each  alternate 
plate  of  the  neck,  and  about  every  fourth  plate  on  body  and  tail ;  dor- 
sal and  upper  lateral  ridge  usually  armed  and  sometimes  lower  lateral 
ridge;  -two  strong  spines  at  base  of  pectoral;  body  with  about  50  devel- 
oped spinous  processes  besides  numerous  smaller  points.  D.  16,  cov- 
ering about  4  body  rings ;  rings  about  12  +  31.    Coasts  of  Florida. 

Vordan  &,  Gilbert,  Proo.  U.  8.  Nat.  Mus.  1882,265.) 

6191  (0).  H.  zosterae  J.  &.  G. 

Olive  green;  sides  of  head  mottled  with  paler;  dorsal  marbled  with 
dusky,  its  margin  (in  ^ )  broadly  red.  Snout  very  short,  not  more  than 
half  rest  of  head ;  supraorbital  spines  diverging,  each  with  a  small 
spine  before  it.    Coronet  high,  two- thirds  length  of  snout;  its  filaments 
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about  as  long  as  snout.  Spines  on  body  well  developed.  Dorsal  on  2 
+ 1  rings;  the  fin  high  and  very  short.  D.  12;  rings  11  +  26  to  30.  L. 
2  inches.    Pensacola  Bay. 

(Jordan  Sl  GUbert,  Proc.  U.  S.  Nat.  Mas.  1882,  265.) 

Page  391.  The  ventral  rays  in  Aulorhynchus  are  I,  4,  not  I,  5  as  erro- 
neously stated^in  the  text. 

Page  403.  Mt^gil  mexicanus  is  certainly  speeially  identical  with  Mugil 
albuluy  and  may,  therefore,  be  suppressed. 

Page  405.  The  types  of  Atherina  Carolina  C.  &  Y.,  examined  by  us  in 
the  Museum  at  Paris,  show  the  following  additional  characters : 

A  true  Atherina.  Bye  large,  2 J  in  head.  Scales  nearly  or  quite  en- 
tire. Spinous  dorsal  wholly  in  advance  of  the  vent  Ventral  reaching 
past  front  of  vent  and  dorsal  nearly  to  it.    Head  4^.    Lat.  1. 52. 

Page  406.  In  Labidesthes^  the  premaxillaries,  though  broadened  be- 
hind, are  much  narrower  than  in  Menidiaj  and  but  little  broader  than  in 
Atherina, 

Page  40G.  The  date  of  the  name  Menidia  is  apparently  1836. 

Page  407.  Instead  of  Menidia  bosei  read: 
640.  HI.  vag^rans  subsp.  laciniata  Swain,  sp.  uov. 

Coast  of  Xorth  Carolina.  The  synonymy  given  in  the  text  (page 
407;  belongs  to  No.  644. 

Page  407.  In  Menidia  va{frans  the  scales  are  all  very  firm,  with  rough 
edges.  A.  I,  15  to  I,  18.  Silvery  band  broad;  back  with  lines  of  dots 
following  the  rows  of  scales;  i)ectoral  and"  caudal  yellowish  in  life.  Soft 
dorsal  and  anal  scaly.    Florida  to  Texas. 

Page  408.  After  Menidia  notata  add  : 
649  (().  m.  andens  Hay,  sp.  nov. 

Color  and  form  of  M.  notata;  edge«  of  scales  somewhat  dotted;  a 
dusky  streak  at  base  of  anal.  Head  rather  broad  and  flat  above.  Mouth 
small.  Eye  3  in  head,  equal  to  snout  and  to  interorbital  space.  Yent 
a  longitudinal  slit,  its  length  two-thirds  diameter  of  eye.  First  dor- 
sal spine  inserted  immediately  above  anterior  part  of  anal  slit,  slightly 
nearer  base  of  caudal  than  snout.  Pectorals  extending  to  beyond  bases 
of  ventrals,  their  length  four-fifths  head.  Ventrals  reaching  vent.  In- 
terspace between  dorsals  twice  diameter  of  eye.  Top  of  head  covered 
with  large  scales.  Lateral  silvery  band  on  fifth  row  of  scales  and  edges 
of  fourth  and  sixth  rows;  the  extreme  parts  of  fifth  row  not  included 
in  it.    Scales  with  entire  edges,  which  are  nearly  straight,  so  that 
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each  scale  is  angulated  behind.  Soft  dorsal  naked.  Head  4^;  depth  6. 
D.  IV  or  V-I,  8  or  1);  A.  1, 17  or  18;  scales  46-10.  L.  3  inches.  Missis- 
sippi River;  the  types  from  Mera])his  and  Vicksbnrg.     {Hay  MSS.) 

Page  408.  Under  M.  heryllina  read  "  two  half-row  of  scales,'^  instead 
of  "2J." 

Page  408.  Instead  of  Menidia  brasiliemis  read : 

644.  HI.  bosci  (Cuv.  «&  Val.)  Swain. 

Distinguished  from  M.  notnta  by  the  deeper  body  and  stronger  teeth. 
The  soft  dorsal  and  anal,  as  in  other  smooth-scaled  species,  are  free  from 
scales.    D.  I  V-I,  8;  A.  usually.  I,  24.    South  Carolina  to  Florida. 

{Atherina  menidia  L.  Syst.  Nat. :  A,  hosci  C.  &  Y.  X,  465;  not  A.  hranliensis  Q.  &  Q.) 

Page  415.  The  genus  and  species  ^^  Argyrot<enia  vittata"^  should  be 
erased  from  the  system.  We  have  little  doubt  that  they  are  based  on 
a  specimen  of  Ammodytes  americanus.  Our  alleged  species  of  Ammo- 
dytidce  are  perhaps  all  forms  of  Ammodytes  toHanus  L.  A.  personatuSy 
at  lea«t,  is  not  distinguishable  from  A.  americanus. 

Page  417.  To  i\\e>  synonymy  of  JScheiieis  remora  add: 

(Echeneis  aqualipeta  Daldorf  Nat.  Solskab.  ii,  157,  about  178.');  and  GUnther  ii,  157. 
If  the  subgenns  Remora  Gill,  be  adopted  as  a  genus,  which  may  be  desirable,  this  spe- 
cies should  stand  as  Remora  aqualipeta  (Dald.)  J.  &  G.) 

Page  418.  Elacate  Canada  is  known  in  Florida  as  "  Sergeant- fish,"  from 
its  lateral  stripes ;  also,  iis  "Snooks"  and  "Ling.^ 

Page  420.  Instead  of  Tetrapturus  albidus  i*ead: 

663.  T.  Indlcns  C.  &  V. 

Tropical  seas,  northward  to  the  Grand  Banks,  on  our  Atlantic  coast. 
Instead  of  the  synonymy  in  the  text,  substitute  the  following:* 

(C.  «fc  V.  Hist.  Nat.  Poiss.  viii,  1831,  286:  Tetrapturus  herschelii  Gray,  Ann.  Nat.  Hist. 
i,  313,  1838  :  Tetrapturm  herschelii  Ltitken,  Spolia  Atlantica,  1880,  441 :  Hi9tiophoru9  her- 
sclielii  GUnther,  ii,  513  :  Tetrapturus  alhidua  Poey,  M6m.  Cuba,  ii,  237,  1858:  f  Tetraptu^ 
ru8  amplus  Poey,  M6m.  Cuba,  ii,  243:  Bistiophorus  brevirostris  Gthr.  and  Play  fair.  Fish. 
Zanzibar,  1866.  53:  Tetrapturua  georyii  Lowe,  Proc.  Zool.  Soc.  Lond.  viii,  36,  1840:  Te- 
trapturus lessonii  Canestrini,  Arch.  Zool.  i,  259,  18G1 ;  Goode,  Proc.  U.  S.  Nat.  Mas. 
1881,  418  (detailed  review  of  family):  not  Tetrapturus  helone  Raf.=T.  imperator  {IMoch 
&  Schneider)  Goode,  a  distinct  species,  known  only  from  the  Mediterranean.) 

*  This  synonymy  is  given  in  accordance  with  the  views  of  Dr.  Ltitken,  who  recog- 
nizes but  five  species  of  Xiphiidcp.  This  view  is  probably  correct  but,  as  bas  been  per- 
tinently observed  by  Professor  Goode,  the  identity  of  the  American  species  called 
Tetrapturus  albidus  and  Hiatiophorus  americanus,  with  their  Old  World  n^presentatives, 
is  yet  unproven,  and  in  many  i*espect8  it  is  desirable  to  retain  the  American  names  until 
this  identity  is  shown.  *'  To  unite  species  from  widely  distant  localities,  without  ever 
having  seen  them,  is  very  disastrous  to  a  proper  understanding  of  the  problems  of 
geographical  distribution.^'    (Gk>ode,  Proc.  U.  8.  Nat.  Mus.  1881,  427.) 
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Page  422.  After  Trichiurus  lepturus*  add: 

919  (&).— BENTHODESMUS  Goode  &  Bean. 
(Goode  &  Bean,  Proo.  U.  S.  Nat.  Mas.  1881,  379 :  type  Lepidapus  el<mgatu8  Clarke.) 

Body  naked,  much  compressed,  band-like,  tax)ering  gradaally  back- 
ward from  the  vent;  caudal  peduncle  very  slender,  the  caudal  fin  smaD, 
but  well  developed;  vent  much  nearer  snout  than  tip  of  tail.  Lateral 
line  simple,  nearly  straight,  in  a  deep,  wide  furrow.  Head  compressed; 
the  snout  gibbous  near  its  tip;  top  of  head  very  flat,  concave  between 
the  eyes,  without  occipital  crest;  lower  jaw  with  a  stout  cutaneous  ap- 
pendage. Three  very  long,  simple,  compressed  teeth  on  each  premaxil- 
lary  in  front;  outside  of  these  a  few  minute  teeth,  and  behind  them  a 
row  of  large  sharp  teeth;  lower  jaw  with  a  single  row  of  rather  large, 
pointed  teeth,  those  in  middle  of  the  jaw  largest.  Palatine  teeth 
minute.  Nostrils  horizontal.  Dorsal  fin  nearly  uniform,  the  spines  and 
soft  rays  similar;  anal  extremely  low,  preceded  by  a  scale-like  append- 
age. Caudal  forked.  Yentrals  each  reduced  to  a  minute,  scale-like 
spine,  inserted  below  pectorals.  Gill-rakers  short,  spiny,  in  one  series 
on  first  and  second  arch;  obsolete  on  third  and  fourth.  Deep  water. 
(fiev06<;j  deep ;  diatxo^^  band.) 

64M  (&).  B.  elODiratas  (Clarke)  G.  &  R. 

Sflvery,  with  dark  traces  on  head  and  tail.  Length  of  caudal  pedun- 
cle half  greatest  depth  of  body,  its  least  depth  one-third  interorbital 
width,  which  is  4  in  head.  Snout  2^  in  head ;  maxillary  not  reaching 
front  of  eye,  as  long  as  postorbital  part  of  %ead.  Gill-rakers  13  on  first 
arch.  Dorsal  fin  inserted  above  middle  of  opercle;  pectoral  as  long 
as  maxillary.  Head  7i;  depth  30.  D.  154;  A.  100;  P.  12;  V.  I,  L 
{Ooode  dk  Bean.)  Deep  seas ;  known  originally  from  Hokitika,  New  Zea- 
land; a  specimen  lately  taken  from  the  stomach  of  a  halibut  on  the 
Grand  l&anks  of  Newfoundland. 

{Lepidopus  elongatus  F.  £.  Clarke,  Trans.  New  Zealand  Inst,  xi,  294,  IB78,  pi.  xir; 
€k>ode  &.  Bean,  Proc.  U.  S.  Nat.  Mas.  1881,  379.) 

Page  424.  After  Scomber pneumatophorus  read: 

•67  (().  S.  COlias  Gmelin.-— '^5iNin{«^  Mackerel**  of  Europe, 

Our  Atlantic  and  Pacific  representatives  {grex  Mitch. ;  diego  Ayres) 
of  8,  pneumataphoms  seem  to  be  identical,  but  both  differ  in  some 
respects  from  the  European  <' Spanish  Mackerel."  8.  colias  GmeL 
has  the  head  longer,  3^  to  3|  in  length  (instead  of  4);  its  spinous 

*  This  species  is  known  as  '^Sabro-JUk"  and  *^ Silver  Eel,**  on  the  ooast  of  Texas. 
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dorsal  is  lower,  the  longest  spiues  not  more  than  half  of  head;  the  color 
is  distinctly  different.  In  &  pneumatvphorus  the  dark  bands  on  the 
back  are  broader  than  the  interspaces,  as  broad  as  pupil;  these  are' 
usually  conflaent  below  with  a  narrow  dark  lateral  streak,  which  rons 
about  on  the  level  of  the  upper  edge  of  the  pectoral;  below  this  streak 
the  sides  and  belly  are  immaculate.  In  8,  oolias  (specimens  firom 
Charleston,  S.  C,  and  from  G^enoa)  the  dark  dorsal  bands  are  much 
narrower,  not  so  broad  as  the  interspaces  and  more  wavy ;  the  lateral 
streak  is  obsolete  or  represented  by  a  line  of  dots,  and  the  sides  below 
are  marked  by  numerous  irregular,  wavy  vertical  streaks,  spots,  and 
reticulations,  of  a  dull  pearly-gray  color,  which  are  usually  broader  than 
the  interspaces;  longest  D.  spine  more  than  ^  head.  The  fin  rays  are 
the  same  in  the  two  species. 

{Scomber  coliat  Gmelin,  Syst.Nat.  i,  1329,  1788;  C.  &  V.  viii,  309;  Gthr.  ii,  361: 
Scomber  dekayi  Storer,  Fish.  Mass.  52.) 

Page  424.  In  the  description  of  Scomber  soombrus  read  ^<  depth  6^^. 
not  5J. 

Page  425.  For  Anxis  rochei  read : 
669.  A.  tliazard  (Lac.)  J.  &  6. 

And  add  to  its  synonymy : 

(Scomber  ihazard  Lac.  Hist.  Nat.  Poiss.  iii,  9,  1802:  AuxU  taeoC.AY.  viii,  146.) 

Page  427,  last  line,  omit  the  words  "  P.  10." 
Page  430,  second  line,  omit  the  word  Baird. 

Page  432.  The  following  diagnoses  of  the  species  of  Traohurus  may  be 
substituted  for  those  given  in  the  text: 

6§0.  T.  pictnratus  (Bowdich)  J.  &.  G. — Horse  Mackerel.  0 

Body  elongate,  little  compressed,  the  depth  5  in  length;  scutes  60  + 
46  to  48,  the  anterior  scutes  one-third  lower  than  the  posterior,  their 
height  2^  in  diameter  of  eye ;  curve  of  lateral  line  scarcely  shorter  than 
straight  part;  maxillary  scarcely  reaching  beyond  front  of  eye,  2§  in 
head;  lining  of  opercle  scarcely  blackish.  Coast  of  Southern  California 
to  Chili;  Mediterranean. 

{Seriola  picturat^k  Bowdich|  Excorsion  Madeira,  1825,  123:  Trackurvi  ouvieri  Lowe, 
Trans.  Zool.  8oc.  Lond.  ii,  183, 1837:  Caranx  trachurvs  2^b«  subdiv.  C.  &  V.  iii,  18: 
Caranx  amia  Risso,  Ichth.  Nice,  1810,  74  (DOt  Scomber  amia  L.):  Caranx  eymmetrieme 
Ayree,  Proc.  Cal.  Ac.  Nat.  Sci.  i,  62,  1855:  Trachurue  faUax  Capello,  Cat.  Peix.  Porta- 
gal,  1867:  Trachurue  riaeoi  GigUoli,  Cat.  AnflbL  PescL  ItaL  1880,  27.) 
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6§1.  T.  saurns  Kai.* 

Body  comparatively  deep  and  compressed,  the  depth  4 }  scutes  M  to 
36+36  to  38,  the  anterior  scutes  scarcely  lower  than  the  posterior,  their 
height  three-quarters  diameter  of  eye;  length  of  curve  of  lateral  line  1^ 
to  If  in  straight  part;  maxillary  reaching  past  front  of  pupil,  2J  to  2^  in 
head  5  lining  of  opercle  dusky.  Coasts  of  Europe ;  occasional  on  our 
South  Atlantic  and  Gulf  coasts. 

(Scomber  irachurus  L.  Syst.  Nat.  Cuv.  &  Val.  ix,  11 :  Trachurus  irm^hurus  Day,  Fish. 
Gt.  Brit.  1880,  124:  ^  1  Caranxomorus  plumierianus  Lac.  Hist.  Nat.  Poiss.  iii,  84,  pi.  11: 
Trachurus  aaurus  Raf.  Caratteri,  etc.  1810,  20. ) 

Page  435.  Caranx  pisquetm  is  known  on  the  Gulf  coast  as  "Hard- tail'' 
or  " Jurel " ;  Decapterus  punctatus  as  "  Cigar-fish  ^.  The  lateral  scutes  in 
Caraiix  eibl  are  about  28  in  number,  as  in  C  heani^  which  is  possibly 
the  young  of  the.  same  species. 

Page  436.  Instead  of  Caranx falcntu^  read: 
6§9.  C.  amblyrliynclius  C.  &.  V. 

Add  to  its  synonymy  : 

(Carawjr  amhlyrhynvhus  C.  «&  V.  ix,  100,  j)!.  24^^.) 

Page  437.  Caranx  fallax  can  hardly  be  said  to  have  "canine  teeth," 
the  teeth  being  smaller  than  in  C  hippus. 

Page  443.  Trachynotus  goreemis,  the  "Permit''  of  the  Florida  coast, 
is  probably  distinct  from  T.  ovatus^  differing  in  the  much  more  elongate 
form.  It  reaches  a  large  size.  Trachynotus  glaucus^  the  "Gaft- top-sail 
Pompano,"  rarely  grows  beyond  a  foot  in  length.  In  the  description  of 
th(»  latter  the  words  *'  Lower  California"  should  be  erased. 

Page  444.  Instead  of  ISeriola  lalandi  read : 
TOl.  S.  dorsalisi  (Gill)  J.  &  G. 

The  identity  of  the  Califoruian  "  Yellow-tail,"  with  the  Striola  lalandi 
of  the  w^antic  is  questionable.  For  the  synonymy  of  the  species  snb- 
stitute : 

(flaJatraciuM  dorsalis  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  186:^,  84.) 

A  species  apparently  the  true,  lalandi,  however,  occurs  on  the  coast 
of  Florida  and  may  be  added  as — 
701  \h).  H.  lalandi  r.  <&  V. 

It  ngrees  in  general  with  the  description  of  No.  701,  but  the  mouth 

•The  <le8criptiou  of  T.  saurun  given  in  th«  t<ixt  was  taken  from  8]>ecimeD8  from 
Venice,  belonging  to  a  third  species  or  variety  {iJeclivin  Jenyns)  not  yet  foand  in 
America  nortli  of  Cape  San  Lncas.  Ita  scutes  are  usually  38  to  40-4-38  to  42.  In 
form  and  other  characters  it  is  intermediate  between  sauruB  and  plo/vr»<ii«. 
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is  larger,  the  maxillary  2|  in  head,  instead  of  2f ;  and  the  dorsal  rays 
are  V-I,  32  or  33.    Florida  to  Brazil ;  reaching  a  large  size. 

(C.  &  V.  ix,  20b;  Gtinther,  ii,  463:  Seriola  gigaa  Poey,  Mem.  Cuba,  ii,  230.) 

Page  445.  After  Seriola  rivoliana  add : 
709  (b),  S.  falcata  C.  &  y.^**Bock  Salmon^^  (Pensacola). 

Grayish,  paler  below;  fins  blackish;  pectoral  pale;  a  very  faint 
olivaceous  band  from  the  eye  to  the  nape  (corresponding  to  the  black 
band  in  S,  rivoliana^  but  scarcely  visible).  Body  deep,  compressed ; 
head  comi)ressed,  not  conical,  a  little  longer  than  deep;  snout  2|  in 
head;  maxillary  reaching  front  of  pupil,  3f  in  head;  occiput  somewhat 
carinate;  caudal  keel  little  developed.  Dorsal  falcate,  its  anterior  lobe 
If  in  head,  2J^  in  base  of  fin.  Head  3|;  depth  3J.  D.  VHI-I,  29;  A. 
If-I,  21.    Gulf  of  Mexico,  north  to  Pensacola. 

(Cnv.  &  Val.  ix,  210 ;  Gttnther,  ii,  464 :  Seriola  honariensia  Croodo  &  Bean,  Proc.  U.  S. 
Nat.  Mu8.  ii,  1879, 129,  not  of  C.  <&  V.  ?  It  is  thought  by  Dr.  Ltttken  that  this  species 
is  identical  with  S.  rivoliana,  but  this  identity  is  not  yet  proven.  S.  rivoliana^honO' 
ri€n»is=ho8ci  seems  to  bo  slenderer,  with  af  distinct  black  temporal  band.) 

Page  445.  Instead  of  Seriola  stearnsi  read : 
703.  S.  carollnensls  Holbr. 

This  species  differs  from  Seriola  dorsalj^  notably  in  the  larger  mouth 
(maxillary  reaching  middle  of  eye,  2^  in  head,  in  S,  caroUnensis ;  barely 
reaching  front  of  pupil,  2|  in  head,  in  S.  dorsalis).  S.  caroUnensis^  S. 
lalundi,  and  8,  dorsalis  have  the  occipitiil  region  broadly  rounded  in 
the  adult,  while  in  *S.  zonata  it  is  sharply  compressed  or  carinated  at 
all  ages.  In  S,  zonata,  the  body  is  much  deeper,  the  head  more  obtuse, 
and  the  dark  bauds  in  the  young  fish  much  blacker. 

{Seriola  carolintusis  and  S,  zonaia  Holbrook  Ichth.  8.  Car.  1860,  72;  Seriola  stearnei 
Goode  &  Bean.) 

rage  44G.  According  to  Dr.  LUtken  {Spolia  AtlanticOy  1880, 603)  Elor 
gatis pinnulatus  Poey  (the  "Runner")  is  identical  with  Elagatis  hipinnu- 
latus  (Q.  &  G.)  Benn.,  a  species  known  from  the  East  Indies  and  the 
Mediterranean.    References  for  the  latter  are: 

{Seriola  hipinnulata  Qiioy  &  Gaimard,  Voy.  Uran.  Zool.  i,  363:  Elagatia  bipinnulaiua 
Benn.  Whaling  Voyage,  ii,  283 :  Seriolichthya  bipinnulatus  Bleeker,  Nat.  Tyds.  Nederl. 
Ind.  vi,  196 :  SerioUchthys  bipinnulatus  GUnther,  ii,  468;  the  generic  name  Elagatia  he- 
ing  rejected  by  Dr.  GUnther  on  accoant  of  the  prior  Elacate,) 

Page  447.  In  the  typical  species  of  Scombroides  the  maxillary  has  a 
small  supplemental  bone,  of  which  no  trace  exists  in  the  American  spe- 
cies or  "  OUgoplitesy    The  latter  group  probably  merits  recognition  ack 
BuU.  Nat.  Mus.  No.  16 68 
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a  distinct  genus.    In  very  young  specimens  of  0.  occidentalis  the  upper 
jaw  is  protractile  as  usual  in  Carangidce. 

Page  448.  Instead  of  Pomatomus  saltatar  read: 
Y0§.  P.  saltatrix  (L.)  GiU. 
^^  SaltatHx/'  as  used  by  Linnseus,  was  an  old  proper  name. 

Page  451.  Instead  of  Stromateus  alepidotus  read : 

710*  S.  para  L, 

In  the  description  (p.  451)  read  pectoral  much  longer  than  head,  and 
add  to  the  synonymy : 

{StromateuB  paru  L.  Syst.  Nat.  ed.  ii,  248;  based  on  a  figure  and  description  in 
Bloane's  ''Jamaica"):  Seaeriniu  xanihurus  Qnoy  &,  Galm.  Yoy.  Freyc.  ZooL  384: 
Bkombus  xanthurus  C.  &  Y.  ix,  405;  not  Stramateiis  paru  Bloch.) 

Page  452.  The  genus  ^^Mupus^  Cocco  (Su  alcuni  nuovi  Pesci  del  Mar 
di  Messina,  in  Giom.  Scienz.  Lett.  Arti  per  la  Sicilia,  xxvi,  No.  77)  is, 
according  to  Dr.  Giglioli  {in  Ut,)j  probably  identical  with  Linis;  Mupus 
imperialis  Cocco  being  thought  to  be  the  same  as  Lirus  ovalis.  As  there 
is  some  uncertainty,  it  is  probably  best,  howcYer,  not  to  adopt  the  name 
MuptLS. 

Page  454«  Instead  of  Coryphama punctulata  read: 

715.  C.  equlsetis  Ij,—Small  Dolphin, 

Bluish  above,  paler  below,  and  yellowish;  sides  immaculate,  or 
sprinkled  with  small,  irregular  blue  spots;  larger  spots  along  base  of 
dorsal;  dorsal  dark  blue,  usually  marked  with  wavy  lines  or  rows  of 
spots;  anal  without  spots.  Profile  of  snout  not  becoming  vertical  with 
age;  ventrals  moderate,  inserted  somewhat  behind  the  pectorals.  D. 
61  to  56 ;  A.  24  to  26.  Length  2 J  feet.  Pelagic;  not  rare  on  our  South 
Atlantic  and  Gulf  coast. 

(L.  Syst.  Nat.;  Gtinther,  ii,  407;  LUtken,  Spolia  Atlantica,  1880,  483:  Lampu^ut 
puneiulatua  C.  &  Y.  ix,  327,  Coryphcma  punctulata  Giinther,  ii^  408 :  Ccryphigna  immacu- 
lata  Poey,  Mom.  Cuba,  ii,  245 ;  Lowe,  Fishes  Madeira,  67.) 

Page  455.  Instead  of  Corypluxna  gueuri  read: 

716.  C.liippuras  L. — Great  Dolphin. 

Colors  brilliant  in  life,  changing  suddenly  at  death;  brownish-olive 
above,  wliite  or  golden  below,  with  bright  blue  spots,  the  largest  on  the 
back  and  head,  forming  bands  on  the  snout;  dorsal  purplish-blue,  with 
paler  oblique  lines;  other  fins  tinged  with  blue;  caudal  yellow;  inspirits, 
pale  with  blackish  spots  on  the  lower  parts.  Maxillary  reaching  middle 
of  eye;  profile  of  snout  becoming  nearly  vertical  with  ikge ;  front  of  aual 
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under  middle  of  body.  "Male  with  the  front  elevated,  forming  a  crest, 
which  projects  a  little  beyond  the  upper  jaw;  female  with  blue  spots 
along  each  side  of  the  tail,  regularly  arranged.''  (Poey.)  Head  5 ;  depth 
5.  D.  58-64;  A.  26-30.  Length  6  feet.  In  all  warm  seas ;  common  in 
the  Gulf  of  Mexico. 

(L.  Syst.  Nat.;  Gttnther,  ii,  405;  Poey,  Syn.  Pise.  Cnb.  356:  Coryphcsna  guttata 
Poey,  Mem.  Caba,  il,  245;  LUtken,  1.  c.  4^3:  Coryphcena  suewri  C.  &,  V.  ix,  302.) 

Page  455.  After  Fteraclis  carolinus  add: 

936  (().— BRAIUA  Bloch  &  Sclineider. 
(Bloch  &  Schneider,  Systema  Ichthj'ol.  1801,  99:  type  Spams  raji  BiocU.) 

Body  compressed,  more  or  less  elevated,  covered  with  rather  small 
scales.  Mouth  very  oblique,  the  lower  jaw  projecting^  both  jaws  with 
an  outer  series  of  strong  teeth ;  teeth  on  vomer  and  palatines  decidu- 
ous. Dorsal  and  anal  fins  elongate,  the  former  with  3  or  4,  the  latter 
with  2  or  3  spines;  caudal  deeply  forked;  ventrals  thoracic,  1, 5.  Oper- 
cles  entire ;  branchiostegals  7.  Ko  air  bladder.  Pelagic.  (Latin  bramay 
bream;  the  species  having  been  called  ^^Brama  marina^  by  Bay.) 

717  (6).  B.  raJi  (Bloch)  Schn. 

Coloration  uniform.  Eye  at  the  middle  of  the  head;  pectorals  reach- 
ing middle  of  anal.  Greatest  depth  below  middle  of  body,  3  in  total 
length.  D.  III-31 ;  A.  11-27 ;  scales  13-90-23.  Pyloric  c<Bca  5.  Ver- 
tebrae IC  +  23.  Atlantic  coasts  of  Europe  and  Africa,  straying  to 
Grand  Banks  of  Newfoundland  {Bean)j  coast  of  Washington  Territory 
(Bean)y  and  Chili. 

{Spams  raji  Bloch,  Ichth.  taf.  273;  GUnther,  ii,  408.) 

Page  459.  For  Holocentms  read  Holocentrum,  The  former  is  the  orig- 
inal orthography,  but  it  is  not  worth  while  to  try  to  restore  it 

Page  461.  Under  Elassomatidcej  the  statements  "no  teeth  on  vomer'' 
and  "pseudobranchise  none"  are  not  quite  correct.  A  specimen  of  JBUm- 
soma  zonatum  from  Tombigbee  Eiver,  1^  inches  long,  thus  much  larger 
than  the  original  types,  shows  the  following  characters: 

A  few  weak  teeth  on  vomer;  front  teeth  of  both  jaws  canine-like, 
directed  forward;  pseudobranchisB  somewhat  glandular,  covered  by 
skin.  Scales  cycloid;  no  lateral  line.  Dorsal  apparently  emarginate. 
D.  V,  0;  A.  Ill,  5;  Lat.  1.  38.  Head  speckled  with  black;  fins  with 
dark  spots. 


916      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY— IV. 

Page  468.  "Under  Chcmobrytttis  gulostts  i^ad:  ^^  Head  2^;  depth  2^." 

Page  482.  TJndev  Lepomis  holbrooki  read:  "Head  3";  and  under  Le- 
pomis  notatm  read:  "D.  X,  12." 

Page  485.  Instead  of  Micrapterus  dolomieuj  read  M,  dolomiei.  This 
personal  name  should  have  the  genitive  form. 

Page  523.  Under  Percay  tenth  line  from  bottom,  add :  "Lower  limb  of 
preopercle  with  strong  antrorse  teeth.'' 

Page  525,  tenth  line,  under  Stizostedium^  add:  "Lower  limb  of  pre- 
opercle with  a  few  antrorse  teeth." 

Page  532.  After  Polyprion  oxy genius  add: 

373  (().— BRACHTRHINUS  GiU. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  236:  type  Serranus  creolus  C.  &  V.) 

Body  oblong-ovate,  compressed;  head  short,  the  profile  convex,  the 
snout  short  and  blunt ;  jaws  and  all  the  bones  of  the  head  covered  with 
imbricated  scales.  Scales  of  body  very  small.  Mouth  rather  smaU, 
oblique,  the  lower  jaw  projecting.  "No  supplemental  maxillary.  Teeth 
a«  in  Serranm^  but  the  lateral  teeth  small,  not  canine-like.  Preopercle 
evenly  serrate.  Dorsal  spines  9,  none  of  them  produced  in  filaments; 
fins  all  low  ;  caudal  fin  forked.    Warm  seas. 

93^  (6).  B.  furclfcr  (C.  &  V.)  Poey. 

Red  or  reddish,  with  three  small  violet  spots  on  the  side  of  the  back 
and  one  on  the  tail;  sides  with  oblique  streaks;  dorsal  fin  with  a  longi- 
tudinal blackish  streak.  Snout  short,  scarcely  longer  than  the  large 
eye;  maxillary  reaching  to  below  middle  of  eye;  preoi)ercle  finely  and 
evenly  serrate.  Gill  rakers  slender.  Dorsal  spines  low,  nearly  uni- 
form, but  longer  than  the  soft  I'ays;  second  anal  spine  rather  longer 
than  third;  pectoral  long  and  pointed,  longer  than  head;  caudal  deeply 
forked.  Head  3^;  depth  2 J.  D.  IX,  19;  A.  Ill,  9;  scales  10-83-85. 
Tropical  America,  generally  abundant  both  in  the  Atlantic  and  Pacific; 
recorded  by  Dekay  from  near  New  York.  This  record  is  doubtful,  al- 
though the  occurrence  of  the  species  within  our  limits  is  very  probable. 

(Serranus  furcifer  and  creolus Cuv.  &  Val.,  ii,  264,  265, 1828:  Braehyrkinu9  creoluaGiUy 
Proc.  Acad.  Nat.  Sci.  Phila.  1862,  249 :  Brachyrhinma  creolua  Poey,  Ann.  Lye.  Nat.  Hist 
N.  Y.  1871,  46:  Corvina  oxyptera  Dek&jy  N.  Y.  Fauna  Fi8h.  1842,  77:  Anthiaa  furcijer 
Gtbr.  i,  91 :  Sprranus  creolus  and  colonus  Gtlir.  i,  100,  101.) 

Page  533.  After  Serranus  atrarius  add: 


ADDENDA — 86.   SEREANIDiE — HYPOPLECTEUS.  917 

836  (&).  S«  nigrescens  (Blooh  &  Schn.)  Goode  &.  Bean. 

According  to  Dr.  Holbrook  the  northern  representative  {nigrescens)  of 
Serranus  atrarius  has  the  air-bladder  simple,  and  the  pectoral  as  long  as 
the  ventral;  while  in  the  southern  form  [atrarius)  the  air-bladder  is  sac- 
culated, and  the  pectoral  longer  than  the  ventral.  These  observations 
are  confirmed  by  Dr.  Bean,  who  has  also  noticed  other  points  of  differ- 
ence. The  northern  form  (Cape  Hatteras  northward)  may  then  stand 
as  8.  nigrescens. 

(  Coryphceiia  nigresoena  Bloch  &  Schneider,  1801,  297 :  Centropristis  nigricans  C.  &  V. 
iii,  37,  and  of  various  authors. ) 

Page  534.  In  Serranus  trifurcus  the  filamentous  tips  to  the  dorsal 
spines  are  often  but  little  developed.  A  species,  apparently  the  same, 
occurs  in  the  Gulf  of  Mexico.  Head  2f ;  depth  3f.  D.  X,  12;  A.  Ill, 
7 ;  scales  6-48-13.  The  section  called  " Haliperca^  should  be  Frionodes • 
Jenyns. 

Page  535.  To  the  account  of  Serranus  suMigarius  add: 
A  large  blotch  of  cream-color  with  sharply  defined  edges  in  front  of 
vent,  extending  upwards  as  an  irregular  cross-band  to  near  middle  of 
sides;  an  interrupted  black  ring  around  tail  at  base  of  caudal;  a  large 
black  blotch  on  front  of  soft  dorsal;  lower  parts  of  head  with  a  very 
conspicuous  network  of  bluish  streaks;  pectorals,  anal,  and  caudal, 
sharply  barred  with  black;  ventrals  tipped  with  black.  Body  deep, 
compressed;  the  head  very  slender,  acuminate,  the  anterior  profile 
straight  or  somewhat  concave;  depth  at  middle  of  eye  little  more  than 
half-length  of  head;  lower  jaw  little  projecting;  maxillary  reaching 
posterior  margin  of  pupil,  2^  in  head;  canines  small,  those  on  sides  of 
lower  jaw  largest;  edge  of  preopercle  sharply  and  subequally  serrate ; 
gill-rakers  short.  Dorsal  little  emarginate,  the  fourth  spine  3  in  head; 
caudal  subtruncate;  second  anal  spine  longer  than  third,  2^  in  head; 
jaws,  and  dorsal  and  anal  fins  scaleless.  Head  2 J;  depth  3;  D.  X,  13; 
A.  Ill,  7;  scales  6-42-17. 

Pages  536,  537,  etc.  All  the  species  of  Serranus  have  normally  10 
spines  in  the  dorsal. 

Page  536.  Instead  of  subgenus  Plectropoma  substitute: 

974  (»).— HTPOPJLECTRU8  Gill. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  236:  type  Pleotropojna  puetta,  C.  &  V.) 

This  genus  differs  from  Serranus  chiefly  in  the  presence  of  antrorse 


•  Frionodes  Jenyns,  ZooL  Beagle.  Fiah.  1842, 46:  type  Frionodes  fasciatus  Jenyns. 
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spines  on  the  lower  margin  of  the  preopercle.    The  species  are  of  small 
size;  the  body  short  and  compressed,    {utzojj  below;  itXrjxrpovy  spar.) 

Page  637.  Instead  of  Serranus  chloruriM  read: 

843.  H.  nigricans  (Poey)  Gill. 

The  species  found  on  the  Florida  coast  has  the  body  and  fins  aU  alike 
blackish,  with  violet  shades,  and  is  doubtless  distinct  from  JJ.  chlorumSj 
in  which  the  pectorals  and  caudal  are  yellow.    Florida  to  Cuba. 

Page  538.  Instead  of  Trisotropis  hrunneus  read : 

844.  T.  stomias  Goode  <&  Bean  MSS. 

The  color  in  this  species,  the  "Black  Grouper''  of  the  Florida  coast, 
is  dark  gray,  freckled  with  paler,  but  without  distinct  spot«;  fins  all 
edged  or  tipped  with  black;  no  yellow  nor  violet  shades  anywhere. 
Caudal  lunate.  Mouth  very  large ;  the  maxillary  longer  than  pectoral. 
The  identification  of  this  species  with  T,  hrunneus  Poey  is  very  doubtftiL 

(Goode  «fe  Bean,  Proc.  U.  S.  Nat.  Mns.  1882.) 

Page  539.  After  Trisotropis  microlepis  add: 
846  (&).  T.  petrosns  Poey. 

Light  brownish  violet,  covered  with  close-set  round  reddish  brown 
spots  about  as  large  as  the  pupil,  besides  large  quadrate  dark  areas  on 
the  trunk;  no  red  anywhere.  Fins  dark  brown,  except  the  pectorals, 
which  are  black,  with  a  broad  border  of  bright  orange,  at  least  in  the 
adult.  Maxillary  extending  beyond  orbit.  Preopercle  rounded,  finely 
serrate.  Caudal  lunate,  the  lower  angle  rounded.  Head  3J-  (in  total); 
depth  4.  D.  XI,  16^  A.  Ill,  11 ;  cceca  15  to  20.  Cuba  to  Key  West 
(Poey.) 

{Serranus  petro8U8  Poey,  Memorias,  ii,  136:  Trisotropis petrotus  Poey,  Ann.  Lye.  Nat 
Hist.  N.  Y.  ix,  301,  1870.) 

Page  540.  '^  Epinephelus  capreolus^^  should  apparently  stand  as — 
847.  E.  atlanticns  (Lac.)  J.  &,  G. 

The  earlier  names,  Holocentrus  punctutus  Bloch  (Ichth.  taf.  241)  and 
Ferca  maculaia  Bloch  are  both  preoccupied  in  this  genus. 

Page  541.  After  JEpinephelus  ^nigritus  add : 

850  (&).  £•  striatus  (Bloch)  Gilh— Hamlet ;  Xassau  Grouper. 

Chestnut-brown,  varying  to  light  slate-color;  lips  and  throat  Vermil- 
lion 'y  a  black  stripe  sometimes  present,  extending  from  snout  to  a  point 
between  eyes,  then  dividing,  one  branch  extending  to  origin  of  dorsal, 
the  other  to  opercle ;  a  large  quadrate  black  blotch  on  tail  behind  dorsal; 
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young  with  transverse  dark  bars ;  vcntrals  dusky.  Body  rather  deep, 
somewhat  compressed.  Mouth  large,  the  maxillary  extending  beyond 
eye,  2  in  head;  canines  rather  strong.  Preopercle  nearly  evenly  serrate. 
Caudal  rounded*;  second  anal  spine  rather  strong,  slightly  longer  than 
third ;  dorsal  spines  rather  high.  Jaws  and  fins  with  fine  scales.  Head 
2.i;  depth  2J.  D.  XI,  17;  A.  Ill,  8;  Lat.  1.  about  85.  West  Indies; 
north  to  Key  West  {Poey;  Stearns) -^  very  abundant;  reaches  the  length 
of  4  or  5  feet. 

(Anthitis striaius  Bloch,  Icbth.  Ix,  10!),  1797:  Serranus  atriatus  Giinther,  i,  110:  Goode, 
Bull.  U.  8.  Nat.  Mu8.  v,  57:  Poey,  Rep.  Fis.  Nat.  Cuba,  ii,  285.) 

Page  541.  The  group  called  Bodianus  is  probably  entitled  to  generic 
rank.    Its  species  should  stand  as  follows: 

852.  B.  pnnctatus  (L.)  J.  &  G. 

852  (6).  B.  tsenlops  (C.  <&  V.)  J.  <&  G. 

Red  or  dark  brown,  the  head,  body,  and  fins  covered  with  small 
round  blue,  black-edged  spots;  one  or  two  dark-blue  streaks  from  eye 
to  snout ;  fins  all  more  or  less  edged  with  deep  blue.  Maxillary  reach- 
ing posterior  margin  of  eye;  cauine  teeth  rather  strong,  the  upper 
largest.  Caudal  rounded  behind;  no  notch  between  dorsal  spines  and 
soft  rays.  Second  and  third  anal  spines  about  equal.  Head  2J;  depth 
24.  D.  IX,  15;  A.  Ill,  9;  Lat.  1. 100.  Tropical  Atlantic;  Florida  Keys 
to  Senegambia.    {Steindachner,) 

(Serramis  tceniops  C.  &  V.  ii,  370:  Serranna  tceniopa  GiintUer,  i,  121:  Serranua  tcBniopa 
St^iodacliuer,  Beitrilgo  Kenntn.  Fische  Afrika's,  1881,  4.) 

832  (c).  £•  gruttatus  (Gmelin)  Qoode,—Cahrilla. 

Olivaceous;  body  and  head  everywhere  covered  with  small  bronze 
spots,  much  smaller  than  the  pupil,  the  spots  mostly  with  darker 
centers;  besides  these  are  larger  obscure  pale  spots,  around  which  the 
ground  color  forms  reticulations;  whitish  marblings  on  sides  of  back; 
base  of  pectoral  reticulate;  vertical  fins  obscurely  spotted;  the  soft 
dorsal  and  caudal  broadly  margined  with  black;  pectorals  pale;  ven- 
trals  dusky  at  tip.  Body  comparatively  elongate.  Mouth  large,  the 
maxillary  extending  i>ast  the  eye,  its  length  2J  in  head.  Eye  shorter 
than  snout,  5  J  in  head.  Depressible  teeth  in  front  of  jaws  long.  Fins 
of  moderate  height;  caudal  truncate;  anal  spines  moderate,  the  second 
about  as  long  as  third,  5  in  head;  pectoral  IJ  in  head.    Head  2J;  depth 

•The  caudal  is  Innate  in  E,  morio  and  in  the  speciea  of  Trisotropia,  In  our  other 
species  of  Epinephelua  it  is  rounded  or  truncate. 
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3.    D.  XI,  15;  A.  Ill,  8;  Lat.  1.  about  100.    West  Indies,  north  to 
Florida  Keys. 

(Perca  guttata  Ginel.  Linn.  Syst.  Nat.  i,  1788,  1315:  Goode,  Bull,  v,  U.  8.  Nat.  Mas. 
187G,  58;  Bodianm  apua  Bloch,  taf.  229:  SerranuB  apua  Giinther,  i,  140:  Holocentrm 
punctalus  Bloch,  taf.  241 :  Lutjanua  lunulatvs  Bloch  &,  Schneider,  1601, 329:  Serrantu  oo/na, 
lunulaiw,  arara^  and  pixanga  C.  &  V.  ii,  362,  379,  377,  383:  Epinephelua  lunulattia  Poey, 
Syn.  Pise.  Cubens.     1868,  287:  Serranua  apua  Steindacher,  Ichth.  Notiz.  vi,  43,  1867.) 

Page  541.  Proniicrops  should  be  reunited  with  Epinephelus.  Our 
species  may  stand  as: 

§53.  E«  gruasa  (Poey)  J.  <&  G. 

It  is  however  probable,  as  suggested  by  Dr.  Gill,  that  the  Epine- 
plielm  guaaa  is  simply  the  very  old  form  of  E.  nigrituSj  also  known  as 
**  Oudsa'^  or  "  Warsaw''^  by  the  Florida  fishermen. 

Page  542.  Dules  auriga  should  be  omitted,  as  it  ha«  probably  never 
been  taken  on  our  coast. 

Page  543.  Instead  of  Rhypticus  decorattia  read : 

856.  R.  uisrrlpinnis  Gill. 
And  add  to  the  synonymy : 

{Rhypticus  tiigripinnia  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1861,53:  1  Promicroptents 
decoratus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1870,  110.) 

This  species  inhabits  the  Pacific  coast  of  Mexico  and  Central  America, 
and  we  doubt  its  occurrence  on  our  Atlantic  coast.  The  specimens  ob- 
tained by  Professor  Cope  at  ^Newport  may  belong  to  some  different 
species.* 

Page  54G.  Instead  of  Xenichthys  Gill  read : 

2j81«— XENISTIUS  Jordan  &  Gilbert  (gen.  nov.). 

In  the  typical  species  of  Xenichthys  Gill,  the  soft  dorsal  is  much  longer 
than  the  spinous  dorsal,  ^nd  comx)osed  of  18  rays ;  the  anal  is  also  sim- 
ilarly elongate,  of  16  to  18  rays.  In  X,  califbrniensis,  tbo  soft  dorsal  is 
shorter  than  the  spinous  dorsal,  and  composed  of  11  or  12  rays;  the 
anal  is  also  short.  The  latter  species  may  be  taken  as  the  t\  pe  of  a 
distinct  genus,  which  may  be  called  Xenistius.  (^£>o<r,  peculiar;  Icrtu^^ 
sail,  for  dorsal  fin.) 

*  Professor  Cope  describes  the  specimen  from  Newport  a«  follows :  "D.  II,  2G;  A.  16; 
scales  11-98-46,  counted  from  base  of  second  dorsal  spine.  Dorsal  6ns  connected  by 
membrane  as  elevated  as  that  of  the  first  dorsal.  Head  (from  premaxilla  to  end  of 
spine)  more  than  4  times  in  length,  including  caudal  fin.  Pect«tral8  not  narrowed. 
Kyo  5.:^  times  in  length  of  head.  Otherwise,  as  in  P,  tnaculatus  Holbr.  Color  dark 
brown,  covered  with  ronnd  pale  spots  as  large  as  the  orbit,  each  with  a  brown  cen- 
tral spot.  They  extend  on  the  dorsal  and  proximal  caudal  fins.  Second  dorsal,  anal, 
and  caudal  fin  broadly  blackish-edged.'' 
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Page  548.  Instead  of  Lutjantis  melanurus  read : 

861«  JL«  chrysiinis  (Bloch)  Vaillant. 

Erase  from  its  synonymy  ''Perca  melanura  L.  Syst.  Nat."  The  latter 
is  a  West  Indian  species  of  Diahasis  (=n(Bmulan  dorsale  Poey). 

Page  548,  549.  In  all  our  species  of  Lufjanus  the  series  of  scales  above 
the  lateral  line  extend  obliquely  upward  and  backward,  being  not 
throughout  parallel  with  it.  In  L.  chrysuruSy  cdxis,  uteamsi^  and  btach- 
fordiy  the  patch  of  vomerine  teeth  is  "  anchor-shaped."  In  many  of  the 
other  species  of  the  genus  the  i)atch  of  vomerine  teeth  is  lunate,  and 
in  some  the  series  of  scales  above  the  lateral  line  are  parallel  with  the 
lateral  line. 

Page  549.  After  Lufjanus  caxis  add: 
869  (h).  JL.  caballerote  (Bloch  &,  Schneider)  Poey. 

Brown,  tinged  with  violet;  red  below;  fins  wine  color;  eye  red; 
young  with  a  blue  stripe  or  line  of  points  under  the  eye,  but  without 
dark  bands.  Body  rather  more  elongate  than  in  i.  caocis;  snout  prom- 
inent, 3  in  head,  the  profile  somewhat  concave;  mouth  rather  small; 
maxillary  not  reaching  middle  of  orbit;  jaws  subequal;  teeth  very 
strong;  upper  jaw  with  2  large  and  4  small  canines;  vomerine  teeth  pro- 
longed backward  on  the  median  line;  eye  4^  in  head,  1§  in  snout;  pre- 
opercle  notched,  but  the  knob  of  the  interopercle  very  inconspicuous; 
caudal  emarginate;  pectorals  If  in  head,  scarcely  reaching  Iront  of 
anal;  second  anal  spine  strong,  scarcely  longer  than  third;  fourth 
dorsal  spine  longest.  Direction  of  rows  of  scales  above  lateral  line 
very  oblique;  nuchal  scales  in  3  series.  Head  2 J;  depth  3.  D.  X,  13; 
A.  Ill,  7';  scales  9-45-16.  West  Indies,  north  to  Key  West.  Beaches 
a  weight  of  12  pounds. 

(Anthias  caballerote  Bloch  &,  Schneider,  Syst.  Ichth.  IBOl,  310:  Mesoprion  cynodon 
Giinther,  i,  194;  Poey,  Proc.  Acad.  Nat.  8ci.  Phila.  1860,  187 ;  Poey,  Synops.  Pise.  Cub. 
1868,  293;  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  x,  75,  1871.) 

§69  (c).  Ii«  campeclilaniis  Poey. 

Deep  red,  paler  on  the  throat;  streaks  along  the  rows  of  scales  bluish 
above,  yellowish  on  the  sides;  fins  colored  like  the  body;  dorsal  bor- 
dered with  orange,  and  with  a  narrow  blackish  edge ;  caudal  bordered 
with  blackish;  eye  red;  a  blackish  blotch  near  the  lateral  line  below 
soft  dorsal,  as  in  numerous  West  Indian  species  (and  in  the  young  of 
L.  hlackfordi).  Body  rather  deep.  Eye  large,  4  in  head;  maxillary 
reaching  front  of  eye;  preopercle  serrate,  the  concavity  slight;  inter- 
opercle without  knob;  caniues  slender;  teeth  in  lower  jaw  large  in 
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front ;  tou^e  with  two  rough  plates ;  soft  dorsal  as  long  as  the  part  of 
the  spinous  behind  fifth  spine;  caudal  little  forked.  Temporal  band  of 
scales  broad ;  scales  above  lateral  line  forming  oblique  series  not  par- 
allel with  the  back.  Vomerine  teeth  prolonged  backward  in  a  long 
band  on  the  median  line.  D.  X,  14;  A.  Ill,  8;  65  scales  in  a  series 
above  lateral  line,  53  below.  Gulf  of  Mexico;  brought  to  the  Havana 
markets  from  the  Bay  of  Campeachy  and  from  Key  West.    (Poey.) 

(Mesoprion  campechanus  Poey,  Meniorias  Cuba  ii,  149,  1860,  and  in  Synops.  Pise. 
Cubeos,  294:  Mesoprion  oampechianus  Poey,  Ann.  Lye.  Nat.  Hiot.  N.  Y.  1870,  5.) 

Page  549.  To  the  account  of  Lutjanus  stearnsi  add :  Scales  above  la^ 
eral  line  forming  oblique  series,  which  are  not  parallel  throughout  with 
the  lateral  line.  Teeth  on  vomer  in  an  anchorshax>ed  patch,  prolonged 
backward  on  the  median  line ;  outer  pair  of  canines  above,  ver^-  large ; 
teeth  of  lower  jaw  moderate;  teeth  on  tongue  in  a  single  patch ;  max- 
illary 2f  in  head,  reaching  front  of  pupil;  posterior  nostril  ovate;  pec- 
toral 1^  in  head;  second  and  third  anal  spines  subequaL 

Page  549.  After  Luijanus  sieamsi  add: 

§64  (6).  JL.  synasrris  (L.)  Poey. 

Olivaceous  above,  silvery  on  sides  and  below;  flushed  with  reddish 
above ;  back  and  sides  with  wide,  continuous  stripes  of  golden  yellow, 
usually  wider  than  a  series  of  scales;  a  black  blotch  below  soft  dorsal; 
sides  of  head  with  yellow  stripes  usually  coutiituous  with  those  on 
sides;  two  yellow  stripes  from  eye  to  snout;  caudal  red;  other  fins  yel- 
lowish; dorsal  with  two  reddish  longitudinal  bands;  ventrals  margined 
with  white ;  these  colors  fading  in  alcohol.  Body  rather  deep  and  com- 
pressed; anterior  profile  steep  and  nearly  straight;  lower  jaw  project- 
ing; maxillary  reaching  to  below  front  of  eye.  Teeth  rather  small, 
subequal,  the  canines  little  developed;  teeth  on  vomer  in  a  /I\-shaped 
patch,  slightly  prolonged  backward  on  the  median  line.  Scales  small, 
smoothish;  those  above  lateral  line  arranged  in  series  not  parallel 
with  the  lateral  line.  Preopercle  with  a  shallow  notch.  Dorsal  spines 
slender;  anal  spines  graduated ;  anal  fin  rather  high;  caudal  moder- 
ately forked.  Pectorals  long,  IJ  in  head,  almost  reaching  anal.  Gill- 
rakers  rather  long  and  strong.  Head  2§ ;  depth  2f .  D.  X,  12 ;  A.  Ill, 
7;  scales  6-50-17.  L.  12  inches.  West  Indies;  north  to  Key  West, 
Florida. 

(Sparus  8ynagrh  L.  Syat.  Nat.:  Spanis  vermicularU  Bloch  &  Schneider,  1801,275: 
Meaoprion  uninotatua  Cnv.  &,  Val.  ii,  479:  Meaoprion  uninotatua  Gttnther,  i,  202:  Meao- 
prion  uninotatua  Poey,  Synopsis  Pise.  Cubens,  294.) 
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Page  550.  Conodon  C.  &  V.  should  be  recognized  as  a  distinct  genus. 

Page  550.  To  the  account  of  Conodon  noMlis  add: 

Series  of  scales  above  lateral  line,  forming  series  parallel  with  the 
lateral  line ;  anterior  limb  of  preopercle  with  strong  spinous  teeth  di- 
rected forwards.  In  all  our  species  of  Pomadasys  the  scales  above  the 
lateral  line  form  series  not  parallel  with  the  lateral  line. 

Page  551.  Pomadamfs  fasciatus  is  identical  with  P.  fulvomaculatus  and 
should  be  suppressed.  Instead  of  "  Lat.  1.  75,^^  in  the  description  of  the 
latter  species,  read  *^Lat.  1.  57." 

Page  551.  After  6&,  etc.,  add: 

c.  Body  short  and  deep ;  the  back  arched;  spines  strong ;  outer  teeth  enlarged;  lips 
thick;  soft  dorsal  and  anal  with  small  scales.    {Anisotremus  Gill.) 

Page  552.  In  the  description  of  P.  virginicus  add  "scales  10-55-16." 

Page  552.  Pomadasys  bilineatus  has  been  lately  taken  in  Florida  by 
Dr.  J.  A.  Henshall.  Scales  6-^5-13;  about  45  pores  in  lat.  1.  The 
specimens  from  California  referred  to  this  species  probably  belong  to 
the  following: 

§71  (b).  P.  interruptus  (Gill)  J.  &  G. 

Adult  grayish;  each  scale  on  upper  anterior  part  of  body  with  a  dis- 
tinct blackish  spot;  fins  all  more  or  less  dusky.  Young  (!)  {interruptus) 
with  the  si)ots  obsolete;  sides  with  two  parallel  jet-black  bands,  the 
lower  from  eye  backward  nearly  but  not  quite  reaching  a  large  black 
blotch  at  base  of  caudal.  Back  arched;  pectoral  a  little  shorter  than 
head;  second  anal  spine  robust,  half  length  of  head,  longer  than  fourth 
dorsal  spine.  Scales  very  large,  especially  below  spinous  dorsal,  where 
they  are  much  larger  than  in  P.  bilineatus.  Head  3;  depth  2 J.  D. 
XII,  16;  A.  Ill,  9;  scales  7-34-12;  pores  about  45.  San  Diego  (?)  to 
Panama. 

(f  Genytremus  interruptus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1861, 256  (young) :  PrisHpoma 
f'drthi  St<»iDd.  Ichth.  Beitr.  v,  4,  1876:  Pomudanys  furlhi  Jor.  <&  Gilb.  Proc.  U,  S.  Nat. 
Mu8.  1881,  385.) 

Page  553.  After  BiaJxisisformosus  add : 
§79  (&).  D.  elegrans  (C.  <&  Y.)  J.  &  G. 

Brownish;  sides  of  head  and  body  with  seven  or  eight  conspicuous 
wavy  longitudinal  bands  of  light  blue,  edged  with  dusky.  Back  some- 
what elevated;  snout  long,  compressed;  mouth  large,  the  maxillary 
reaching  to  below  eye;  eye  IJ  in  snout,  3 J  in  body.  Head  3J  (in  total); 
depth  about  the  same.    D.  XII,  16 ;  A.  II,  9 ;  scales  8-^50-16.    West 
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Indies;  north  to  Florida.    Eesembles  D.  formosus,  hut  readily  distin- 
guisbed  by  the  striped  body. 

{Hcemulon  elegans  C.  &.  V.  v,  227:  Hoemulon  elegans  GiiDther,  i,  306.) 


Page  553.  After  Diabasis  chrysopterua  add: 
873  (&).  D.  chromls  (Broiise.)  J.  &  G. 

Light  olive;  each  scale  with  a  large  dark  spot;  these  forming  very 
distinct  interrupted  stripes  along  the  rows  of  scale;  lower  fins  dnsky; 
a  dusky  blotch  at  angle  of  preopercle.  Young  with  2  or  3  longitudinal 
blackish  streaks.  Back  somewbat  elevated;  maxillary  reaching  just 
past  front  of  eye,  2|  in  head.  Series  of  scales  above  lateral  line  very 
oblique  (as  in  all  our  species  of  Dmbasis),  the  series  from  the  scapular 
scale  reaching  6th  dorsal  spine;  preopercle  well  serrated.  Longest 
dorsal  spine  2^  in  head ;  second  anal  spine  strong,  2^  in  head,  the  fin 
high.  Pectoral  IJ  in  head.  Head  3;  depth  2^.  D.  XII,  18;  A.  in, 
7 ;  Lat.  1.  42.    West  Indies ;  north  to  Florida. 

(Perca  chromis  Bronssonet  MSS:  Rcpmulon  chromia  C.  &  V.  242:  HoBmulon  diromis 
Glintlicr,  i,  310:  Ilasmulon  acrratum  Poey,  Memorias,  ii,  181.) 

§73  (0).  D.  albus  (C.  <&  V.)  J.  <&  G. 

Color  pale  uniform  phimbeous;  no  black  spot  behind  angle  of  preo- 
X)ercle.  Mouth  wide,  but  the  maxillary  not  reaching  front  of  orbit;  eye 
6  in  bead,  ^1  in  snout;  preopercle  finely  and  evenly  serrate,  its  poste- 
rior limb  nearly  vertical.  Dorsal  fin  scarcely  notched,  the  spines  rather 
strong,  the  fourth  longest,  2 J  in  head;  second  and  third  anal  spines 
nearly  equal  in  length  and  strength,  rather  more  than  half  fourth  dorsal 
spine.  Caudal  forked.  Head  3^  (in  total);  depth  3^.  D.  XII,  16;  A. 
Ill,  8 ;  scales  7-50-16.    West  Indies ;  iiorth  to  Key  West.    {Poey.) 

(Hcemulon  album  Cuv.  &,  Val.  v,  241:  Hwmulon  album  Gimther,  i,  311:  IIcBmuU>M 
album  Poey,  Synopsis  Pise.  Cubens.    1868,  312.) 


Page  553.  To  description  of  Diabasis  chrysopterus  add: 

Brownish-olive  above;  a  narrow  bronze  band,  darkest  in  young, from 
snout,  through  eye,  to  base  of  caudal;  above  this  two  or  three  dark 
streaks  from  eye  to  above  gill-opening;  another  beginning  on  top  of 
snout  on  each  side,  passing  above  eye,  and  extending  parallel  with  the 
first-mentioned  stripe  straight  to  last  ray  of  dorsal,  where  it  meets  its 
fellow  of  the  opposite  side;  a  dark  streak  from  tip  of  snout  along  me- 
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dian  line  to  front  of  anal;  very  bright  specimens  show  a  narrow  yellow 
stripe  following  each  series  of  scales  on  back  and  sides  ^  adults  often 
plain  silvery;  a  large  rounded  black  blotch  at  base  of  the  caudal;  fins 
all  plain;  inside  of  mouth  scarlet.  Bod^^^  rather  elongate,  somewhat 
compressed ;  the  back  little  elevated.  Snout  rather  short,  2|  in  head; 
preorbital  moderate,  about  equaling  eye.  Maxillary  reaching  middle 
of  pupil,  2  in  head.  Eye  4^  in  head.  Dorsal  spines  rather  high,  the 
longest  If  to  2^  in  head,  longer  than  the  second  anal  spine;  second 
anal  spine  strong,  longer  and  stronger  than  third,  2§  to  2^  in  head, 
reaching,  when  depressed,  to  base  of  last  ray.  Pectorals  IJ  to  IJ  in 
head.  Head  3;  depth  3.  D.  XIII,  15;  A.  Ill,  8;  scales  7-52-13.  Tho 
color  of  the  young  of  D.  fremebundus  is  very  similar,  but  the  back  in 
the  latter  species  is  more  arched,  the  mouth  much  smaller,  and  the 
scales  below  the  lateral  line  much  larger.  The  adult  form  of  D.freme- 
hunduSj  as  yet  unknown,  is  probably  more  like  D.  chromis.  To  sy- 
nonomy  of  D.  chrysopterus  add : 

(Rcpmulon  aurolineatum  C.  Sl  V.  yf237:  Hcemulon  auroUneatum  Qthr.  i,  31G:  Hwrnulan 

caudimacula  Poey,  Syn.  Piac.  Cub.  379;  not  of  C.  &  V. :  Hcemulon  quadrilineatum  Hol- 
brook,  Ichth.  S.  C.     1B60,  195.) 

874  (&).  D.  leuigruano  (Poey)  Goode  <&  Bean. 

Pale  olive,  with  faint  dusky  and  yellow  longitudinal  streaks,  espec- 
ially in  the  young ;  fins  all  pale,  probably  yellow  in  life.  Body  com- 
paratively elongate,  compressed,  the  back  little  elevated,  the  profile 

regularly  curved  and  not  steep.    Snout  3  in  head;  eye  3 J.    Mouth  very 

• 

large,  the  maxillarj'  extending  slightly  past  middle  of  eye,  1^  in  head. 
Teetli  not  very  large.  Preopercle  well  serrated.  Dorsal  deej)!}'  notched, 
the  spines  moderate,  the  longest  equal  to  maxillary;  soft  dorsal  low; 
anal  rather  high,  its  edge  concave,  its  second  spine  about  as  long  as 
third  and  much  stronger,  2^  in  head;  caudal  well  forked,  the  upper 
lobe  longest.  Pectoral  1^  in  head,  reaching  past  ventrals  to  vent. 
Scales  above  lateral  line  in  very  oblique  series.  Head  3 ;  depth  3.  D. 
XIII,  15;  A.  Ill,  9;  scales  7-50-11.  L.  7  inches.  Cuba,  north  to 
Garden  Key,  Florida.  ^ 

(H(emulon  jeniyuano  Poey,  Memorias  Cuba,  ii,  183,  1860,  and  iu  Syn.  Pise.  Cub.  319  . 
^HfEmuloH  schranki  AgtmsiZy  Spix.  Pise.  Brae.  131:  1  Hcemulon  schranki  GHntlior,  i,  310.) 

Page  556.  Before  Sparus  insert : 

985  (&).— CAJLAMUS  Swainson. 
(Swaiuson,  Nat.  Hist.  Fish.  etc.  ii,  221,  1839:  type  PagelluM  calamus  C.  &  V.) 

Body  broadly  ovate,  compressed,  the  back  elevated;  head  deep; 
preorbital  very  deep;  eye  placed  high^  preceded  by  a  bluntish  pro- 
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tuberance;  posterior  nostril  slit-like,  much  larger  than  the  roundish 
anterior  nostril;  opercles  very  short  and  deep 5  cheeks  and  opercles 
scaly,  rest  of  head  naked ;  mouth  low,  horizontal,  rather  small ;  both 
jaws  with  a  band  of  cardiform  teeth  in  front,  the  anterior  series  more 
or  less  enlarged,  sometimes  canine-like;  sides  of  each  jaw  with  2  to  4 
series  of  molars ;  gill-rakers  small.  Scales  large.  Dorsal  continuous, 
rather  low,  its  spines  slender;  a  procumbent  spine  before  the  dorsal, 
concealed  by  scales  in  some  of  the  species;  caudal  deeply  forked; 
anal  spines  rather  small ;  pectoral  rather  narrow,  usually  very  long. 
Second  intertqnnal  bone  of  the  anal  enlarged^  pen-sluxpedj  the  end  of  the 
air-bladder  being  received  into  its  concave  part.  "The  skull  is  ex- 
tended downwards  to  the  chevron  of  the  vomer,  and  entire  on  each 
side  behind  the  forehead ;  the  parasphenoid  has  a  deep  but  thin  infe- 
rior crest,  which  is  more  or  less  notched  in  front  of  its  posterior  decur- 
rent  processes;  the  forehead  comparatively  narrow,  ill-defined,  de- 
pressed above  the  preorbital  region,  horizontally  pitted;  the  occipi- 
tal crest  extending  far  forwards  and  thickened  with  vertical  osseous 
deposits,  the  inner  as  well  as  the  outer  lateral  crests  depressed  near 
the  orbits."  {Oilly  MSS.)  Species  rather  numerous,  mostly  of  small 
size,  chiefly  of  tropical  America.    (Latin  calamicSj  a  pen.) 

876(6).  €.  megaceplialns  Sw,— Plume-fish;  Pez de  Pluma, 

Light  olive,  with  bluish  reflections,  the  young  with  dark  cross-bars; 
front  of  head  and  preorbital  region  with  horizontal  anastomosing  wavy 
lines  of  steel  blue,  the  interspaces  yellowish;  ventrals  pale.  Body  com- 
pressed, the  back  arched,  the  anterior  profile  steep,  not  very  convex ; 
depth  of  preorbital  half  head;  preocular  prominence  not  very  sharp; 
eye  moderate,  4  in  head.  Cleft  of  mouth  3%  in  head.  Anterior  teeth 
of  each  jaw  moderately  enlarged,  6  to  8  in  number;  outermost  tooth  on 
each  side  of  upper  jaw  much  larger  than  the  others,  forming  a  strong 
canine  directed  outward  and  forward.  A  concealed  procumbent  spine 
before  dorsal;  dorsal  of  moderate  height,  the  soft  rays  highest;  caudal 
deeply^  forked,  the  upper  lobe  the  longer;  anal* spines  small,  gradu- 
ated; pectoral  reaching  front  of  anal,  a  little  longer  than  head.  Head 
3 J ;  depth  2|.  D.  XII,  12 ;  A.  Ill,  10 ;  scales  6-55-10.  West  Indies, 
north  to  Florida. 

{Pagelhia  calamus  C.  &  V.  vi,  CO**,  1830 :  Calamus  megacephalus  SwainKon^  Nat.  Hist. 
Fish,  ii,  222,  1839 :  Chrysophrys  calamus  Gtinther,  i,  187 ;  Poey,  Ann.  Lye.  Nat.  Hisr. 
N.  Y.  X,  178,  1872 :  f  Calamus  pennatula  Guichenot,  R6vue  des  PageU  in  Mem.  S<k\ 
Imp.  Sci.  Nat.  Cherbourg,  xiv,  112,  1868.) 

876  (o).  C.  bajonado  (Bloch  &,  Schneider)  Poey. 

Bluish  gray,  with  bright  reflections ;  a  blae  stripe  below  eye }  angle 
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of  mouth  orange;  fins  pale;  young  with  5  or  6  dark  olive  bars;  caudal 
faintly  barred.  Body  deep,  the  back  considerably  elevated;  muzzle 
prolonged,  the  profile  somewhat  arched ;  eye  large,  3§  in  head.  Canine 
teeth  rather  long  and  strong,  all  similar,  usually  about  8  in  each  jaw 
outside  of  the  cardiform  band.  Caudal  deeply  forked;  anal  spines 
graduated ;  pectoral  long,  somewhat  longer  than  head,  reaching  past 
anal  spines.  Depth  of  preorbital  2 J  in  head.  Head  3^;  depth  2.  D. 
XII,  12;  A.  Ill,  10.  Tropical  America,  north  to  South  Carolina  and 
Lower  California. 

(Sparua  bajan(ido  Bloch  &  Schneider,  Syst.  Ichtli.  1801,  284:  Pagellua  caninus  Poey, 
Mem.  Cuba,  ii,  468,  18G1 :  Calamus  bajonado  Poey,  Ann.  Lye.  Hist.  N.  Y.  x,  176,  1872: 
Spar  as  brachysomua  Lockington  Proc.  U.  S.  Nat.  Mus.  1880,  283.) 

876  (d).  €•  macrops  Poey. 

Pale  olivaceous,  somewhat  silvery;  sides  with  obscure  olivaceous 
bands,  especially  in  the  young ;  preorbital  not  striped ;  ventrals  pale. 
Body  broad-ovate,  compressed,  the  back  elevated,  the  anterior  profile 
slightly  curved,  not  very  steep.  Preorbital  deeper  than  long,  its  depth 
nearly  half  head.  A  sharp-edged  bony  prominence  before  eye.  Eye 
large,  3  in  head,  about  as  long  as  maxillary.  Front  teeth  slender,  little 
enlarged,  about  12  in  the  outer  series  in  each  jaw;  molars  rather  small, 
in  3  rows  above  and  2  below.  Scales  above  lateral  line,  in  series  par- 
allel with  the  lateral  line.  Procumbent  spine  of  dorsal  concealed.  Fins 
low;  caudal  moderately  forked.  Pectoral  long,  a  little  longer  than 
head,  reaching  second  anal  spine,  which  is  little  enlarged,  little  longer 
than  third.  Head  3J ;  depth  2-1.  D.  XII,  12 ;  A.  Ill,  11 ;  scales 
7-53-17.    Cuba,  north  to  Garden  Key,  Florida. 

(Calamus  macrops  Poey,  Ann.  Lye.  N«it.  Hist.  N.  Y.  x,  181,  1872.) 

876  (f).  €.  arctinrons  Goode  &  Bean. 

Light  olive,  with  bright  reflections ;  sides  with  obscure  dark  cross- 
bars; head  without  distinct  markings;  fins  nearly  plain,  all  pale. 
Body  oblong-ovate,  more  elongate  than  usual  in  this  geniis,  the  ante- 
rior profile  being  very  convex.  Mouth  rather  large;  maxillary  2^  in 
head,  reaching  front  of  orbit.  Front  teeth  in  both  jaws  rather  strong, 
all  similar,  somewhat  canine-like,  6  to  8  in  each  jaw ;  upper  molars  in 
2  rows  anteriorly  and  3  posteriorly ;  lower  in  2  rows ;  a  conspicuous 
pore  with  a  dermal  flap  on  eaeh  side  of  snout.  Preorbital  very  deep, 
its  depth  3J  in  head.  Eye  small,  3^  in  head,  placed  very  high.  Dorsal 
spines  slender,  the  longest  3f  in  head,  about  equal  to  longest  soft  ray. 
Anal  spines  small,  graduated,  the  third  4  in  head.    Caudal  deeply 
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forked,  the  upper  lol)e  nearly  as  long  as  head.  Pectorals  as  long  as 
head,  reaching  slightly  past  vent.  Head  3J  ;  depth  2^.  D.  XIII,  12; 
A.  Ill,  11;  P.  16;  scales  5-46-14.    Southern  Florida. 

(Goode  Sl  Bean,  Proo.  U.  S.  Nat.  Mus.  1882.) 
bb.  Anterior  teeth  little  larger  than  the  othersj  not  canine-like.    {Gramnuiteua  Poey.) 
876  (/).  €•  medins  (Poey)  J.  «&  G. 

Olivaceous,  rather  dusky;  body  and  vertical  fins  with  obscure  bars 
of  dark  olive,  which  mostly  disappear  with  age;  preorbital  with  nar- 
row, horizontal  bluish  stripes;  ventrals  pale.  Body  rather  elongate, 
comparatively  elliptical;  the  back  less  arched  than  in  other  si)ecie8; 
the  anterior  profile  moderately  curved.  Preorbital  deep,  2 J  in  head; 
maxillary  2J  in  head.  Eye  small,  placed  high,  4  in  head.  Anterior 
teeth  small,  scarcely  enlarged,  none  of  them  canine-like;  molars  mostly 
in  three  series  above,  two  below.  Spines  low,  slender;  soft  dorsal  low; 
caudal  less  deeply  forked  than  usual;  anal  spines  graduated;  pectoral 
comparatively  short,  as  long  as  head,  reaching  a  little  past  vent.  Dis- 
tance from  base  of  pectoral  to  base  of  dorsal  less  than  head.  Head  3J; 
depth  2f .  D.  XII,  12;  A.  Ill,  9;  scales  5-46-11,  16  in  a  series  between 
dorsal  and  nape.    L.  10  inches.    Florida  to  Cuba. 

(Grammaieua  medius  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1872,  183.) 
877.  C.  milneri  (G.  <&  B.)  J.  <&  Q. 

This  species  belongs  to  the  genus  Calamus^  and  is  very  closely 
allied  to  C.  medim,  from  which  it  may  be  distinguished  by  the  following 
characters:  No  blue  stripes  on  preorbital;  ventrals  blackish.  Back 
more  arched  than  in  medius^  the  anterior  profile  less  convex;  dis- 
tance from  axil  of  pectoral  to  front  of  dorsal  greater  than  length  of 
head.  Eye  4  in  head  (not  5  as  in  C.  mm'<p8  Guichenot  a  Cuban 
species,  with  which  it  agrees  in  other  respects).  Scaler  above  lateral 
line  smaller.  Scales  6-47-13;  about  26  in  a  series  before  dorsaL  Head 
3f;  depth  2|. 

Page  556.  Spams  pagrrus  h.—Gulf  Porgee, 

5^he  coloration  of  this  species  as  shown  in  specimens  from  Pensacola 
is  as  follows:  Light  crimson,  shaded  with  golden  olive ;  sides  and  below 
silvery,  flushed  with  red ;  many  scales  of  back  and  sides  each  with  a 
small  round  spot  of  deep  purplish  blue,  these  forming  longitudinal 
streaks  below  and  broken  oblique  streaks  above  lateral  line;  a  few  blue 
spots  on  nape  and  opercle;  fins  largely  orange,  shaded  with  pink.  We 
find  no  account  of  the  presence  of  blue  spots  in  the  European  variety 
of  this  species. 
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Page  557.  The  groups  called  Stenotomm  and  Lagodon  should  be 
recognized  as  genera  distinct  from  Diplpdus^  and  the  prior  Argyropn^ 
Sw.  (Class'n  Fish,  etc.,  1830,  221;  type  Sparna  spinifcr  Forsk.)  should 
probably  be  used  for  the  former. 

Page  557.  The  species  called  in  the  text  Sparus  chrysops  and  Spams 
acnleatua  are  identical.  The  species  belongs  to  the  genus  ArgyropSy 
and  should  stand  as: 

8§0.  A«  chrysops  (L.)  J.  &  G,—Souihem  Porgce. 

Diifering  from  the  common  northern  scnp,  A.  ver8icolar\  (Mitch.)  J.  & 
(t.  {  =  8.  argyropg  Auct.  not  of  Linn.),  in  the  following  respects: 

Body  more  elongate  and  less  elevated  anteriorly;  molar  teeth 
coarser;  size  larger.  Head  3^;  depth  2 J.  D.  XII,  12;  A.  Ill,  11; 
scales  7-48-14.  L.  18  inches.  Cape  Cod  to  Florida.  The  specimen 
described  in  the  text  (25170  U.  S.  Kat.  Mus.)  is  unusually  deep-bodied 
for  this  species. 

Page  557.  After  Argyropa  versicolor  add : 
891  (6).  A.  caprinns  (Bean)  J.  &,  G.—GoaVs  H6ad  Porgec, 

Light  olive;  silvery  below;  the  young  with  faint  very  narrow  darker 
bars.     Body  subovate,  the  back  anteriorly  much  more  elevated  than  in 


*Tho  craDial  characters  of  Jrgyropa  are  very  different  from  those  of  Di2)toduSf  as 
is  shown  by  the  following  account  of  the  skulls  of  the  two  genera,  kindly  furnished 
to  us  by  Professor  Gill : 

In  DipJodwi  "the  skull  is  extended  downwards  to  the  chevron  of  the  vomer,  and  is 
notched  on  each  side  behind  the  forehead;  the  parasphenoid  has  a  varying  inferior 
crest,  which  is  entire  near  its  posteridr  decurrent  processes;  forehead  broad,  well  de- 
fined, convex  transversely  above  the  orbits,  abruptly  terminated  behind  by  the  con- 
vergence of  the  external  lateral  crests  into  the  occipital,  the  occipital  crest  ending 
abruptly  behind  the  forehead,  and  thickened  with  vertical  osseous  striae;  the  inner 
ns  well  as  outer  lateral  crests  erect  and  laminar,  and  converging  more  or  less  forwards. 

"In  DipJodus  proper  the  forehead  is  moderately  brood  and  the  bones  contracted 
forwanls,  the  parasphenoid  with  a  superficial  inferior  crest,  convex  forwarrls,  and 
little  developed  posterior  decurrent  processes. 

"In  Archosargus  Gill,  the  forehead  is  very  broad  and  the  bones  wide  and  almost 
even  with  the  prefrontals  in  front;  the  parasphenoid  with  a  deep  inferior  crest,  and 
omarginated  anteriorly  and  with  enlarged  posterior  decurrent  processes. 

"In  the  genus  Stenotomus  (Argjfrops)  the  skull  is  extended  forwards  to  the  head  of 
the  vomer  and  notched  on  each  side  behind  the  forehead;  the  parasphenoid  has  the 
inferior  crest  low,  and  little  developed  post«riorly-decurrent  processes ;  the  forehead  is 
narrow  and  ill-defined  behind,  its  surface  of  compact  texture,  but  with  a  few  foramina 
and  two  longitudinal  grooves  on  each  side;  the  occipital  crest  moderate,  extending  but 
little  forward  of  the  suprooccipital  bone,  and  not  overhanging  backward;  the  crest 
strengthened  by  a  longitudinal  lateral  ridge  on  each  side,  terminating  backwards  in 
niamilliform  projections,  the  inner  and  out«r  lateral  crests  not  procurrent  on  the  fore- 
head.^' 

t  Lahmts  versicolor  Mitch.,  Trans.  Lit.  and  Phil.  Soc,  1815,  1,  404.  Sparu$  arg'yrop$ 
Ij.  is  the  young  of  A,  chrysops,  with  2d  and  3d  dorsal  spines  filamentous. 
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versicolor.  Profile  steep,  with  a  stroug  depression  above  eye;  tbe 
snout  rather  pointed  5  occipital  region  carinate.  Front  teeth  small,  in 
a  close-set  band,  the  outer  series  a  little  enlarged,  compressed  and  lance- 
olate, much  as  in  versicolor.  Molars  in  two  rows  in  each  jaw.  Gill- 
rakers  very  short.  A  strong  procumbent  spine  before  dorsal;  first  and 
second  dorsal  spines  very  short ;  third  dorsal  spine  more  or  less  fila- 
mentous, reaching  past  middle  of  soft  dorsal;  pectoral  a  little  longer 
than  head,  reaching  soft  rays  of  anal.  Scaly  part  of  cheek  as  deep  as 
long  (in  A.  versicolor  considerably  longer  than  deep).  Second  inter- 
spinal of  anal  quill-shaped  as  in  Calamus,  Head  3f ;  depth  2.  D. 
XII,  12;  A.  Ill,  12;  scales  about  7-48-14.  West  coast  of  Florida,  in 
rather  deep  water.  Distinguished  from  A.  versicolor  by  the  deeper 
cheek  and  preorbital,  the  different  form  of  the  body,  and  the  difference 
in  the  dorsal  spines. 

(StenotomuB  oaprinus  Bean,  Proo.  U.  8.  Nat.  Mns.  1882. ) 

On  page  560,  after  IHplodtis  caudimdcula,  add  : 

-S85  (&).  D.  caribsens  (Poey)  J.  &  G.—Sargo. 

Steel-brown,  with  golden-yellow  longitudinal  stripes,  which  scarcely 
extend  on  the  he^id,  3  above,  5  or  6  below  the  lateral  line ;  a  black  spot 
.at  the  shoulder;  dorsal  yellowish,  with  a  faint  dusky  median  stripe ; 
xentrals  orange  in  the  females,  yellowish  and  punctate  in  the  males; 
anal  similarly  colored.  Body  deep;  snout  obtuse;  maxillary  reaching 
beyond  posterior  nostril;  molars  in  two  rows;  incisors  broad,  entire; 
second  anal  spine  much  longer  and  larger  than  third;  pectoral  long  and 
pointed-,  <5audal  forked.  Head  4^  (in  total);  depth  2^.  D.  XIII,  11; 
A.  Ill,  10.     West  Indies,  north  to  Key  West  (Poey  in  lit). 

(Sargus  carihwiis  Poey,  Memorias,  ii,  18(50,  197,  and  in  Synops.  Pise.  Cubens.  309.) 

Page  563.  After  Apogon  americanus  add: 

889  (&).  A«  macnlatus  (Poey)  J.  <&  G. 

Uniform  bright  scarlet ;  a  round  black  spot  below  second  dorsal  and 
another  on  side  of  caudal  peduncle  above  median  line.  Maxillary  2  in 
head,  reaching  beyond  pupil ;  eye  very  large,  3  in  head;  preopercle  dis- 
tinctly serrulate ;  pectoral  1 J  in  head,  a  little  shorter  than  caudal.  Head 
2^;  depth  2A.  D.  VI-I,  7;  A.  II,  8;  scales  2^-26-7.  L.  3  inches.  West 
Florida  to  Cuba. 

(Monoprion  maculatus  Poey,  Mem.  Cubaii,  123, 186U:  Amia macu^ataVof^y ,  Syn.  Pise. 
Cub.  304,  1868;  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1882,  279.; 

It  is  doubtful  whether  Apogon  americanus  has  ever  been  really  taken 
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on  our  coast,  or  indeed  what  that  species  may  be.  The  original  type,  in 
bad  condition,  has  been  identified  by  Vaillant  &  Bocourt  with  Apogon 
doviij  a  Panama  species,  and  their  description,  copied  in  the  text  on 
page  563,  seems  to  have  been  drawn  from  the  latter  species. 

a.  Preopercle  entire;  scales  large,    (dpoganichthya  Sleeker.) 

§§9  (o).  A.  alutns  J.  <&  G. 

Eusty-red,  with  silvery  luster,  body  and  fins  very  finely  speckled  with 
dusky  J  vertical  fins  somewhat  yellow,  their  tips  dusky  with  dark  points. 
Mouth  very  oblique;  maxillary  IJ  in  head^  reaching  past  pupil;  preop- 
ercle with  both  ridges  entire;  eye  moderate,  2|  in  head;  second  anal 
spine  half  length  of  longest  anal  rajr,  3  J  in  head ;  ventrals  a  little  longer 
than  pectorals,  not  reaching  vent.  Head  2f ;  depth  2f.  D.  VI-I,  9; 
A.  II,  8;  Lat.  1.  21.    L.  2 J  inches.    West  Florida. 

(f?  Apogonichthys  punoticulalua  Poey,  Sepeit.  Fis.  Xat.  IbI.  Caba,  ii,  233  (lat.  1.  30) ; 
Jot.  &  GUb.  Proc.  U.  S.  Nat.  Mus.  1882,  279.) 

Page  564.  Mnllus  barbatns  L. 

Specimens  of  this  species  have  been  obtained  at  Pensacola,  Florida, 
and  at  Wood's  HoU,  Massachusetts.  The  American  form  (subsp.  auratutt 
J.  &  G.)  is  distinguishable  from  the  typical  barhatus  in  the  lower 
fins,  less  blunt  snout,  shorter  mouth,  and  the  presence  of  two  lateral 
stripes  of  yellow.  From  the  European  variety  surmuletus  (Mullus  sur- 
muletua  L.),  subsp.  auratus  is  known  by  the  lower  fins  and  by  the  re- 
placement of  the  black  band  on  the  dorsal  fin  by  a  band  of  yellow. 
Head  3f ;  depth  4.  D.  VII-I,  8;  A.  11,6.  Palatine  teeth  coarse  and 
granular,  forming  a  large  patch. 

( Mullus  barhatus  auraiu9  Jot,  &  Glib.  Proc.  U.  S.  Nat.  Mas.  1882,  280. ) 

Page  569.  Instead  of  Scimna  siellifera  read: 
§95.  S.  lanceolata  (Holbr.)  Gthr. 

The  identity  of  our  species  with  8.  siellifera  (^rispinosa)  is  very 
doubtful. 

Page  570.  To  the  description  of  Scicena  argyroleuca  {punctuta)  add 
"  lowest  tooth  of  preopercle  spinous,  directed  downward.^ 

Page  571.  Scicena  ocellata  is  known  as  "Eed-fish"  on  our  Gulf  coast. 
It  reaches  a  weight  of  35  to  40  pounds.  Old  specimens  entirely  lose 
the  serratures  on  the  preopercle,  the  edge  of  the  bone  becoming  mem- 
branaceous and  entire  as  in  "  Corvina.^ 
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Page  572.  Instead  of 'cc,''  etc.,  read: 

399  (c).— COBVINA*  Cuvier. 

The  species  of  ^^Sdccna^  which  have  the  preopercle  without  bony 
serratures  may  be  referred  to  Corvina.  Genus  296  {b),  Roncador  should 
probably  be  retained 'also. 

Page  573.  After  Corvina  acuminata  add: 

393  (2).— ELITES  Bloch. 
(Blocli  Ichthyologia,  about  1790:  type  Eques  americanut  Bloch.)    . 

Body  oblong,  compressed,  the  back  much  elevated  anteriorly.  Mouth 
rather  small,  the  lower  jaw  included;  teeth  in  villiform  bands,  the  outer 
somewhat  enlarged  above;  preopercle  serrate,  the  teeth  flexible;  pseu- 
dobranchia?  present.  Scales  moderate,  extending  on  the  soft  fins. 
First  dorsal  of  about  16  spines,  the  median  spines  much  elevated: 
second  dorsal  extremely  long.  Anal  very  small;  second  anal  spine 
small.  Pyloric  coeca  few.  Air-bladder  simple.  Vertebr»  10+15. 
(Latin,  EqutiSy  a  horse;  the  long  dorsal  spines  being  compared  to  a 
rider.) 
901  (b).  E.  lanceolatas  (Gmel.)  Casteln. 

Grreyish-yellow,  with  three  broatl  blackish-brown  bands,  edged  with 
whitish ;  the  first  vertical,  from  the  crown,  through  the  eye  to  the  angle 
of  the  mouth ;  the  second  slightly  arched,  from  the  nape  over  the  oper- 

« 

cle  to  the  base  of  the  ventral;  the  third  curved,  from  the  top  of  the 
first  dorsal  along  the  middle  of  the  side  of  the  body  to  the  middle  of 
the  caudal  fin.  Head  small;  maxillary  3  in  head,  reaching  pupil. 
Height  of  first  dorsal  usually  much  more  than  depth  of  body  below 
it.  Head  3|;  depth  3^.  D.  XVI-I,  53;  A.  II,  10;  Lat  1.  00.  West 
Indies ;  lately  taken  at  Pensacola  by  Silas  Steams. 

(CJuBtodon  lanceolatus  GmeMHf  Syst.  Nat.  I78H,  1254:  Equea  halteaiuB  C.  &  V.  v,  165; 
Giinther,  ii,  279:  Eques  americanus  Bloch.  Ichth.  taf.  347,  fig.  1.) 

•  

Page  575.  The  synonym  "  Homoprion  xanthurus  Holbr.'^  belongs  to 
ScUena  argyroleuca^  not  to  Liostomus  xanthurus. 

Page  575.  Oenyonemus.  Several  of  the  characters  given  in  tbe  text 
are  inapplicable  to  South  A  merican  species  now  referred  to  Oenyonemus. 


*  Cuvier,  R^gno  Animal,  ed.2,  ii,  173,  1H29:  type  Scinna  nigra  B\och  =  Scicena  umbra 
L.  iu  part,  the  species  having  been  confounded  by  L.  with  Sdofna  umbra  (=.aqmla 
Lac.).  The  enlargement  of  the  second  anal  spine,  used  by  Cuvier  to  distingtiish  Cor- 
rina  from  Soicenttf  has  no  taxonomic  value.  (Corrinaf  the  Italian  and  Spaniah  name  for 
various  Sciffinoids,  originally  from  Latin  Corvus,  crow,  in  allusion  to  the  dusky  color  of 
C,  nigra.) 
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Some  of  these  have  the  mouth  subinferior,  the  barbels  conspicuous, 
forming  a  tuft  at  the  chin ;  the  dorsal  spines  10  and  the  caudal  double- 
truncate;  the  gill-rakers  short.  The  diagnosis  should  be  amended 
accordingly. 

Page  570.  Instead  of  Sdama punctata  read: 

696*  S.  chrysara  (Lac.)  J.  &  G. 
{Dipterodon  c^rj^«uri<«  Lac^pMe  iii,  64, 1802.) 

There  are  two  species  called  Peroa  punctata  in  the  Systema  Naturse, 
and  the  second  of  these  should  be  suppressed. 

Page  577.  Instead  of  the  account  of  Menticirrus  littoralia  substitute: 

906.  m.  llUoraliS  (Uolbr.)  GiU.— ^Sur/  Whiting, 

Grayish  silvery,  nearly  plain,  \^ithout  traces  of  bars;  pectorals,  ven- 
trals,  and  anal  pale,  with  a  few  black  dots;  caudal  tipped  with  blackish; 
lining  of  opercle  pale.  Body  rather  elongate,  the  caudal  peduncle  very 
slender ;  snout  bluntish,  3  in  head,  projecting  beyond  premaxillary  for 
about  one-sixth  its  length;  maxillary  reaching  about  to  front  of  eye; 
l)Osterior  nostril  lanceolate;  outer  teeth  little  enlarged,  very  much 
smaller  than  in  M.  alburnus.  .Gill-rakers  small,  but  developed ;  lower 
lobe  of  caudal  longest.  Scales  on  breast  very  small,  irregular.  Head 
.5^ ;  depth  4|.  D.  X-I,  23 ;  A.  I,  7 ;  scales,  0-50-11.  South  Atlantic 
and  Gulf  coast.    M.  undulatus  is  closely  related  to  this  species. 

M.  alburnus  is  darker  in  color,  usually  with  traces^  of  dusky  bars; 
pectorals  blackish  ;  lining  of  oi>ercle  black.  Snout  sharp,  3f  in  head ; 
snout  much  projecting  (one-third  its  length).  Outer  teeth  of  upper  jaw 
very  large ;  posterior  nostril  ovate ;  gill-rakers  tubercular,  almost  obso- 
lete ;  maxillary  about  reaching  middle  of  eye.  Scales  on  breaist  large, 
regularly  placed.  Head  3 j ;  depth  4^.  D.  X-I,  24 ;  A.  I,  7 ;  scales  6- 
54-11. 

Page  578.  Menticirrus  undulatus  has  the  outer  teeth  of  the  upper  jaw 
not  greatly  enlarged  and  should  have  been  placed  rather  under  a  instead 
of  aa.  Umbrina  elongata  Gthr.,  from  the  Pacific  coast  of  tropical  America, 
is  a  different  species.  The  latter  name  should  be  erased  from  the  synon- 
ymy of  M.  undulatus. 

Page  578.  The  teeth  in  Larimns  are  mostly  in  single  series.  The 
genus  ^^Monosira^  Poey  (Anal.  Soc.  Esp.  Hist.  Nat.,  x,  326,  1881),  is 
identical  with  Larimus. 

Page  579.  The  genus  Atractoscion  shduld  be  supi>ressed.  Our  species 
may  stand  as  912,  Cynoscion  nobile  (Ayres)  J.  &  G. 
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Page  581.  The  presence  of  one  or  two  anal  spines  in  Cynoscion  has 
no  importance.  Probably  a  rudiment  of  the  first  spine  will  be  foand 
in  all  the  species.  Cynoscion  regale  and  Cynoscion  nothum  are  distin- 
guished from  our  other  species  by  having  the  second  dorsal  and  anal 
covered  with  small  scales;  these  fins  being  naked  in  the  otEer  species. 
Otolithm  drumnwndi  Kich.  (Fauna  Bor.-Amer.  iii,  1836,  TOj  Giinther,  ii, 
307),  from  New  Orleans,  is  identical  with  Cynoscion  maculatum.    This 

species  has  the  caudal  unevenly  tnincate,  not  "lunate",  as  stated  in  the 
text. 

Page  583.  After  Gerres plumieri  add: 
919  (6).  O.  olisthostoma  Goode  &  Bean.— ZriaA  Pompano, 

Color  silvery  olivaceous ;  scales  with  faint  silvery  streaks  but  no  dark 
ones;  fins  mostly  pale  or  3'ellowish,  the  ventrals  somewhat  dusky. 
Body  rhomboid,  short  and  deep,  the  back  elevated,  the  anterior  profile 
straight  and  very  steep;  mouth  rather  large;  teeth  slender,  brush-like. 
Preorbital  entire ;  preopercle  and  interopercle  serrate.  Groove  on  top 
of  head,  for  reception  of  premaxillaries,  broad,  rounded  behind,  with  a 
median  linear  depression,  its  surface  completely  covered  with  small 
deciduous  scales,  which  extend  forward  to  just  behind  nostrils.  Eye 
moderate.  Dorsal  spines  high  and  strong,  the  second,  nearly  or  quite 
as  long  as  head.  Second  anal  spine  very  strong,  half  or  more  length  of 
head.  Caudal  lobes  long  and  slender,  a  little  longer  than  head.  Pec- 
toral long,  nearly  as  long  as  head,  reaching  front  of  anal,  llead  3; 
depth  2.  D.  IX,  10;  A.  Ill,  8;  scales  5-37-9.  L.  12  inches.  West  In 
dies,  north  to  Southern  Florida. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1882,  423:  Gerrea  rhombeus  Poey,  Syn.  Pise. 
Cub.  1858,  32:  Mojarra  rhombea  Poey,  Anal.  Soc.  £sp.  Hist.  Nat.  z,  327,  1881,  not 
Gerrea  rhomheua  C.  &.  V.  vi,  459;  a  species  of  similar  form,  bnt  with  two  anal  spineH 
only,  and  the  premaxillary  groove  entirely  naked.  The  genos  Mcjarra,  in  Pory-» 
arrangement,  is  distinguished  from  Gerrea  by  the  entire  preorbital,  and  from  ^^Diap- 
ierua"  by  the  serrated  preopercle.) 

Page  584.  Instead  of  Qerres  argenteus  read: 

920.  O.  irnla  C.  &  Y. 

This  species  is  distinguished  from  the  other  American  species  (ex- 
cept Gerrea  homonymus)  by  the  presence  of  a  transverse  band  of  scales 
across  the  anterior  part  of  the  groove  of  the  premaxillaries  on  the  top 
of  the  head ;  behind  these  scales  the  naked  part  of  the  groove  appears 
as  a  pit  when  the  jaw  is  protruded.  Third  dorsal  spine  f  as  long  as 
liead,  twice  as  long  as  secon(>  anal  spine.  Head  3^;  depth  2f.  B. 
IX,  10;  A.  Ill,  7;  scales  4-45-9.  Tip  of  dorsal  dusky.  West  Indies, 
north  to  Gape  Cod. 
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To  the  synouymy  of  this  species  add: 

( Genes gula C. &  V.  vi, 464 ;  Guuther, i, 346, aud iv, 255 :  DiapteruagulaFoeyy Synopsin 
Pise.  Cubcns.  {Ki3f  is  a  different  species.  The  types  ofEucinostomus  argentetts  B.  &  G. 
Irom  New  Jei-sey,  arc  too  young  to  be  certainly  identified.  Numerous  specimens  col- 
lected by  us  in  North  aud  South  Caroliua  belong  to  Genres  gula.) 

Page  584.  After  Oerres  homonymus  read : 
931  (6).  G.  clnereus  (Walb.)  J.  «&G. 

Silvery;  back  and  sides  with  6  to  8  bluish  vertical  bars,  about  as 
broad  as  the  pupil,  these  exteiidiug  to  opposite  lower  part  of  orbit; 
the  bars  formed  of  confluent  blotches  and  rarely  obsolete;  axil  dark; 
tins  with  some  dark  points.    Body  rather  elongate,  the  back  somewhat 

* 

elevated  aud  compressed,  the  belly  nearly  stmight,  with  an  angle  at 
the  breast.  Teeth  very  small;  preorbit-al  and  preopercle  entire;  fur- 
row on  top  of  head  for  premaxillary  processes  broad,  scaleless,  rounded 
behind.  Dorsal  spines  slender,  flexible,  the  longest  f  head,  half  longer 
than  second  anal  spine.  Pectoral  slender,  rather  longer  than  head. 
Caudal  deeply  forked,  a  little  longer  than  head.  Head  3^^;  depth  2'^. 
D.  IX,  10;  A.  Ill,  7;  scales  5-40-10.  L.  18  inches.  The  largest  of 
our  species  of  the  genus.  West  Indies  and  both  coasts  of  Mexico; 
uorth  to  Florida  Keys  and  Gulf  of  California. 

{Mugil  cinereue  Walbaum,  Artedi  Piscium  1792,  22i  (after  Turdua  cinereus  peltatiiH 
Catcsby):  Gerres  aprion  C.  &  V.  vi,  4()1, 1830  (not  of  Giiuther):  Diapteru%  aprion  Pocy, 
Syn.  Pise.  Cub.  1868,  321:  Gerrea  zebra  Miiller  &  Troschel,  Schomburgk  Hist.  Barbj- 
doc»,  184S,  GG8:  Gerres  zehra  GUnther,  i,  343  and  iv,  254:  Gerree  squamipinnis  Giinther, 
i,  ,349  and  iv,  254.) 

The  species  of  Oerres  here  noticed  may  be  readily  separated  by  the 
following  analysis : 

ff.  Preopercle  serrate;  anal  rays  III,  8;  second  anal,  and  third  dorsal  spines  long: 
body  elevated.    (^Gerres.) 
h.   Preorbital   serrate;    furrow    for    premaxillary  processes   broad,  naked;    botly 

striped PUJMIEKI. 

bb.   Preorbital  entire  (Mcjarra  Pocy);   furrow  for  x)remaxillary  processes  broad. 

scaled;  body  not  striped Olisthostoma. 

«a.  Preopercle  entire;  anal  rays  III,  7;  dorsal  and  aual  spines  comparatively  low: 
body  little  elevated.     {Diapterm  Ranzani.) 
c.  Premaxillary  groove  scaled  in  front,  with  a  naked  pit  behind. 
(I.  Depth  about  half  length;  third  dorsal  spine  little  longer  than  second  anal. 

Homonymus. 
dd.  Depth  about  i  length;   third  dorsal  spine  about  twice  length  of  second 

anal Gula  . 

cc.  Preniaxillarj'  groove  entirely  naked. 

e.  Premaxillary  groove  broad;    back  elevated,  the  depth  about  \  lengtli; 

body  with  faint  bars Cinkrfjis. 

cc.  Premaxillary  groove  linear;  back  scarcely  elevated,  the  depth  about  oi:**- 
third  length;  body  not. barred Hakenoulus. 
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The  character  of  "lower  pharjngeals  united"  has  little  iniportaDce 
iu  this  group.  In  Oerres  plumierij  as  in  nearly  all  the  species  examined 
by  us,  the  bones  are  not  at  all  co-ossified,  although  very  close  together. 

Page  586.  "  JDitrema  violaceum^  Button,  from  New  Zealand,  is  a  Scom- 
broid fish,  and  not  an  Embiotocoid. 

Page  590.  The  genus  SolcanotMS  Agassiz  should  be  recognized  for 
those  species  of  Amphiatichus  which  have  the  lower  lip  without  frenum, 
and  Brachyistiua  Gill  for  those  of  MicrometruSj  which  have  the  frenum. 
No.  930  should  stand  as — 
930.  H.  argrenteas  (Gibbons)  J.  &  G. 

Page  600.  Instead  of  Tautoga  read :' 

816.— HIATUIiA  Lac^p^de. 

(Lac^pbde,  Hist.  Nat.  Poiss.  ii,  523,  IROO:  type  Labrus  hiakUa  h.^Hiatula  gardeni 
Lac.)    (Latin,  Atafif«y  a  gap.) 

Instead  of  Tautoga  oniiis  read : 
942.  H.  onitls  (L.)  J.  <&  G. 

Page  600.  Add  to  the  synonymy  of  H.  onitis — 

{Labrus  hiatula  L.  Syst.  Nat.:  Labrus  hiatula  Gmoliii,  Syst.  Nat.  1287,  1788:  Hiatula 
gardeniatta  Lac6pMe,  Hist.  Nat.  Poiss.  ii.,  523,  1800;  the  genus  and  species,  based  on  a 
spccimeu  ot  Tautog  which  had  iu  some  way  lost  the  anal  fin ;  this  specimen  seem8 
to  have  been  sent  from  Charleston  bj'  Dr.  Garden  to  Linnseus.  If  Micropierun  and 
other  generic  names,  based  on  abnormal  or  mutilated  specimens,  be  adopted,  we  must 
substitute  Hiatula  for  Tautoga.) 

Page  602.  Instead  of  oa,  etc.,  read: 

318  (2»).-TRO€HO€OPU8  Gttnther. 
(Giinther,  Cat.  Fish.  IJrit.  Mas.  iv,  100,  1862:  type  Trochocopus  opercular^  Gthr.) 

This  group  is  distinguished  from  ffatye  by  the  smaller  scales  (Lat.  1. 
45  to  65),  which  scarcely  encroach  on  the  bases  of  the  soft  dorsal  and 
anal.    In  the  present  classitieation  of  the  Lahridw,  this  groat>  may  l>e 
recognized  as  a  distinct  genus,  although  differing  from  Uarpe  iu  no  re 
spect  of  importance.     Species  few.     [rpoxor:^  a  running;  xwkt^^  oar.) 

945.  T.  pulcher  (Ayre«)  Garman. 

Page  603.  For  Plafygtossus  grandinquamiH  and  P.  humeralia  read: 
947(948).  P.  bivittatus(Bioch)Gthr. 

This  species  seems  to  be  widely  distributed,  and  varies  considerably 
with  age  and  sex.  The  following  is  a  description  of  the  young  {^^Jfore- 
alis^)y  supposed  by  us  at  first  to  belong  to  a  different  species: 

01ive-bro\\ni;  a  greenish  stripe  along  side  of  back;  a  dark-brown 
lateral  band  from  gill-opening  to  middle  of  caudal,  on  level  of  eye;  a 
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dark-biouze  stripe  from  pectoral  backward;  ea<^h  scale  of  sides  with  a 
greenisli-blue  cresccDt ;  sides  of  head  orange;  a  blue  wavy  slripe  below 
eye,  turning  downward  on  subopercle;  opercle  with  an  indigo  spot, 
bordered  by. bluish  and  yellow;  tip  of  opercle  yellow,  the  color  bounded 
by  a  blue  <-shaped  line;  lower  jaw  with  bands  of  orange  and  whitish; 
a  small  inky  spot  at  base  of  last  ray  of  soft  dorsal;  dorsal  cherry-ied, 
with  translucent  bands;  caudal  reddish;  anal  banded  with  red  and 
pale;  pectorals  yellowish;  ventrals  white.  Body  slender;  snout  not 
very  sharp;  posterior  canine  small.  Dorsal  spines  low,  stiff*  and  pun- 
gent; caudal  short,  obliquely  truncate.  Head  3J;  depth  4  (4f  in  total). 
D.  IX,  11;  A.  Ill,  12;  scales  lJ-26-8.  L.  3%  inches.  Pensacola  Bay. 
Old  specimens,  (Charleston,  S.  C)  are  deeper-bodied  and  have  the 
posterior  part  of  the  caudal,  especially  the  angles,  black  or  dark-blue, 
the  basal  part  of  the  fin  with  concentric,  convex,  broad  streaks  of  or- 
ange, with  narrower  bluish  interspaces;  the  dorsal  is  largely  orange, 
with  a  median  blackish  or  brown  band,  which  is  often  obsolete,  its  base 
with  crimson  spots;  anal  with  a  crimson  band  and  some  bluish  streaks. 
Black  spot  at  base  of  last  dorsal  ray  disappearing  with  age.  Females 
with  the  dark  lateral  band  less  distinct,  the  colors  duller,  the  dark 
dorsal  band  more  distinct  than  in  the  males.  Head  3§;  depth  3,  in 
adult.    !North  Carolina  to  Surinam. 

To  the  syuonyujy  add: 

(Lohrus  biritiatus  Bl(»ch,  Icbtliyol.  taf.  284,  f.  1;  Julia  pntiaculus  C.  &  Y.  xiii,  387; 
Giiuther,  iv,  164;  Steiiidacbner,  Icbtbyol.  Notiz.  vi,  49, 1867 :  Platyglo88U8  florealia  Jot. 
&.  Gilb.  Proc.  U.  S.  Nat. 'Mus.  1882,  287:  Platygloaawi  grandisquamia  and  hunuralU, 
tbitt  work,  p.  003.) 

946  (&).  P.  caudalls  (Poey)  Gtbr. 

Olivaceous;  a  row  of  sky-blue  spots  on  each  side  of  back;  a  broad 
area  of  orange,  intermingled  with  violet  spots,  extending  along  sides, 
most  consi)icuous  anteriorly;  below  this  a  band  of  pale  violet,  becoming 
posteriorly  sjiots  of  deei^  violet;  still  lower  a  deep  yellow  band  bound- 
ing the  white  of  the  belly;  preorbital  and  suborbital  scarlet,  with  3 
blue  stripes,  marked  with  cherry-red;  cheeks  bel6w  yellowisli;  oper- 
des  bright  red,  with  3  oblique  violet  slrii)es,  the  upper  forming  behind 
eye  an  oblique  bloteh,  in  the  middle  of  which  is  a  round  ink-like  spot; 
no  oi)ercnlar  spot;  dorsal  orange,  the  soft  part  with  3  rows  of  violet 
spots;  caudal  orange  and  blue,  the  former  color  arranged  in  1  longi- 
tudinal, 2  marginal,  and  2  converging  bands,  which  are  joined  by  re- 
ticulations around  bluish  spots;  anal  with  a  basal  row  of  orange  spots, 
then  blue  spot^,  then  a  yellow  band,  then  bluo,  then  finally  edged  with 
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orange;  ventralsred;  i)ectoral8  mostly  violet;  spots  ou  head  and  pos- 
terior parts  bright  clear  blue,  elsewhere  duller  and  violaceous.  Body 
very  slender,  the  snout  pointed ;  posterior  canine  large.  Dorsal  spines 
slender,  but  pungent;  caudal  convex,  its  corners  slightly  produced. 
Head  3i;  depth  4^  (5  in  toUl).  D.  IX,  II;  A.  Ill,  12;  scales  2-2o-t». 
Pensacola,  Florida,  to  Cuba  and  Surinam  (here  described  from  young 
males). 

{t  Jul  is  caudalis  Poey,  Mem.  Cuba,  ii,  213;  f  GUnther,  iv,  166;  Jordan  &,  Gilbert, 
Proc.  U.  S.  Nat.  Mus.  1882,  286:  UulispUstus  Poey,  Mem.  Cuba,  ii,  214:  1  PlatygloMus 
picitis  GUuthcr,  iv,  166:  1  Platyglossus poeyi  Steind.  Ichth.  Notiz.  vi,  49,1867.) 

Page  606.  Instead  of  Hemistoma  substitute — 

833.— 8CARU8  Forskal. 
(Forsk&l,  Fauna  Arabica,  1775,  25:  type  Scarue paitlacus  Forskal.) 

Omit  from  the  description  of  the  genus  the  following  clauses:  "Lat- 
eral line  continuous.'^     "Lower  jaw  included.     Scales  on  the  cheek  in 
more  than  one  series.''     "Dorsal  spines  flexible."    Our  species  should 
stand  as — 
954.  8.  g^uacamaia  C.  &  Y. 

Page  607.  After  Scarus  gucuiamaia  add : 
954  (&).  8.  crolcensis  Bloch.— J?u/Zoit. 

Bluish  silvery,  with  three  red  longitudinal  bands;  the  upper  from 
the  nape  to  the  end  of  the  dorsal;  the  second  through  the  eye,  crossing 
the  space  between  the  two  portions  of  the  lateral  line;  the  third  from 
the  base  of  the  pectoral  to  the  lower  half  of  the  caudal  fin ;  hea<l 
mostly  rosy;  snout  with  bright-colored  streaks;  fins  all  yellow.  Thre^ 
series  of  scales  on  the  cheek;  the  middle  composed  of  five  scales;  the 
lower  of  three,  and  covering  the  limb  of  the  preopercle.  Caudal  sub- 
truncate.  Teeth  small,  whitish  or  rosy;  no  posterior  canii^e.  Upper 
lip  broad,  covering  more  than  half  of  upper  jaw.  Dorsal  spines  flex- 
ible. Head  3.J  in  total  length;  depth  3f.  D.  IX,  10;  A.  II,  8;  Lat. 
1.  24.  L.  7-8  inches.  (Cuv.  <fc  Vol.)  West  Indies,  north  to  Southern 
Florida  {Bean). 

(Blodi,  Ichth.  1797,  18,  pi.  121:  Scarm  in8uUB'8anci(F'Cruciff  Bloch.  &  Schii.  1801,  2a'): 
ScaniH  altvrnans  C.  &  V.  xiv,  200:  Paeudoscarus  sancta-crucis  Glint  her,  iv,  22G.) 

hh,  Dursal  spiues  pangeut;  scales  on  cheek  in  one  series.     {Sparisoma*  Sw.) 

954  (c).  S.  sqaalidas  Voey.—  Vieja  Muger, 

Rosy  olive;  a  black  blotch  on  the  upper  half  of  base  of  j>ec- 
toral;  front  of  head  with  brownish  reticulations;  fins  rosy;  color  in 


*  Swainson,  Class.  Fishes,  ii,  227,  1839:   type  Sparus  dbildgaardii  Blooh.  ( =  «^cari(« 
Bleeker,  not  of  Forsk&l,  which  is  Hemistoma  Sw.  or  Pseudaacarus  Bleeker.) 
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spirits  nearly  plain ;  faint  whitish  streaks  along  the  rows  of  scales  on 
the  sides.  Teeth  rather  distinct;  caudal  emarginate,  the  outer  angles 
produced;  cheeks  with  about  three  scales.  Head  3J;  depth  3.  West 
Indies,  north  to  Garden  Key,  Florida. 

(Poey,  Mem.  Cuba,  ii,  218,  1860;  Poey,  8yii.  Pise.  Cub.  338.) 
054  (d),  S.  raillans  C.  <&  Y. — Spanish  Porgy, 

It  eddish  olive;  lower  parts  and  anal  rose-colored;  dorsal  iin  and 
upper  parts  marbled  with  brownish;  caudal  with  irregular  dark  cross- 
bands,  including  whitish  spots,  and  with  a  narrow  whitish  edge;  anal 
with  four  oblique  dark  spots;  root  of  the  pectoral  blackish;  a  lijjht 
band  across  chin.  Snout  not  twice  length  of  eye.  Caudal  truncate, 
the  outer  rays  slightly  produced  in  the  adult,  rounded  in  young. 
Teeth  very  distinct;  young  with  pointed  teeth  directed  outward  around 
the  jaw.  Four  scales  on  cheek.  L.  8  inches.  {GUnther).  Florida  to 
Brazil. 

CCuv.  &  Val.  xiv,  206;  Gunther  iv,  ill ;  Goode,  Bull.  U.  S.  Nat.  Mas.  v,  32.) 

Page  608.  After  Heros  cyanoguttattis  add : 
955  (b).  H.  paTonaceus  Garmao. 

Dark  brown,  flecked  with  pale;  4  to  6  ocellated,  vertically -expanded 
black  spots  on  side  below  dorsal  fin;  an  ocellated  black  spot  on  base 
of  tail  above  lateral  line;  side  with  10  or  12  faint  dark  cross-bands. 
Head  bs  deep  as  long.  .  Eye  large,  wider  than  preorbital,  its  front  be- 
hind tip  of  maxillary;  5  rows  of  scales  on  cheek.  Fifth  dorsal  spine 
highest;  soft  dorsal  and  anal  reaching  caudal;  pectorals  to  vent.  Head 
2f ;  depth  2}.  D.  XVI,  12;  A.  V,  8;  scales  4-32^12.  Monclova,  Coa- 
huila.     [Garman.) 

(Carman,  Bull.  Mas.  Comp.  Zool.  1881,  93.) 

Page  (UO.  It  is  probably  better  to  recognize  the  genus  325  (6),  Gly- 
phidodon  Liic,  distinguished  from  Pomacentrus  by  its  notched  teeth. 
Our  species  may  stand  as — 

956.  G.  decBivlfrons  (Gill)  Gthr. 

(ICitHdhi^'odnn  necUHfi'ouH  and  E,  concolor  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  37: 
EuscViHinduH  anahgua  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1803,  '220;  GUnther,  iv,  38.) 

059.  G.  ^axatills  (L.)  Lac. 

Pa«;e  (ill.  CkromiH  pxincUpinniH  belongs  to  the  subgenus  Furcaria 
Poey  (Memorias  Cuba,  ii,  195:  type  Furcaria  pmicta  Voey  =  Ayresia 
Coopei),  distinguished  from  Chromin  proper  by  thamore  elongate  body, 
the  more  deeply  forked  caudal,  and  by  the  presence  of  12  dorsal  spines. 
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Page  612.  After  Chromis  inaolatus  add: 

961  (b).,  €•  enchrysarus  J.  &  G. 

Dusky  bluish;  a  blue  stripe  from  tip  of  snout  through  upper  part  of 
eye  to  above  lateral  line;  caudal  deep  yellow;  i)ectoral8,  most  of  soft 
dorsal,  and  distal  half  of  anal,  light  yellow;  fins  otherwise  dusky;  a 
small  black  spot  in  axil.  Body  regularly  ovate-oblong.  Jaws  equal, 
the  maxillary  3|  in  head,  extending  a  little  past  eye;  preopercle  with 
blunt  serrations.  Teeth  slender,  conical,  in  a  moderate  band.  Dorsal 
emarginate,  the  longest  spine  1^  in  head;  caudal  lunate;  second  anal 
spine  If  in  head.  Head  3i^;  depth  2.  D.  XIII,  12;  A.  II,  12;  scales 
3-26-9.    Pensacola,  Fla. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1882,  286.) 

Page  615.  After  Chcetodon  macuUxnnctus  add: 

963  (6).  €•  bimacalatas  Bloch.— Four-eyed  Fish;   White  Angel 

Pearly  gray;  snout,  edge  of  opercle,  base  of  pectoral,  anal,  caudal, 
and  dorsal  bright  yellow;  a  black  band,  edged  with  yellow,  extending 
from  a  point  in  front  of  and  below  first  dorsal  spine  across  eye  to  mar- 
gin of  interopercle;  soft  dorsal  with  a  large,  round,  indistinct  black 
spot  at  its  base,  between  fifth  and  twelfth  raj's,  and  a  small,  de^p  black 
spot  at  its  angle;  soft  dorsal  with  a  narrow  marginal  line  of  black;  soft 
anal  with  a  narrow  submarginal  band  of  light  blue,  edged  anteriorly 
with  black;  caudal  with  a  terminal  band  of  bluish,  the  center  bright 
yellow;  base  of  ventrals  blotched  with  yellow.  Snout  produced, 
longer  than  eye;  preopercle  finely  denticulated.  Soft  dorsal  and  anal 
angular  behind.  D.  XII,  20;  A.  Ill,  16;  scales  6-34-15.  {Goode; 
GUntlier.)    West  Indies,  north  to  Key  West  (Stearns). 

(Bloch,  Ichth.  vii,  1797,  taf.  219;  Giinther,  ii,  9;  Poey,  Memorias,  ii,  371,  1861: 
SarothroduH  himaculatu8  Goode,  Bull.  U.  S.  Nat.  Mu8.  v,  43. ) 

963  (c).  C.  capistratas  L. 

A  black,  white-edged,  ocular  band,  much  narrower  than  the  eye^  ex- 
tending over  the  interopercle,  not  over  the  chest;  a  round,  black,  white- 
edged  spot  imuiediately  before  the  angle  made  by  the  dorsal  fin  and 
the  back  of  the  tail ;  blackish  oblique  streaks  along  the  series  of  scales; 
those  of  the  upper  half  of  the  body  descending  forwards;  thcKse  of  the 
lower  ascending  forwards;  a  grayish  band,  edged  with  black,  a<!ross 
the  middle  of  caudal,  continued  on  the  soft  dorsal  and  anal  fins,  when' 
it  runs  parallel  with  the  margin  and  near  it;  ventrals  whitish.  Snout 
very  slightly  produced,  nearly  as  long  as  eye;  proopercle  very  faintly 
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serrate.     Soft  dorsal  and  anal  angular  behind.    D.  XIII,  19;  A.  Ill, 
17;  scales  6-42-17.    {Chunlher.)    West  Indies,  north  to  Florida  Keys. 

(L.  Syst.  Nat.;  Giinther,  ii,  12.) 

Page  615.  After  Potnacanthus  ciliaris  add: 
964  (6).  P.  tricolor  (Bloch)  J.  <&  G.— Black  Angel, 

Head,  caudal  fin,  anterior  part  of  trunk,  and  margins  of  soft  dorsal 
and  anal  yellow;  rest  of  body  black.  Preopercular  spine  grooved, 
reaching  to  posterior  margin  of  opercle.  Soft  dorsal,  anal,  and  upper 
ray  of  caudal,  moderately  produced.  D.  XIV,  19;  A.  Ill,  18;  scales 
8-48-25.     {Oilnther.)    West  Indies,  north  to  Florida  Keys. 

(Chaiodon  tricolor  Bloch,  Ichth.  xii,  1797,  taf.  4*25:  Holaoanihua  tricolor  C.  &  V.  vii, 
16*2:  Holacanthus  tricolor  Giinther,  ii,  49.) 

Page  617.  After  Acanthurus  chirurgus  add: 

966  (b).  A  nigrricans  (L.)  Bloch. 

Closely  related  to  Acanthurus  chirurguSj  differing  in  the  longer  snout, 
which  is  more  convex  in  its  upper  jiortion.  Caudal  triangular,  scarcely 
concave  behind;  vertical  bands  on  the  side  very  narrow,  usually  dis- 
appearing after  death;  fins  without  oblique  stripes.  (Poey.)  West  In- 
dies, occasionally  northward  (said  to  have  been  once  taken  at  New 
York). 

{Chaiodon  nigricans  Linn.  Syst.  Nat.:  Acanihurun  phlebotomu*  Cuv.  &,  Val.  x,  176, 
tab.  2^,  1835:  Acanthurus  phlehoUmus  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.  1»80,  245.) 

966  (^).  A.  tractas  Poey. 

Distinguished  most  readily  by  the  length  of  the  caudal  lobes,  especi- 
ally the  upper,  which  is  notably  longer  than  the  lower,  its  tip  ending 
in  a  wliitish  thread;  anterior  profile  moderately  curved.  Dorsal  with 
faint  oblique  streaks.  Body  usually  without  dark  streaks.  West  In- 
dies and  both  coasts  of  Me  iico,  occasional  northward. 

{Acanthurus  chirurgus  C.  &  V.  x,  163  (not  Chaiodon  chirurgus  Bloch);  Poey,  Mem. 
Cuba,  ii,  208,  1860;  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.  1880,  246.) 

Page  628.  Astroscopus  ygrcecum  and  A.  anoplus  are  very  closely  re- 
lated.   The  following  distinctive  characters  may  be  found  useful : 

In  A.  anopluH  the  ]>ale  spots  are  much  smaller,  less  sharply  defined, 
and  occupy  a  smaller  area  than  in  A.  y-grcecum;  the  lower  part  of  head 
has  two  black  blotches  in  both  species;  the  second  dorsal,  anal,  and 
veutrals  are  nearly  or  quite  plain.  The  naked  area  behind  each  eye  is, 
in  A.  anaplusy  lunate,  it^  length  barely  twice  that  of  the  snout;  the  bony 
V-shax)ed  plate  is  short  and  broad,  concave  on  the  median  line,  and 
forked  for  about  half  its  length,  the  posterior  undivided  poition  broader 
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than  long;  the  bony  bridge  across  the  occiput  but  little  shorter  than  the 
part  of  the  head  which  precedes  it.  In  A.  ygrcecum  the  naked  area  is 
trapezoidal,  longer  than  broad,  and  about  4  times  the  length  of  the  snont : 

* 

the  Y  is  forked  for  more  than  half  its  length,  its  undivided  part  more 
than  twice  as  long  as  broad,  and  not  concave;  the  occipital  plate  is  not 
half  as  long  as  the  part  of  the  head  which  precedes  it. 

Page  629.  After  Astroscopus  anophis  add : 

Family  GUI  (6)  — OPISTHOGN ATHID^. 

Body  oblong  or  elongate,  low,  moderately  compressed,  covered  with 
small,  cycloid  scales.  Lateral  line  present,  usually  incomplete,  straight, 
running  close  to  the  dorsal  fin.  Head  large,  naked,  the  anterior  profile 
decurved.  Mouth  terminal,  horizontal,  its  cleft  usually  very  wide,  the 
maxillary  extending  past  the  eye,  and  sometimes  considerably  beyond 
the  heaxl;  supplemental  maxillary  present;  premaxillaries  i)rotractile: 
jaws  subequal,  with  conical  or  cardiform  teeth ;  vomer  usually  with  a 
few  teeth;  palatines  toothless;  opercles  unarmed;  no  suborbital  stay. 
Pseudobranchiae  present.  Gill-rakers  rather  long;  gills  4,  a  slit  behind 
the  fourth;  gill-membranes  united,  free  from  the  isthmus.  Branchias- 
tegals  6.  Air-bladder  present.  Ko  pyloric  coeca.  Dorsal  fin  long,  con- 
tinuous, its  anterior  half  composed  of  slender,  flexible  spines;  caudal 
distinct,  rounded  or  lanceolate;  tail  diphycercal;  anal  long,  without 
distinct  spines;  ventrals  separate,  jugular,  I,  5,  the  middle  rays  long- 
est; pectorals  fan-shaped.  Two  genera,  of  about  12  species,  inhab- 
iting rocky  bottoms  in  tropical  seas.  Their  relationships  are  apparently 
with  Trachinoid  forms,  but  they  bear  considerable  resemblance  to  th« 
Glinoid  Blennies.  (Trachinid^je^  genus  Opisthognathus  GUntber,  ii,  254- 
256.) 

a.  Maxillary  of  mpdcrate  lengthy  tmncate  behind . Gna.th^'POPS,  338  (6). 

aa.  Maxillary  of  great  length,  prolonged  in  a  flexible  lamina  behind. 

Opisthognathus.  338  (c). 

338  (6).— Oi\ATHirPOP8  Gill. 

(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1662,  241:  type  Opisthognathus  maxillosus  Poey.) 

Tbis  genus  includes  those  Opisthognathidce  in  which  the  maxillary  is 
of  medium  length  and  truncate  behind,  (^'vo'^o?,  jaw;  ^jtoi,  below;  c«f, 
eve. 

9TT  (6).  O.  maxlUosus  (Poey)  Gill. 

Color  grayish  olive,  with  7  irregular  ^-slia^ped  bars  of  darker,  every- 
where much  marbled  and  variegated;  fins  all  similarly  marked,  the 
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ventrals  dusky,  the  dorsal  with  a  dusky  blotch  in  front.  Body  moder- 
ately compressed;  head  not  very  large;  maxillary  truncate  behind,  ex- 
tending behind  eye  for  a  distance  about  §  diameter  of  eye,  its  length  1% 
in  head;  eye  n§  in  head.  Teeth  conical,  curved,  well  separated,  mostly 
in  a  single  series.  lN"o  teeth  on  vomer.  Fins  moderate;  dorsal  con- 
tinuous, its  spines  slender ;  caudal  short,  its  length  §  head.  Head  3| ; 
depth  ^.  D.  VIII,  17 ;  A.  II,  13 ;  Lat.  1.  65.  Cuba,  north  to  Garden 
Key,  Florida. 

(Opisthognalhua  majnl1o8U8  Poey,  Mem.  Cnba,  ii,  286, 1860;  Poey,  Syn.  Pise.  Cub. 400.) 

336  (c).— OPISTHOONATHIJS  Cuvier. 
(Cuvier,  R^gne  Anim.  ed.  2,  1829:  type  Opisihognathus  sonneratii  Cuv.) 

Maxillary  ])rolonged  backward  in  a  long,  flexible  lamina,  which  some- 
times reaches  base  of  pectoral.  Characters  of  the  genus  otherwise  in- 
cluded above.    (SntadTjy  behind ;  yvdOoq^  jaw.) 

977  (c).  O.  scaphinms  Goode  <&  Bean. 

Grayish  olive,  much  variegated  with  whitish  and  dark  olive ;  about 
6  irregular  dusky  bands  on  the  body,  which  extend  on  the  dorsal  fin; 
whitish  markings  on  body  forming  roundish  spots,  surrounded  by 
reticulations  of  grayish  olive;  head  marbled,  its  posterior  part,  as 
well  as  the  sides  of  the  back  and  pectoral  base,  with  small  blackish 
dots;  membrane  lining  the  inside  of  the  maxillary  with  2  curved  inky- 
black  bands  on  a  white  ground;  angle  of  mouth  with  a  black  spot; 
lining  of  opercle  black;  fins  all  variegated  like  the  body.  Body  mod- 
erately elongate,  somewhat  compressed.  Head  blunt  anteriorly ;  snout 
very  short,  about  as  long  as  pupil;  eye  large,  4  in  head;  maxillary 
reaching  slightly  past  edge  of  preopercle,  but  not  to  end  of  head,  its 
length  contained  3J  times  in  length  of  body.  Teeth  rather  strong,  wide- 
set,  forming  2  distinct  series,  directed  backward,  especially  in  the  upper 
jaw;  lateral  teeth  of  lower  jaw  largest;  a  single  vomerine  tooth.  Gill- 
rakers  long  and  slender,  nearly  20  below  angle.  Scales  very  small. 
Dorsal  fin  low,  continuous,  the  soft  raya  but  little  higher  than  the 
spines,  which  are  slender  and  flexible,  the  longest  3J  in  head.  Caudal 
short,  rounded,  its  length  5f  in  body.  Anal  similar  to  soft  dorsal. 
Pectoral  half  as  long  as  head.  Depth  5.  D.  XI,  IG;  A.  18;  P.  17; 
Lat.  I.  KM).    Florida  Keys. 

(Gotxio  &  Beau,  Proc.  U.  S.  Nat.  Mns.  1882,  417.) 

9TT  (^0-  O.  lonchurus  J.  &  O. 

Olivaceous;  margin  of  upper  lip  with  a  nari'ow  black  stripe;  caudal 
with  3  dusky  bars ;  color  of  rest  of  body  nearly  nniform.    Head  not  very 


944      CONTRIBUTIONS   TO   NORTH   AMERICAN    ICHTHYOLOGY — IV. 

large;  snout  very  short,  shorter  than  pupil;  eye  3 J  in  head;  maxillary 
14^  in  head,  rather  narrow;  lower  jaw  included;  vomer  with  5  rather 
large  teeth.  Longest  dorsal  spine  about  as  long  as  head,  slightly 
higher  than  soft  rays;  caudal  long,  the  middle  rays  scarcely  shorter 
than  head;  longest  anal  rays  1^  in  head;  pectoral  little  more  than  half 
head.  Scales  moderate.  Head  3J^;  depth  4f.  D.  25;  A.  15;  Lat.  I. 
67.  Two  specimens  known,  taken  from  the  stomach  of  a  Red  Snapper 
at  Pensacola,  Fla. 

(Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mus.  1882,  290.) 

Page  630.  In  key,  nnder  jy,  after  the  word  " series,"  add  "in  lower 
jaw." 

Page  632.  Dormitator  Uneatus  is  apparently  identical  with  i).  macu- 
lutiiSj  and  may  be  suppressed.  The  genus  Dormitator  is  best  distin- 
guished from  FAeotris  by  the  numerous  long,  lamelliform  appendages  of 
the  narrow  lower  pharyngeal  bones.  In  Philypnu^y  CuliuSj  and  Eleotrin 
the  bones  are  broader,  and  without  appendages. 

841  (&).—€ VliIVS  Bleeker. 
(Blecker,  Boeroe,  411 :  type  EleoirU  niger  Q.  &  G.  =  PceciliafuBca  Bl.  &,  Schn. 

This  genus  is  distinguished  from  EUotris  by  the  presence  of  a  stout 
hook-like  spine,  directed  downwards  and  forwards,  near  the  angle  of 
the  preopercle.  Gill-openings  extended  forwards.  Teeth  fixed.  Spe- 
cies rather  numerous  in  brackish  and  fresh  waters  of  tropical  regions. 
(Name  of  Indian  origin.) 

961  (6).  €•  amblyopsls  Cope. 

Dull  olivaceous;  everywhere  dusted  with  dark  points;  finely  barred 
with  paler;  a  black  streak  from  eye  to  upper  edge  of  gill-opening;  a 
blackish  spot  above  base  of  pectoral.  Form  of  Eleotris  gyrinns.  Max- 
illary reaching  middle  of  eye,  2|  in  head;  teeth  of  the  inner  series  in 
each  jaw  largest.  Scales  larger  than  in  other  species  of  the  genus. 
Head  3f ;  depth  5 J.  D.  VI,  9;  A.  8;  Lat.  1.  48.  South  Carolina  to 
West  Florida  and  Surinam. 

(Cope,  Trans.  Am.  Philos.  Soc.  Phila.  1870,  473.) 

Page  632.  GoMus  catulvs  Grd.  proves  to  be  a  true  Oobiu4ij  and  is 
identical  with  Gohius  soporator.  It  should,  therefore,  be  erased.  The 
upi)er  rays  of  the  pectoral  are  silk-like.  Head  3J;  depth  4^.  J). 
VI-10;  A.  I,  9;  Lat.  1.  33  to  38;  12  rows  between  dorsal  and  anal.  It 
is  very  abundant  about  rocks  and  ballast  heaps  from  Florida  to  Texas. 
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Professor  Gill  informs  us  that  one  of  the  species  of  Oobius  described 
by  Girard  firom  Texas  is,  however,  undoubtedly  a  true  JEvorthodu^.  As 
all  of  these  species,  except  0.  toiirdemanni^  have  now  been  accounted 
for,  the  latter  species  may  be  provisionally  referred  to  Evorthodus. 

Page  633.  No.  983,  JEuctenogobius  lyricus  is  a  marine  species,  found 
along  the  coast  of  Texas.  The  genus  JSttcterMgobius  intergrades  with 
Oobius  and  can  hardly  be  retained. 

Page  633.  After  Oobius  lyricus  add: 

963  (&).  O.  encfleonms  J.  &  G. 

3  olivaceous,  mottled  with  darker  above;  a  series  of  4  obscure  oblong 
dark  blotches  along  middle  of  sides ;  a  dark  spot  at  base  of  caudal ; 
each  side  of  nape  with  an  intense  blue-black  spot  larger  than  eye ;  an 
obscure  dusky  streak  from  eye  forward  to  mouth.  Both  dorsals  trans* 
lucent,  with  series  of  bright  reddish-brown  spots  as  large  as  pupil ; 
upper  lobe  of  caudal  light  reddish,  the  lower  blue-black ;  anal  and  v^* 
trals  dusky-bluish;  pectorals  slightly  dusky,  with  a  narrow  bright 
pinkish  border  behind.  Body  very  elongate ;  head  compressed ;  cheeks 
high  and  vertical ;  snout  very  short,  vertically  rounded.  Mouth  nearly 
horizontal,  large,  the  maxillary  nearly  half  head,  reaching  about  to 
posterior  margin  of  orbit;  upper  jaw  with  an  outer  series  of  strong 
curved  canines,  the  inner  series  and  those  in  lower  jaw  small.  Inter- 
orbital  width  about  equaling  pupil;  eye  about  i  head;  gill-opening  2^ 
in  head;  the  isthmus  wide.  Dorsal  spines  not  filamentous;  soft  dorsal 
and  anal  high,  reachiug  caudal  when  depressed;  caudal  lanceolate,  the 
middle  rays  produced,  2§  in  length.  Pectoral  rays  not  silk-like.  Body 
covered  with  small  ctenoid  scales,  much  reduced  anteriorly;  head,  ante- 
dorsal  region,  and  breast  naked.  $  with  smaller  mouth  and  no  red  ou 
fins.    Charleston,  S.  C. 

(Jordan  &  Gilbert,  Proo.  U.  S.  Nat.  Mns.  1882.) 

Page  634.  Oobius  carolinensis  Gill  is  indistinguishable  from  Oobius 
soporatoTy  and  may  be  suppressed.  Oobius  mapo  Poey  (Mem.  Cuba,  ii, 
277),  seems  to  be  the  same  species. 

Page  634.  Oobius  gulosus  Grd.  is  a  si>ecies  of  Lepidogobius^  and  should 
be  transferred  to  page  638,  after  L.  newberrii.    It  may  be  thiis  defined : 

999  (5),  986.  li.  grulosas  (Grd.)  J.  &  G. 

Light  olive,  with  sharply* defined  markings  of  dark  brown;  those  on 
the  head  mostly  longitudiual  streaks;  those  on  the  body  forming  dark 
Bull.  Nat  Mus.  No.  16 60 
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cross-bars  and  blotches;  fins  mostly  spotted  or  barred.  Body  elongate. 
Head  large,  low,  not  very  blunt.  Mouth  large,  very  obliqne,  the  man- 
dible strongly  projecting;  the  maxillary  extending  to  below  middle  of 
pupil,  2  in  head.  Teeth  in  few  series,  those  of  the  outer  row  very 
long,  slender,  and  curved.  Scales  small,  cycloid,  imbedded.  Head 
and  nape  scaleless.  Dorsal  spines  slender,  the  longest  somewhat  fila- 
mentous; caudal  long;  upper  pectoral  rays  not  silk  like;  ventrals  in* 
eerted  directly  below  pectorals.  Head  3J;  depth  5.  D.  VI-15;  A.  16; 
Lat.  1.  42.    L.  3  inches.    Florida  to  Texas. 

(Gobius  gulo8U8  Grd.  U.  S.  Mex.  Bound.  Snrv.  Ichth.  1B59,  26.) 

Page  635.  Before  OoMm  glaucofrcenum  insert — 
9§T  (h),  O.  boleosoma  J.  &  6. 

Pale  olivaceous,  mottled  with  darker;  male  with  a  black  humeral 
spot;  fins  barred,  their  edges  tinged  with  orange.  Form,  size,  and 
coloration  of  Boleosoma  olmstedi.  Head  not  very  blunt.  Mouth  mod- 
erate, horizontal,  the  lower  jaw  included;  the  maxillary  reaching  nearly 
to  middle  of  eye.  Teeth  small,  slender,  in  narrow  bands,  the  outer 
fiomewhat  larger.  Scales  moderate,  ctenoid.  Dorsal  spines  not  fila- 
mentous; caudal  pointed,  slightly  longer  than  head;  upper  rays  of 
pectorals  not  silk-like.  Head  4;  depth  4J.  D.  VI-12;  A.  1, 11;  Lat 
1.  33.    L.  2  inches.    Pensacola,  Fla. 

(Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  295.) 

98T  (c).  O.  stli^maturus  Goode  &  Bean. 

Light  olive,  sides  marbled  with  whitish;* a  dusky  spot  on  opercle  and 
one  below  eye;  sides  with  5  dusky  blotches  along  median  line,  the  last 
one  a  round  black  spot  at  base  of  caudal;  vertical'fins  with  wavy  black- 
ish bars;  paired  fins  plain.  Form  of  0.  boleosoma;  head  not  very  blunt; 
snout  little  shorter  than  eye;  lower  jaw  not  shorter  than  upper.  Max- 
illary extending  to  below  middle  of  eye,  2§  in  head.  Teeth  strong, 
curved,  those  of  the  upper  jaw  in  a  narrowband,  two  of  the  teeth  some- 
what canine  like;  lower  teeth  large,  in  a  single  irregular  series.  Scales 
large,  those  on  the  nape  reduced,  all  ctenoid.  Dorsal  spines  slender; 
fins  not  elevated ;  caudal  as  long  as  head ;  upper  rays  of  pectoral  not 
fiilk-like.  Head  4;  depth  6.  D.  VI-12;  A.  12;  Lat.  1.  30.  L.  2  inches. 
West  coast  of  Florida. 

(Goode  &  Bean,  Proc.  U.  8.  Nat.  Mns.  1882, 418.) 

98T  (d).  O.  nlcholsl  Bean. 

Olivaceous;  scales  edged  with  dusky;  top  of  spinous  dorsal  black; 
second  dorsal  and  caudal  spotted  with  dark;  ventrals  black.    Body 
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Stoat,  compressed.  Snout  obtuse,  about  as  long  as  eye;  maxillary 
reaching  front  of  pupil ;  lower  jaw  slightly  projecting ;  teeth  slender, 
in  several  series,  the  outer  enlarged.  Last  rays  of  soft  dorsal  nearly 
as  long  as  head;  caudal  convex,  nearly  as  long  as  head;  pectoral  as 
long  as  head,  none  of  its  rays  silk-like.  Scales  large;  head  naked. 
Head  df ;  depth  ^.  D.  yi-14 ;  A.  12 ;  scales  26-10.  L.  4^  inches. 
Coast  of  British  Columbia.    (Bean.) 

(Bean,  Proo.  U.  8.  Nat.  Mas.  ItiSl,  469.) 

Page  636.  After  OobianeUus  ooeanums  add: 
989  (&).  G.  sti^maticas  Poey.— i?«mera2da. 

Brown;  head  with  4  vertical  broad  black  bands;  3  on  the  cheek,  1 
on  the  opercle;  body  with  10  narrow  vertical  yellow  bars;  pectorals  and 
caudal  with  cross-rows  of  brown  spot«;  ventrals  yellow,  with  black 
edgings;  a  small  black  shoulder  spot.  Profile  bluntly  decurved;  max- 
illary reaching  past  middle  of  orbit.  Teeth  slender,  in  bands,  the  outer 
row  enlarged.  Pectoral  as  long  as  head;  caudal  pointed,  half  as  long 
as  body.  Scales  ciliated.  Head  4;  depth  4^.  D.  yi-12;  A.  13;  Lat. 
1.  30.    {Poey.)    Southern  Florida  (Bean)  to  Cuba. 

{Smaragdua  atignuiticM  Poey,  Memoriaa  Caba,  ii,  281,  1860;  Poey,  Syn.  Piso.  Cab. 
394.) 

The  scales  in  OohioneUus  oceanicus  vary  considerably.    Lat.  1. 60  to  80. 

Page  637.  After  Lepidogohius  gulosus  add; 
993  (o).  Mj.  tlialassinas  Jor.  &,  Gilb. 

Body  translucent,  very  thickly  covered  with  very  minute,  shining- 
green  dots,  least  numerous  on  tail;  three  conspicuous  translucent  bars, 
wider  than  the  interspaces,  crossing  sides  immediately  behind  head; 
two  narrow  brilliautly-green  lines  running  obliquely  across  cheeks; 
dorsals  whitish,  with  two  or  three  lengthwise  series  of  large  reddish- 
brown  spots ;  spinous  dorsal  blackish  at  base ;  anal  whitish  at  base, 
the  anterior  rays  tipped  with  brilliant  white,  the  greater  portion  of  fin, 
as  well  as  lower  part  of  caudal  fin,  blackish;  upper  caudal  rays  marked 
with  red;  ventrals  light  buff;  pectorals  translucent.  Body  elongate, 
much  compressed;  caudal  peduncle  very  narrow  and  short ;  head  com- 
pressed, much  higher  than  wide,  with  very  short,  acute  snout;  mouth 
terminal,  wide  and  oblique ;  the  jaws  equal;  maxillary  reaching  vertical 
from  middle  of  orbit,  half  length  of  head.  Teeth  apparently  in  a  very 
narrow  band,  behind  an  outer  series  of  strong  conical  teeth  (the  inner 
band  cannot  be  certainly  verified  in  our  specimens).    Eyes  high,  sepa- 
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rated  by  a  very  Darrow  iDterorbital  space.  Dorsal  spines  slender,  the 
fifth  slightly  produced,  reaching  base  of  third  soft  ray  when  depressed. 
Last  rays  of  dorsal  and  anal  reaching  slightly  past  base  of  caudal. 
Oaadal  lanceolate,  the  middle  rays  produced,  2§  in  body.  Upper  pec- 
toral rays  not  silk-like.  Ventral  longer  than  head,  reaching  beyond 
front  of  anal.  Body  covered  with  very  small  cycloid  scales,  which  are 
readily  deciduous;  head  naked.  Head  3^;  depth  4|.  D.  YII~16;  A. 
15.  L.  1^  inches.  Charleston  Harbor.  This  species  is  closely  allied 
to  L,  emblematicus  Jor.  &  Gilb.,  from  Panama. 

(Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mua.  1882.) 

Page  638.  Instead  of  OoMosoma  alq^idotum  read : 

993.  G.  bosci  (Lac.)  J.  &  G. 

To  the  synonomy  add: 

{Gohius  ho8C  Lac^p^de,  Hist.  Nat.  PoIbb.  ii,  555, 1800.  The  name  aUpidotuB  was  given 
by  Schneider  in  1801  as  a  substitute  for  this  personal  name.) 

Page  638.  Oobiosoma  molestum  is  not  distinguishable  by  us  tcom  0. 
bosci.    It  may  therefore  be  suppressed. 

Page  638.  After  Oobiosoma  bosci  add: 

993  (&).  G.  ios  Jor.  &  Gilb. 

Light  olive;  back,  sides,  and  upper  fins  speckled  with  dark  olive; 
caudal  with  3  or  4  dark  olive  cross-bars ;  lower  fins  pale.  Body  long 
and  slender,  moderately  compressed ;  head  long  and  low,  anteriorly 
]>ointed,  its  profile  scarcely  convex ;  mouth  very  large,  oblique,  the 
jaws  snbequal ;  maxillary  reaching  middle  of  cheek,  its  length  more 
than  half  head ;  teeth  slender,  in  moderate  bands,  the  outer  somewhat 
enlarged.  Eye  as  long  as  snout,  4}  in  head.  Body  entirely  naked. 
Fins  low,  the  spines  slender;  caudal  short.  Head  4^;  depth  6§.  D. 
VI-15;  A.  12.  L.  2  inches.  Puget  Sound;  one  specimen  known,  firom 
the  stomach  of  a  Hexagrammus  asper. 

(Jor.  &,  Gilb.  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  639.  After  Tyntlastes  sagitia  add: 

8ftO  (5).— IOGI.OSSUS  Bean. 
(Bean,  Proc.  U.  S.  Nat.  Mus.  1882,  419:  type  logloBsua  calliurus  Bean.) 

Body  elongate,  strongly  compressed,  of  equal  depth  throughout,  cov- 
ered with  very  small,  mostly  cycloid,  scales.  Head  short,  compressed, 
not  keeled  above;  mouth  large,  oblique,  the  lower  jaw  projecting; 
teeth  in  narrow  bands  or  single  series,  some  of  them  canine;  no  teeth 
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on  vomer  or  palatineB;  tongue  very  slender,  sharp;  opercles  unarmed. 
Gill-openings  very  wide,  the  membranes  narrowly  joined  to  the  isthmus 
on  the  median  line.  No  lateral  line.  Branchiostegals  5.  Dorsals  sep- 
arate; the  first  of  6  very  slender,  flexible  spines;  the  second  elongate, 
similar  to  the  anal;  caudal  long  and  pointed,  free  from  dorsal  and  anal; 
ventrals  close  together,  separate,  each  of  one  spine  and  four  rays,  their 
insertion  below  or  behind  pectorals;  anal  papilla  present,  (to?,  dart; 
yXmaaa^  touguc.)  A  remarkable  type,  belonging  to  the  OxymetojpontinaSy 
diflering  widely  from  our  other  Gobioid  fishes. 

996  (6).  I.  calliurus  Bean. 

Light  olive,  without  distinct  markings  (in  spirits);  tip  of  first  dorsal 
dusky;  caudal  apparently  with  a  median  reddish  stripe  and  two  bluish 
bands.  Head  not  crested,  its  upper  surface  gently  rounded;  maxillary 
extending  to  opposite  front  of  pupil,  2^  in  head;  upper  jaw  with  about 
2  series  of  teeth,  the  outer  enlarged;  2  curved  canines  behind  the  band; 
lower  jaw  with  about  1  row  of  smaller  teeth,  besides  about  4  canines. 
Eye  large,  twice  length  of  snout,  3|  in  head.  Gill  rakers  long  and 
slender.  Dorsal  fins  contiguous,  the  longest  spine  filamentous,  about 
as  long  as  head;  caudal  lanceolate,  half  as  long  as  rest  of  body;  ven- 
trals inserted  very  slightly  in  advance  of  pectorals,  nearly  as  long  as 
head.  Scales  minute,  mostly  cycloid.  Head  5;  depth  7 J.  D.  VI-22; 
A.  I,  21.    L.  4  inches.    Deep  water  off  Pe»sacola,  Fla. 

(Bean,  Proc.  U.  S.  Nat.  Mns.  1882,  419;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mu«. 
1882,297.) 

Page  642.  Hexagrammus  ordinatus  is  a  typical  Hexagrammus,  having 
the  dorsal  fin  divided.  The  genus  Pleurogrammus  should  probably  be 
adopted  for  ff.  monopterygiusy  which  is,  in  Alaska,  one  of  the  most  im- 
portant food-fishes,  according  to  Dr.  Bean. 

Page  644.  Dr.  Bean  considers  our  suggestion,  that  Hexagrammus 
scaber  is  the  young  of  H,  asper,  as  improbable.  The  following  are  the 
characters  assigned  to  the  former  species: 

999  (b).  H.  scaber  Bean. 

Light  brown,  silvery  below ;  each  dorsal  with  3  dark  blotches,  smaller 
than  eye,  not  reaching  base  of  fin;  pectorals,  ventrals,  and  anal  immac- 
ulate. Teeth  on  jaws  and  vomer;  none  on  palatines.  A  tentacle  above 
eye.  Six  lateral  lines  on  each  side;  the  supplemental  one  faint,  extend- 
ing backward  from  above  base  of  i)ectoral,  disappearing  near  middle  of 
body.    Scales  everywhere  very  rough.    Caudal  forked ;  dorsal  deeply 
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Dotched.    Head  4J;  depth  4 J.    D.  XX,  24;  A.  23;  Lat  1. 105;  1.  tr.  50. 
L.  3  inches.    Coast  of  Alaska;  known  from  young  specimens  only. 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1881,  154.) 

Page  661.  Sebastodes  proriger  ranges  northward  to  Alaska,  where  it 
grows  to  a  considerable  size.  In  the  original  descriptions,  both  of 
*'^  Epinephelu^  dliatua^  and  ^^Perca  variabilis j^  it  is  evident  that  8.  pro- 
riger has  been  confounded  by  Tilesius  and  Pallas  with  the  species  for 
which  we  have  retained  the  name  of  S.  ciliattis. 

On  page  665,  after  Sehastodes  ruber ^  add: 

1019  (&).  S.  umbrosas  J.  &.  G. 

Light  orange,  overlaid  everywhere  with  blackish,  the  latter  color 
forming  on  the  lower  part  of  the  sides  reticulations  in  fine  pattern, 
the  centers  of  the  scales  being  paler  than  the  edges;  sides  of  head 
with  dusky  shades;  sides  of  back  with  some  large  areas  of  blackish; 
upper  parts  with  5  large  rounded  blotches  of  pink  washed  with  orange, 
these  blotches  arranged  as  in  consteUatuSj  but  larger,  less  sharply  de- 
fined, and  of  a  different  hue;  the  second  blotch  with  a  smaller  one  above 
it;  a  rosy  spot  on  opercular  flap;  fins  pale  orange,  shaded  with  dusky. 
General  form  of  constellatus.  Mouth  moderate,  oblique,  the  lower  jaw 
scarcely  projecting,  its  tip  fitting  into  the  emarginate  tip  of  upper  jaw; 
maxillary  2  in  head,  reaching  posterior  margin  of  pupil;  both  jaws  with 
small,  smoothish  scales.  Cranial  ridges  rather  sharp,  lower  than  in  con- 
stellatns;  preocular,  supraocular,  postoculq^r,  tympanic,  and  occipital 
spines  present;  iuterorbital  area  concave,  with  two  prominent  ridges; 
the  region  much  broader  than  in  constellatusy  §  width  of  eye;  supra- 
ocular ridge  low,  its  spine  smaller  than  tympanic  spine;  preocular 
prominent;  preopercular  spines  all  acute;  preorbital  narrow,  with  two 
spines.  Eye  large,  4  in  head.  Gill-rakers  rather  long  and  slender,  the 
longest  about  half  eye.  Scales  moderate,  with  many  accessory  scales. 
Dorsal  rather  low,  deeply  emarginate;  fourth  spine  equal  to  soft  rays, 
about  I  head;  soft  dorsal  longer  than  high;  second  anal  spine  large, 
2J  in  head;  caudal  slightly  emarginate;  pectoral  not  reaching  vent^ 
3|  in  body.  Head  2|;  depth  2^  D.  XUI,  12;  A.  Ill,  6;  Lat.  1.  40 
(tubes).    Santa  Barbara,  California. 

(Sehastichihya  umhrosus  Jor.  &,  Gilb.  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  679.  The  species  here  called  Scorpcena  dactyloptera  proves 
to  have  been  correctly  identified  with  the  European  species.  It  has 
lately  been  taken  in  considerable  numbers  along  the  Gulf  stream.    The 
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pectorals  Id  this  species  are  subtruncate,  the  lower  rays  somewhat 
exserted.  The  group  called  by  Poey  ^^Fontinua^  is  not  of  this  type, 
but  allied  rather  to  Scorpcena  proper. 

Papre  681.  Scorpcena  porcus  shoujd  probably  be  erased,  its  occurren(»e 
in  our  waters  being  very  doubtful.  The  following  species  has  bcQu, 
perhaps,  mistaken  for  it : 

1038  (5).  S.  steamsi  Goode  &  Bean. 

Dusky  olivaceous,  whitish  below;  head  with  some  dark  blotches  and 
small  spots;  back  and  sides  with  diffuse  blackish  blotches;  body 
sparsely  covered  with  round  dusky  spots,  smaller  than  pupil;  these 
spots  most  numerous  and  distinct  in  the  axillary  region,  which  is  other- 
wise whitish ;  spinous  dorsal  marbled,  with  a  median  dusky  band ;  its 
base  whitish,  with  black  spots;  soft  dorsal  and  anal  irregularly  mar- 
bled ;  caudal  with  a  broad  median  and  a  terminal  band  of  blackish ;  pec- 
torals mottled  and  banded ;  ventrals  dusky  at  tip.  Body  robust^  little 
compressed,  tapering  posteriorly.  Mouth  moderate,  oblique,  the  jaws 
equal,  the  lower  with  a  small  symphyseal  knob;  maxillary  2  in  head, 
reaching  to  below  posterior  margin  of  orbit.  Preorbital  with  two  di- 
verging  spines;  suborbital  without  deep  pit,  its  stay  low,  armed  with 
two  small  spines;  nasal  spines  inconspicuous;  interorbital  space  deeply 
concave,  with  2  longitudinal  ridges,  its  width  |  diameter  of  eyc^ 
Cranial  ridges  rather  low,  moderately  sharp;  the  following  pairs 
present:  preocular,  supraocular,  postocular,  coronal,  occipital,  nuchal, 
besides  3  on  the  temporal  region,  arranged  in  a  right  line  behind  the 
eye.  Occipital  pit  deep,  a  little  broader  than  long.  Preopercular 
spines  5,  the  two  lower  blunt  and  short,  the  upper  much  the  longest, 
half  as  long  as  the  eye;  a  small  spine  at  its  base.  Supraocular  flap  very 
small,  trilobate,  shorter  than  pupil  (much  larger  in  a  young  example,  ap- 
parently of  the  same  species,  in  which  its  length  is  about  half  head)^ 
Small  dermal  flaps  elsewhere  on  head.  Opercular  flap  scaly;  a  few  ru- 
dimentary scales  on  cheeks  and  front  of  opercle.  Breast  with  small 
scales.  Gill-rakers  short  and  thick.  Scales  large,  smooth,  with  mem- 
branous edges;  a  series  of  dermal  flaps  along  the  lateral  line  and  at 
the  dorsal  base.  Dorsal  spines  slender,  the  longest  2^  times  in  head; 
longest  soft  ray  half  as  long  as  head;  caudal  subtruncate,  1|  in  head. 
Anal  spines  small,  the  second  and  third  equal,  2|  in  head.  Longest 
soft  ray  of  anal  half  as  long  as  head.  Ventrals  1%  in  head.  Pectorals 
reaching  soft  rays  of  anal,  the  longest  ray  slightly  shorter  than  head: 
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base  of  the  fin  a  little  procurrent,  its  length  3  in  head.  Head  2f ; 
depth  2§.  D.  XI,  I,  9;  A.  Ill,  5  5  P.  20j  Lat.  1.  32  (31  tubes).  South 
Carolina  to  Florida. 

(Goodo  &  Bean,  Pioc.  U.  S.  Nat.  Mus.  1882,  421.) 

103II  (c).  S.  calcarata  Goode  &,  Bean. 

Color  essentially  as  in  8.  stearnsi;  axil  of  pectoral  whitish,  with 
dusky  specks,  a  black  spot  at  its  upper  edge;  ventrals  mostly  black. 
Body  moderately  robust ;  lower  jaw  slightly  prqiecting,  with  a  small 
symphyseal  knob;  maxillary  reaching  past  pupil,  its  length  half  head. 
Suborbital  without  pit,  the  bony  stay  moderate,  armed  with  2  small 
spines.  Nasal  spines  small.  Intororbital  space  narrow,  with  2  longi- 
tudinal ridges,  its  width  f  length  of  eye.  Cranial  ridges  rather  low, 
with  sharp  spines,  arranged  as  in  8.  steamsi.  Occipital  cavity  almost 
obsolete,  represented  by  a  slight  depression.  Preopercular  spines  5, 
the  lowermost  stout,  directed  downward  and  forward^  the  uppermost 
rather  long,  more  than  half  eye.  Opercular  and  scapular  spines  mod- 
erate. Eye  large,  nearly  3  in  head.  Supraocular  flaps  minute;  a  few 
other  small  flaps  on  head.  Cheeks  with  rather  large  imbricated  scales; 
opercle,  with  some  scales  anteriorly  and  on  its  flap;  breast  scaly;  scales 
of  body  large,  not  ctenoid,  with  few  dermal  flaps  or  none.  Pores  of 
lateral  line  very  conspicuous.  Gill-rakers  short  and  small.  Dorsal 
spines  rather  slender,  the  longest  2§  in  head;  longest  soft  ray  2 J  in 
head.  Anal  spines  small,  the  second  and  third  subequal,  3  in  head. 
Soft  anal  rays  moderate.  Ventrals  reaching  past  vent,  I§  in  head. 
Pectoral  long,  1^  in  head.  Depth  3.  D.  XI,  1, 9;  A.  Ill,  5j  P.  19;  Lat. 
1.  28  (25  tubes).    West  coast  of  Florida. 

(Goode  &  Boan,  Proc.  U.  S.  Nat.  Mus.  1882,  422.) 

Page  G88.  Cottunculus  microps  is  very  fully  described  and  well  figured 
by  Collett,  Norske  Nord-Havs  Exp.  1880, 18.  The  eye  is  here  repre- 
sented as  shorter  than  snout,  and  about  6  in  head,  the  pectorals  reach 
past  front  of  anal,  and  the  dorsal  rays  are  VI-13  to  VI-15.  It  is  pos- 
sible that  the  American  species  is  different,  but  the  resemblance  of  the 
two  is  very  great. 

Page  091.  It  is  thought  by  Collett  (Norske  Nord-Havs  Exp.  1880, 34) 
that  Icelns  hicornis  is  identical  with  Icelu^  hamatus.  If  this  supposition 
is  correct,  the  species  shonld  stand  as  1048,  J.  hicornis  (Reinh.)  Gill. 
Icelns  furdger  Malm  (Forh.  Skand.  Naturf.  18G3,  410)  is  identical  with 
J.  hamatus.  In  life  the  head  of  this  species  is  provided  with  very  slen- 
der cirrL 
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Page  694.  iDstead  of  Uranidea  spilota  read : 
1054.  v.  ricei  (NelsoD)  J.  &.  G. 

Erase  the  synonym  "  Uranidea  spilota  Cope,''  etc.  U.  spilota  is  prob- 
ably a  distinct  species,  allied  to  U,  cognata. 

Page  695.  After  Uranidea  semiscabra  add: 

1056.(c).  U.  rliotliea  Rosa  Smith. 

Dusky,  with  blackish  cross-bands  above,  yellowish  and  punctulate 
below;  fins  all  more  or  less  spotted  and  barred.  Body  moderately 
elongate.  Hexid  broad  and  flattish;  interorbital  space  broad  and  little 
concave,  nearly  as  broad  as  eye.  Mouth  moderate,  the  maxillary  ex- 
tending about  to  middle  of  pupil;  jaws  subequal;  palatine  teeth  con- 
spicuous; preopercular  spine  shortish,  nearly  straight,  directed  upward 
and  backward.  Skin  of  head  smooth;  skin  of  back  and  sides  rough, 
with  short,  rather  coarse  prickles,  shorter  and  stiffer  than  in  U.  aspera. 
Fins  moderate;  pectoral  barely  reaching  past  front  of  anal.  Head  3; 
depth  4f.  D.  VIII-15;  A.  11;  V.  I,  4.  Spokane  Falls,  Upper  Colum- 
bia River. 

(Rosa  Smith,  Proc.  U.  S.  Nat.  Mas.  1882,  347.) 

Page  697.  Under  Uranidea  ricJuirdsoni  add  another  "variety'' — var. 
kutnlieni  (Hoy). 

The  original  type  of  U.  kumlieni  Hoy,  lately  re-examined  by  us,  has 
palatine  teeth,  and  the  ventrals  I,  4.  It  represents,  in  our  present 
view,  a  variety  of  U.  ricluirdsoniy  possibly  distinguishable  from  var. 
bairdi  by  the  rather  higher  spinous  dorsal  and  rather  larger  eye  and 
mouth.  The  description  of  "  U.franklinij^  on  page  699,  belongs  to  17, 
kumlienij  being  taken  from  Hoy's  type. 

Page  698.  To  the  account  of  Uranidea  cognata  may  be  added:  Mouth 
larger  than  in  Uranidea  gobio;  head  3  in  length  without  caudal;  its 
width  equal  to  its  length  and  half  more  than  its  height;  jaws  equal; 
vent  a  little  nearer  snout  than  insertion  of  caudal ;  second  dorsal  jbwice 
as  long  a^  first,  separated  from  it  by  a  space  less  than  a  line ;  anal  be- 
ginning opposite  sixth  ray  of  dorsal;  caudal  6  in  total  length.  Under 
surface  silvery  gray,  minutely  dotted;  on  the  sides  the  dots  are  mingled 
with  crowded  irregular  blotches  of  dark  brown;  back  and  top  of  head 
nearly  uniform  dark  brown,  few  pale  spots  appearing.  L.  4  inches. 
{Richardson.) 
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Pago  COS.  After  Uranidea  cognata  add: 

1069  (h).  V.  spllota  Cope. 

Brown  above,  yellowish  below,  everywhere  densely  panctulate  with 
darker  except  on  the  belly;  dorsals,  caudal,  and  pectorals  barred;  anal 
yellowish;  doi-sal  and  base  of  caudal  with  blackish  spots;  sides  with 
large  dark  spots,  forming  sometimes  seven  or  fewer  cross-bars.  Body 
rather  elongate.  Eye  4^  in  head,  one-third  greater  than  iuterorbital 
width.  Head  slightly  contracted  laterally,  not  much  depressed;  one 
preopercular  spine  (hooked  upward) ;  pectoral  reaebing  vent  and  front 
of  second  dorsal,  its  rays  undivided.  Spinous  dorsal  low;  anal  begin- 
ning opposite  fourth  ray  of  spinous  dorsal.  No  trace  of  palatine  teeth. 
Lateral  line  incomplete.  Head  3^;  depth  5.  D.  VIII-17;  A.  13;  V.  I, 
4;  P.  15;  B.  6.    L.  3  inches.    Grand  Bapids,  Michigan.    {Cape.) 

(Cope,  Proc.  Acad.  Nat.  Sci.  PbiU.  1865,  82.) 

1063  (c).  U.  polllcaris  J.  &  G. 

Light  olive  above,  blotched  and  spotted  with  black;  lower  part  of 
sides  and  below  light,  unmarked;  dorsals,  pectorals,  and  caudal  with 
series  of  spots.  Head  much  depressed;  snout  broad  and  flat;  profile 
straight  or  slightly  concave  from  nape  to  tip  of  snout;  mouth  small, 
anterior;  maxillary  reaching  vertical  from  front  of  orbit;  teeth  on 
vomer,  none  on  palatines.  Preopercular  spine  large  and  strong,  spi- 
rally curved  upwards  and  inwards;  a  single  concealed  point  below 
this  on  margin  of  preopercle.  Spinous  dorsal  rather  low,  connected 
with  the  long,  low  second  dorsal  by  membrane;  longest  dorsal  spine 
equalling  length  of  snout;  origin  of  anal  under  third  dorsal  ray;  last 
ray  of  anal  under  sixteenth  of  dorsal;  ventrals  I,  4,  reaching  §  dist^ince 
to  vent;  pectoral  rays  all  simple;  vent  midway  between  tip  of  snout 
and  base  of  caudal.  Lateral  line  continuous  to  base  of  caudal.  !No 
prickles.  Head  3f  in  length;  depth  4|;  eye  5J  in  head.  D.  VII-19; 
A.  13;  P.  17.    Lake  Michigan. 

(Jor.  &,  Giib.  Proc.  U.  S.  Nat.  Mua.  1882.) 

Page  699.  Instead  of  the  description  of  Uranidea  franklinij  given  in 
the  text,  insert  the  following : 
1069.  V.  Urankllni  (Ag.)  Jor. 

Body  rather  short  and  stout;  snout  not  very  obtuse;  maxillary 
reaching  about  to  pupil;  eye  4  in  head,  twice  the  iuterorbital  space; 
preopercular  spine  hook-like,  very  acute ;  paired  fins  rather  short,  the 
pectorals  not  reaching  vent;  first  dorsal  nearly  as  high  as  second; 
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dorsals  contiguous ;  aual  inserted  under  fourth  ray  of  second  dorsal ; 
caudal  6  in  length ;  lateral  line  incomplete ;  vent  nearer  base  of  caudal 
than  tip  of  snout.  Head  2J;  depth  4 J.  D.  Vlll-17j  A.  12;  V.  I,  3. 
L.  3  inches.    Lake  Superior.    {Girard.) 

Page  699.  After  TJranidea franklini  add: 
1069  (A).  U.  formosa  (Grd.)  Jor. 

Body  slender  and  graceful  ]  head  small,  depressed  above ;  eyes  mod- 
ei-ate ;  preopercular  spine  short,  stout,  acute,  curved  upwards )  a  small 
spine  below  it ;  subopercular  spine  well  developed.  Dorsals  well  sepa- 
rated; anal  beginning  under  third  ray  of  soft  dorsal;  pectorals  not 
reaching  to  posterior  margin  of  spinous  dorsal ;  ventrals  not  nearly  to 
vent.  Head  4^.  D.  VIII-16;  A.  11;  V.  I,  3.  L.  3^  inches.  Deep 
water  in  Lake  Ontario.    {Oirard.) 

{Coitus  formosas  Girard,  Mon.  Cott.  5d|  1850.) 

Page  703.  To  the  synonymy  of  Coitus  scorpius  grcmlandicus  add : 

(Coitus  mitMlU  C.  &,  V.  iv,  188 :  Coitus  porosus  C.  &  V.  viii,  498 :  Acanthocoiius  oceU 
lalus  H.  R.  Storer,  Boat.  Joam.  Nat.  Hist.  Ic550,  253 :  Coitus  glacialis  Rich.  Lost  Arctic 
Voyage  Belch,  ii,  349,  1855:  Acanifiocoiius  mucosus  Ayres,  Proc.  Cal.  Ac.  Nat.  Sci. 
1854,  12.) 

Page  712.  A  minute  patch  of  palatine  teeth  is  sometimes  present  in 
Liocottus  hirundo. 

Page  726.  Instead  of  Brachyopsia  read  : 

383.~I.EPTAGOIVUS  GilL 

(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1861,  259:  type  Agonus  spvMsissimua  Kruyer=^^oiiici 
decagotius  Bl.  &.  Schn.) 

The  species  should  stand  as — 

a.  Lower  jaw  projecting.     (Brachyopsis  Q\\\.) 
1119.  Mj.  rostratiis  (Tiles.)  J.  &  G. 

1113.  El.  verrucosus  (Lock.)  J,  SlQ 

1114.  Ij.  xyostemus  J.  Sl  G. 

aa.  Lower  jaw  iucluded.    (Leptagonus.) 

1  llel.  Ij.  deca^onus  (Bl.  &,  Schn.)  J.  &  G. 

The  following  description  of  L.  decagonus  may  be  substituted  for  that 
given  in  the  text : 

Grej'ish  yellow,  with  2  to  4  large  transverse  brown  si>ots ;  tips  of  pec- 
torals and  caudal  blackish ;  a  black  streak  through  eye  across  preo« 
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percle.  Body  Blender ;  head  rather  low ;  month  large,  subinferior,  the 
snont  x)rojecting  beyond  it;  gill-membranes  free  from  isthmus  {fide  Coir 
lett  in  lit.) ;  five  long  cirri  near  the  angle  of  month,  one  of  them  forked ; 
a  forked  cirrus  on  lower  jaw ;  snout  longer  than  the  large  eye ;  the 
longest  cirri  about  as  long  as  snout;  a  pair  of  short  spines  on  snout; 
a  pair  of  knotty  protuberances  above  eye,  and  a  pair  of  larger  ones  on 
frontal  region ;  shields  of  anterior  part  of  back  each  with  a  large  keel 
ending  in  a  spine;  keels  elsewhere  bluntish;  plates  of  breast  tubercle- 
like and  striate ;  4  shields  between  dorsals ;  5  before  first  dorsal ;  17 
before  second;  12  between  ventrals  and  anal.  Pectorals  slightly 
longer  than  head ;  ventrals  moderate,  longest  in  the  males,  the  vent 
close  behind  them.  Head  6 ;  depth  8.  D.  VI-7 ;  A.  7 ;  Lat.  1.  40,  the 
number  of  pores  about  24.   L.  9  inches.  Greenland  to  Norway.    ( Collett.) 

(CoUett,  Norske  Nord-Havs  Exp.  18d0,  44.) 

Page  728.  Agonus  cataphra<:tu8. 

This  species  should  probably  be  omitted  as  not  occurring  within  our 
limits,  the  Greenland  references  belonging  to  Leptagonus  decagonus. 

Page  728.  The  genus  Bothragonus  Gill  here  appears  for  the  first 
time,  the  portion  of  Bull.  U.  S.  Nat.  Mus.  XI,  in  which  it  was  to  be 
characterized  having  been  withdrawn  by  the  author. 

Page  733.  Trigla  cttculus  should  doubtless  be  omitted.  It  probably 
has  never  been  taken  on  our  coasts. 

Page  734.  Instead  of  1123,  Prionotus punctattts  read: 
11 '23.  P.  scitulus  J.  &  G. 

For  the  synonymy  giv^en,  substitute^ 

(Prionotus  punclatus  Jor.  &  Grlb.  Proc.  U.  S.  Nat.  Mofi.  1878,  373,  not  of  0.  &  V.; 
Jor.  &  Glib.  Pioc.  U.  8.  Nat.  Mus.  1882,228.) 

Page  734.  After  Prionotus  scitulus  read : 
1 1 !?  3  (5).  P.  punctatus  (Bloch)  C.  &,  V. 

Olivaceous,  with  some  small  roundish  spots;  dorsal  with  a  dark 
blotch  between  fifth  and  sixth  spines ;  soft  dorsal  and  caudal  faintly 
barred  ;  pectoral  with  two  large  blackish  spots  near  its  middle  above, 
besides  numerous  pale  bars  and  spots.  Body  not  very  slender;  pec- 
torals rather  short,  not  reaching  end  of  soft  dorsal,  slightly  less  than 
half  length  of  body;  free  rays  of  pectoral  slender;  band  of  palatine 
teeth  short,  rather  broad;  maxillary  2J  in  head,  not  reachiug  eye; 
preorbital  feebly  serrated,  its  edge  armed  with  two  rather  strong 
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spinous  teeth,  hooked  backwards.  Snout  wide,  the  distance  between 
angles  of  mouth  scarcely  less  than  half  head ;  grooves  between  orbits 
behind  not  deep.  Head  3^  depth  4.  D.  X-12;  A.  11;  Lat.  1.  57. 
West  Indies,  said  to  range  northward  to  our  coasts,  but  perhaps  con- 
founded with  palmipes  and  scihilus;  the  specimens  here  described  from 
Havana. 

(Trigla punctata  Bloch,  Ansl.  Fisohe,  taf.  352;  C.  d;  V.  It,  93;  Gttnther  ii,  193.) 

Page  738.  Instead  of  Cephalacanihus  spinarella  read : 
1 1 28.  C.  iroUtans  (L.)  J.  &,  G. 

The  specimen  to  which  LinnsBus  gave  the  name  of  ^^  OdsterosteuH 
spinarella^  was  said  to  have  come  from  India.  It  is  therefore  more 
likely  to  have  been  a  young  specimen  of  the  one  of  the  East  Indian 
species  (perhaps  C  orientalis  G.  &  V.)  than  of  the  Atlantic  species 
volitans. 

Page  740.  After  Careprocttis  gelatinosus  add : 
1 1 30  (&).  C.  relnhardi  Kroyer. 

Eeddish  gray.  Body  senutransparent,  covered  with  viscid  skin. 
Head  short  and  globular.  Eye  5  to  6  in  head.  Caudal  'fin  very  slen- 
der, joined  to  the  dorsal  and  anal ;  mouth  nearly  horizontal ;  lower  jaw 
scarcely  projecting.  Ventral  disk  little  larger  than  eye.  Pectorals 
deeply  emarginate,  nearly  as  long  as  head,  reaching  anal ;  the  lower 
rays  exserted,  appearing  as  a  series  of  short  twisted  filaments.  Dis- 
tance from  ventral  disk  to  vent  not  more  than  diameter  of  eye  ]  head 
with  conspicuous  mucous  pores.  Head  4^;  depth  5^.  D.  54^  A.  45; 
C.  12;  P.  32.    Greenland  to  Jan  Mayen.    {Collett.) 

{LiparU  ge1atino9ita  Reinh.  Oversigt,  ^c.  1844,  77,  not  of  Pallas:  Liparis  (Cart' 
proctM)  reinhartU  Kroyer,  Naturh.  Tidskr.  i,  252,  1862;  Collett,  Norske  Nord-Havs 
Exped.  1860,57.) 

Page  7i2.  According  to  Professor  Collett,  Liparis  arctica  Gill  is  a 
variety  of  Liparis  lineata,  distinguished  from  the  latter  by  its  uniform 
coloration  only.  Other  varieties  of  this  species  are  characterized  by 
Collett  (Forh.  Vid.  Selsk.  i,  44, 1879). 

Page  746.  The  genus 

895  (6).— EU3IICBOTBEMUS  GIU. 

is  probably  worthy  of  adoption.    Its  single  species  may  stand 

1144.  E.  spinosas  (MUller)  GilL 
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Page  740.  After  Oobiesox  strumosus  add: 

1147  (&).  G.  irir^atalus  J.  &  6. 

OlivaceouH,  with  paler  spots  and  fine  black  dots;  the  whole  body  cov- 
ered with  wavy,  longitudinal  lines  of  a  light  on»nge  color  (fading  in 
spirits);  vertical  fins  dusky,  somewhat  barred;  caudal  tipxied  with 
yellowish.  Body  rather  slender;  cheeks  prominent;  mouth  reaching 
front  of  orbit;  lower  jaw  somewhat  included;  teeth  above  in  a  narrow 
band;  four  of  the  outer  somewhat  enlarged;  incisors  of  lower  jaw 
entire;  ventral  disk  a  little  shorter  than  head.  Eye^  small,  4  in  head, 
less  than  half  the  broad  interorbital  space.  Head  3;  its  width  3j; 
depth  6.    D.  10;  A.  8.    L.  IJ  inches.    Pensacola,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882,  293.) 

Page  751.  No.  1140  (ft),  Batrachus  pardus  Goode  &  Bean,  should 
probably  be  considered  a  distinct  species.  It  is  a  deep-water  form,  with 
flabby  skin. 

Page  751.  Instead  of  Porichthys porosissimus  read: 
1150.  P.  mar^aritatus  (Rich.)  J.  &  G. 

Omit  from  the  synonymy  Batrachus  porosissimus  C.  &  V.  (a  species 
from  Surinam,  the  identity  of  which  with  our  species  is  not  proven) 
and  insert  {Batrachus  margaritatus  Itichardson,Yoyage  Sulphur.  Fishes, 
67).  P.  margaritatus  appears  to  range  from  Lower  California  to  Van- 
couvei'^s  Island. 

Page  752.  After  P.  margaritatus  add: 
1 150  (&).  P.  plectrodon  J.  &  G. 

Coloration  essentially  as  in  P.  margaritatus^  but  rather  paler  and 
more  golden;  the  lines  of  pores  and  shining  spots  very  similar.  Pala- 
tines each  with  few  teeth  (4  or  5) ;  1  to  3  of  these  develoi)ed  as  very 
strong  canines  (usually  much  larger  than  the  canines  on  vomer),  which 
are  strongly  curved  forwards  and  inwards  (in  P.  margaritatus  the  pala- 
tine teeth  are  more  numerous,  subequal,  small,  much  smaller  than  ca- 
nines on  vomer).  Head  3|:  depth  5|.  D.  11-37;  A.  34;  V,  I,  2.  L.  8 
inches.    South  Carolina  to  Texas. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1832,  291.) 

Page  757.  After  Chasmodes  qua^rifasciatus  add: 

1 1 54  (ft).  €•  saburrse  J.  &  G. 

Male  deep  olive,  with  dark  cross-shades;  numerous  pale  spots  on  the 
sides  which  form  undulating  lines  converging  backwards;  dark  stripefl 
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downward  and  forward  from  eye;  top  of  head  and  npper  part  of  dorsal 
fin  usnally  with  fine  black  spots;  spinous  dorsal  with  a  median  orange 
longitudinal  band;  other  fins  mostly  dusky  olive.  Female  with  about  8 
blackish  cross-bands  extending  on  the  dorsal  fin;  the  body  everywhere 
with  pale  spots;  fins  all  sharply  barred  with  blackish  and  olive.  Body 
deeper  than  in  C  hosquianus;  the  head  shorter,  blunter,  and  the  mouth 
notably  smaller;  maxillary  not  reaching  x>osterior  margin  of  eye,  its 
length  2^  in  head;  teeth. occupying  about  half  of  lower  jaw;  height 
of  gill-slit  3|  in  head,  its  lower  edge  opposite  third  ray  of  x)ectoral.  A 
minute  cirrus,  shorter  than  pupil  above  each  eye  and  each  nostril. 
Dorsal  continuous,  with  slender  rays,  the  last  one  joined  to  the  caudal. 
First  two  rays  of  anal  short,  thick  and  fleshy  in  the  males.  Head  3f ; 
depth  3.    D.  XII,  17 ;  A.  II,  18.    L.  4  inches.    Pensacola  Bay,  Florida. 

(Jordan  &  Gilbert,  Proo.  U.  S.  Nat.  Mus.  1882,  298.) 

Page  757.  Instead  of  1155,  Isesthes  gentilia  read : 
llelel.  I.  filbert!  Jordan. 

From  the  description  on  page  757,  erase  the  phrases  <^  a  blue  spot  on 
the  dorsal  in  front;  males  with  golden  stripes  on  lower  parts  of  head," 
and  insert  ^^no  sharp  markings  in  either  sex."  This  species  is  known 
from  Santa  Barbara  and  San  Diego.  It  may  be  readily  distinguished 
from  J.  gentilia  by  its  stiff  spines  and  multifid  orbital  tentacles,  as  well 
as  by  the  color. 

Instead  of  the  synonomy,  on  page  758,  substitute: 

(Jordan,  Proc.  U.  S.  Nat.  Mu8.  1882,  349.) 

Page  758.  After  Isesthes  gilberti  add : 
1195  (&).  I.  ^entilis  (6rd.)  J.  &  6.  ' 

Brown;  males  with  the  whole  body  closely  mottled  and  blotched 
with  darker  brown,  the  light  ground  color  forming  reticulations  around 
darker  spots;  dark  spots  close-set  on  head;  lower  part  of  side  of 
head  behind  mouth  with  two  sharply  defined  parallel  vertical  pale  bars 
(said  to  be  yellow  in  life) ;  back  with  about  6  dusky  cross-shades ;  a 
bluish  spot  on  spinous  dorsal  in  front.  Female  with  the  spots  on  body 
duller,  the  bands  on  head  obsolete,  and  the  sx)ot  on  front  of  spinous 
dorsal  jet  black  and  conspicuous ;  fins  all  mottled.  Body  rather  ro- 
bust, the  head  very  bluntly  rounded  in  profile.  Orbital  tentacle  simple, 
in  the  male  one-third  length  of  head,  in  the  female  much  smaller ;  gill- 
opening  not  extending  downward  to  lower  edge  of  pectorals.  Dorsal 
fin  continuous,  its  spines  low  and  flexible.    Caudal  free  from  dorsal  and 
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anal.    Head  3%}  depth  4.    D.  XIII,  17;  A.  19;  L.  4  inches.    Monterey 
to  Cape  San  Lucas. 

(Blennius  gentilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  149:  BI^iiiiIim  ffemUlis 
Giinther.  iii,  217:  Blenniu9  gentilis  Steind.  Ichth.  Beitr.  v,  150,  1876;  JordaD,  Proc 
U.  S.  Nat.  MiiB.  1882,  350;  not  Isesthea  gentilia  of  the  present  work,  page  757,  which  is 
Isesthea  gilberti.) 

Page  758.  After  Isesthes  punctatua  add : 
1 196  (ft).  I.  bentzi  (Le  S.)  J.  &  G. 

Light  bluish-ash,  mixed  with  rufous,  with  numerous  irregular  black 
and  rufous  spots ;  dorsal  black,  with  whitish  spots ;  soft  dorsal  with  5 
dark  bands ;  ventrals  blackish,  with  pale  bands ;  caudal  with  3  or  4 
dark  bands.  Body  little  elongate ;  snout  very  short,  but  not  vertically 
truncate;  eyes  above  angle  of  mouth,  placed  high;  gill-slit  extending 
from  level  of  base  of  pectoral  fins  to  height  of  eye ;  teeth  equal ;  dorsal 
slightly  depressed  in  the  middle ;  pectorals  large ;  a  short  cirrus  above 
each  eye  and  a  smaller  one  over  each  nostriL  Depth  3^  (in  total).  D. 
XI,  14;  A.  16.    Charleston  Harbor,  South  Carolina.    {Le  Sueur.) 

{Blennius  hentz  Le  Sueor,  Jonm.  Acad.  Nat.  ScL  Phila.  iv,  363,  1825.) 

1 1 96  (0).  I.  ionthas  J.  &  G. 

Clear  olive-green  with  traces  of  darker  bars,  everywhere  densely 
freckled  with  small  round  blackish  spots,  smaller  than  the  pupil,  these 
very  small  on  sides  of  head ;  a  golden  area  behind  eye,  followed  by  a 
blacldsh  crescent ;  two  dark  bars  separated  by  a  yellowish  area  below 
eye ;  fins  all  olive-green.  Body  rather  deep.  Head  short,  but  less  blunt 
than  in  J.  punctattM.  Mouth  small,  the  maxillary  scarcely  reaching 
eye;  teeth  subequal;  orbital  cirrus  low,  scarcely  longer  than  nasal 
ciiTus,  which  is  about  as  long  as  pupil.  Gill  slit  half  head,  its  lower 
edge  just  below  middle  of  pectoral.  Dorsal  continuous,  its  spines  low 
and  not  very  stiff;  its  soft  rays  free  from  caudal.  Head  4;  depth 
3 J.    D.  XII,  14;  A.  16.    Pensacola  Bay. 

(Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882,  209.) 

1196  (d).  I.  scrntator  J.  &  G. 

Deep  olive-green,  nearly  uniform ;  a  golden  blotch  behind  eye,  fol- 
lowed by  a  dark  crescent ;  two  dark  bars  separated  by  a  yellowish  area 
below  eye;  fins  plain  dusky  greenish.  Body  rather  deep,  compressed; 
head  short,  very  blunt;  mouth  very  small;  teeth  subequal;  orbital 
cirri  very  long,  reaching  front  of  dorsal,  about  half  length  of  head; 
gill-slit  2J  in  head,  its  lower  edge  just  below  middle  of  pectoral. 
Dorsal  scarcely  emarginate,  its  spines  stiff;  the  soft  rays  slightly  joined 


ADDENDA 114.   BLENNIID^ BLENNIUS.  961 

to  caudal;  pectoral  as  long  a«  head.     Head  ^;  depth  3^.    D.  XII, 
14;  A.  18.     ISouth  Carolina  to  Texas. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  3C0.) 

Page  759.  After  Blennius  facorum  add: 
1159  (5).  B.  stearnsi  J.  d^  6. 

Light  greenish  olive,  with  irregular  dark  bars  extending  on  the  fins; 
8kin  finely  punctate;  spinous  dorsal  and  anal  dusky.  Body  compara- 
tively elongate,  compressed;  snout  short  and  blunt;  the  profile  mod- 
erately decurved  ;  mouth  large,  oblique,  the  jaws  equal,  the  maxillary 
reaching  slightly  beyond  middle  of  orbit,  2J  in  head;  teeth  |^J;  both 
jaws  with  strong  curved  canines  posteriorly ;  eye  moderate,  equal  to 
snout,  4^  in  head ;  supraorbital  tentacle  forked  near  the  base,  as  long  ns 
snout  and  orbit;  no  nuchal  filament;  gill-membranes  nearly  free  from 
isthmus,  forming  a  broad  fold  across  it.  Dorsal  high,  continuous,  its 
spines  subequal,  very  slender,  the  highest  half  head ;  caudal  distinct,  1  j 
ill  head;  ventrals  not  quite  reaching  vent.  Head3|;  depth  4§.  D.  XI, 
18 ;  A.  II,  21.    Pensacola,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Muh.  1882,  300.) 

11«I9  (o).  B.  favosas  Goode  Sl  Bean. 

Brownish,  finely  reticulated ;  a  series  of  bluish  blotches  on  sides ; 
front  and  sides  of  head  aiid  base  of  pectoral  with  a  very  distinct  honey- 
comb-like net- work  of  blue  lines  around  hexagonal  interspaces;  top  of 
head  with  small  oblong  blue  spots ;  a  black  ocellated  spot  between 
first  and  second  spines  of  dorsal;  anal  with  oblique  blue  streaks.  Body 
elongate,  compressed;  anterior  profile  moderately  decurved.  Mouth 
large,  the  maxillary  reaching  posterior  border  of  orbit;  each  jaw  with 
curved  posterior  canines.  Supraocular  cirrus  very  long  and  slender, 
trifid  to  the  base,  the  main  branch  nearly  as  long  as  head ;  no  nuchal 
cirrus.  Gill-membranes  forming  a  rather  nan^ow  fold  across  isthmus. 
Dorsal  low,  continuous,  the  spines  very  slender  and  flexible;  the  last 
soft  ray  slightly  joined  to  caudal.  Head  3§;  depth  4§.  D.  XII,  18;  A. 
1 1 ,  20.     Garden  Key,  Florida. 

(Good!)  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1882,  416.) 

1159  (<l).  B«  asterias  Goode  &  Bean. 

Olivaceous,  with  about  6  dark  cross  bars,  which  extend  on  the  dorsal 

fin;  anal  and  posterior  half  of  body  with  numerous  round,  whitish, 

stellate  spots,  probably'  blue  in  life ;  bluish  streaks  from  eye  across  the 

cheeks ;  tins  vaguely  marked.    Body  moderately  elongate,  compressed, 

Bull.  Nat.  Mus.  No.  16 61 
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the  head  very  blunt  aud  deep,  almost  as  deep  as  long;  its  anterior  pro- 
tie  straight  and  nearly  vertical.  Month  moderate,  the  maxillary  reach- 
ing past  front  of  eye,  3  in  head ;  lower  jaw  with  2  short,  stoutish,  poste- 
rior canines;  npper  jaw  without  canines.  Supraocular  cirri  small, 
fringed,  about  as  long  as  pupil.  Nape  with  a  longitudinal  dermal  crest 
reaching  to  front  of  dorsal,  provided  with  a  series  of  about  20  filament^ 
the  longest  about  as  long  as  the  eye.  Gill-membranes  forming  a  broad 
fold  across  the  isthmus.  Dorsal  rather  low,  nearly  continuous,  begin- 
ning on  the  nape  in  front  of  the  preopercle;  spines  all  slender  and 
flexible,  the  longest  f  length  of  head.  Caudal  free  from  dorsal  and 
anal.    Head  4 ;  depth  4.    D.  XI,  16 ;  A.  19.    Garden  Key,  Florida. 

(Goode  <&  Bean,  Proc.  U.  S.  Nat.  Mus.  1882,  416.) 

Page  763.  In  Clintis  evideSj  as  in  Heteroatichus  rostratuSj  the  inner 
edge  of  the  shoulder-girdle  is  armed  with  an  upturned,  spine-like  hook, 
not  found  in  any  other  of  our  species.  This  character  seems  to  exist 
in  typical  species  of  Clinu8y  and  in  CristicepSj  but  not  in  Labrosomus  or 
Cremnobatcs. 

Page  764.  After  Cremnohates  integripinnis  add : 

aa.  Dorsal  ims  separate,  the  anterior  highest. 
1166(6).  C.  marmoratus  Steindaehner. 

Golden  brown,  marbled  with  grayish  brown;  two  faint  brown  cross- 
bands  on  head;  six  on  body,  the  latter  extending  on  dorsal  and  aoal; 
lower  side  of  head,  pectorals,  ventrals,  and  caudal  with  numerous  narrow 
<lark  cross-bands;  dorsal  with  two  small  sky-blue  ocellated  spots,  sur- 
lounded  by  black  in  the  two  posterior  dark  cross-bands.  Body  com- 
paratively deep,  compressed,  the  back  somewhat  arched;  head  pointed; 
mouth  large,  the  maxillary  extending  to  behind  the  eye,  more  than 
half  length  of  head;  opercle  with  a  sharp  spine;  jaws  equal;  teetli 
pointed,  iu  narrow  bands,  the  outer  larger;  vomerine  teeth  in  one  row; 
supraocular  tentacle  small,  about  as  large  as  nuchal  tentacle;  no  nasal 
tentacle.  Pectoral  a  little  shorter  than  head.  Dorsals  separate,  the 
second  spine  of  first  dorsal  §  length  of  head,  higher  than  second  dorsal, 
the  spines  of  which  are  about  half  head.  Head  4f ;  depth  4f.  D. 
III-XXVI,  1;  A.  II,  20;  Lat.  1.  38.  L.  2|  inches.  (Steindaehner.) 
Florida  Keys  (Bean)  to  Cuba. 

(Steindaehner,  lehth.  Beitr.  v,  174,  pi.  xii,  f.  6,  1876.) 

Page  774.  No.  1181  should  stand  as 
1 1§1.  C.  violacens  Grd.,  instead  of  <<  (Ayres)  Gid." 
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Page  793.  Alter  Ophidium  hoUrooJci  (which  will  probably  bo  found  to 
be  identical  with  O.josephi)  add: 
1231  {b),  O.  nrraellsi  Poey. 

Pale  olive  (fins  without  dark  edging  t).  Head  small,  not  very  blunt ; 
snout  4§  in  head ;  eye  3^ ;  mouth  oblique,  the  maxillary  2  in  head,  reach- 
ing to  posterior  border  of  pupil;  teeth  small,  in  narrow  bands,  few  on 
vomer  and  palatines;  head  naked;  snout  without  spine;  gill-rakers 
rather  long  and  strong,  4  below  angle  of  arch ;  opercle  without  spine ; 
occiput  nearly  midway  between  origin  of  dorsal  and  ixont  of  eye.  Air- 
bladder  long  and  slender,  tapering  backwards.  Head  4§;  depth  7. 
Cuba  to  West  Florida. 

(tPoey,  Memorias  Cuba,  ii,  455,  1860;  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1882,  301.) 

Page  794.  After  Ophidium  profundorutn  add : 

433  (&).— OEIVTPTEBUS  Philippi. 

(Philippi,  Wiegmann's  Archiv.  1857,  268:  type  Genypierut  nigricans  Philippi  =  Cofti^er 
chileneU  Quichenot.) 

As  here  understood,  this  genus  differs  from  Ophidium  chiefly  in  the 
presence  of  a  sharp  spine  on  the  opeicle;  most  of  the  species  have  some 
of  the  palatine  teeth  enlarged,    (yei^u^j  chin ;  nrepovj  fin.) 

a.  Palatine  teeth  smaU. 

1S23  (&).  O.  omostigma  J.  &  G. 

Light  olive,  mottled  with  darker;  fins  with  broad  black  edging;  a 
large  round,  intensely  black  spot  at  the  shoulder,  rather  larger  than 
pupil ;  upper  half  of  eye  black.  Body  rather  short,  tapering  rapidly 
backward  from  the  occiput;  snout  blunt;  mouth  horizontal;  lower  jaw 
included;  maxillary  not  quite  reaching  posterior  border  of  orbit,  IJ  in 
head;  teeth  in  jaws  in  broad  bands;  teeth  on  vomer  and  palatines  quite  ^ 
small;  eje  much  longer  than  snout,  3  in  head;  opercle  ending  in  a 
strong  spine ;  gill-rakers  very  small,  4  below  angle  of  arch.  Ventrals 
half  length  of  head;  scales  minute,  imbedded,  irregularly  arranged;  no 
evident  pseudobranchiae.  Air-bladder  short,  thick,  with  a  large  pos- 
terior foramen.  Head  4J;  depth  6.  L.  3 J  inches.  Deep  water  off  Pen- 
sacola.  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1882,  301.) 

Page  796.  For  Halias  Ayres  read  Brosmophycis  Gill.  The  former 
name  is  said  to  be  preoccupied. 
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Page  810 : 

Family  120  (6)!— CHIASMODONTID^. 

We  are  indebted  to  Professor  Gill  for  the  following  note  on  the  re- 
latiousliips  of  Chiaamodon: 

*'  The  genus  Chiasmodon  has  no  affinity  with  the  Gadidce^  but  is  nearly 
related  to  some  forms  included  by  Dr.  GUnther  in  the  heterogeneoos 
group  designated  as  the  family  Trachinidce.  It  should  ai)parently  be 
isolated  as  the  type  of  a  peculiar  family,  which  may  be  provisionally 
detined  as  follows : 

^^  Acanthopterygians  with  a  short  first  dorsal  of  slender  spines;  a 
long  second  dorsal  and  anal;  ventrals  normal  (1, 5)  and  thoracic;  mouth 
very  deeply  cleft ;  upper  jaw  not  protractile,  covered  by  an  integument 
in  common  with  the  snout  anteriorly;  the  opercular  apparatus  very  ob- 
lique and  reduced. 

'*  This  family  is  perhaps  as  nearly  allied  to  the  ChcmicUthyidae  as  to 
any  other.'^    {QUI  M8S.) 

Pago  816.  Instead  of  Citharichthys  aramaca  read : 
1256.  C.  pcefulus  (Goode  <&  Bean)  J.  &  G. 

Instead  of  the  synonymy  in  the  text  read: 

{/lemirhombus pcctulus  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  Phila.  1682,414.) 

The  known  specimens  are  from  Pensacola,  Florida. 

* 

After  Citharichthys pcutulus  add: 
1256  {h).  C.  occllatus  (Poey)  J.  <&  G. 

Light  brownish;  head,  body,  and  fins  everywhere  finely  mottled  and 
blotched  with  whitish  and  dusky.  Body  moderately  elongate.  Month 
small,  very  oblique,  the  maxillary  extending  to  opposite  middle  of  eye, 
its  length  2^  in  head.  Teeth  rather  small,  unequal,  some  of  the  upper 
almost  canine  like,  in  two  rows- above  and  one  below;  eye  4  in  head; 
iuterorbi  tal  area  rather  broad,  concave,  its  width  §  length  of  eye.  Dorsal 
rather  low,  its  anterior  rays  beginning  on  right  (blind)  side.  Caudal 
rounded,  its  length  -J  head;  left  pectoral  filamentous,  nearly  as  long  as 
head.  Ventrals  short,  the  left  ventral  on  abdominal  ridge.  Lateral 
line  "without  curve.  Accessory  scales  greatly  developed  (as  in  the 
genus  PlatophryHj  which  this  species  much  resembles).  Head  ^;  depth 
2^.    D.  88;  A.  70;  Lat.  1.  about  60  (pores  of  blind  side). 

{Ilippoglosims  ocellatus  Poey,  Mem.  Cuba,  ii, .')14, 1860 :  HenUrhomhu9  aoellatui  Poey, 
Syn.  Pise.  Cub.  407  :f  Hemirhombus  aramaca  GUntherj  iv,422.) 
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Pagfc  817.  After  Citharichthys  aordidua  add: 
ld57  W.  C.  stigrmffius  J.  <&  G. 

Olivaceous,  the  scales  darker  edged;  Ads  dusky;  all  the  vertical  fius 
with  a  small  round  inky  si)ot  near  the  middle  of  each  seventh  to  tenth 
ray.  Body  rather  deep,  strongly  compressed;  caudal  peduncle  short, 
and  deep ;  mouth  moderate,  the  maxillary  2f  in  head,  reaching  past 
front  of  pupil;  teeth  very  slender,  rather  long,  unisenal,  about  ^J  on 
each  side.  Eyes  large,  separated  by  a  sharp,  scaleless  ridge ;  gill-rakers 
moderate.  Fins  moderate ;  caudal  about  as  long  as  head ;  pectoral  1  f  in 
head.  Head  3|;  depth  2^.  B.  87;  A.  GS-^  Lat.  1.54  (pores).  Santa 
Barbara,  California. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mos.  1882.) 

Page  841.  After  Monolene  seasilicauda  add : 

468  (6).— BiEOSTOmA  Bean. 
(Boan,  Proo.  U.  S.  Nat.  Mus.  1882,413:  type  Baiostoma  brachialis  Bean.) 

This  genus  is  distinguished  from  Achirus  by  the  presence  of  a  pecto- 
ral liti  on  the  eyed  side.  From  the  European  genus  Monoehir  it  diff'ers 
in  having  the  right  ventral  connate  with  the  anal,  {^awq^  small;  arofiuy 
mouth.) 

1298  (6).  B.  brachiale  Bean. 

Grayish,  with  5  or  6  faint  dark  vertical  lines,  and  with  a  few  scattered 
white  spots,  the  largest  nearly  as  large  as  eye;  blind  side  whitish. 
Pectoral  of  right  side  x)resent,  of  several  rays,  f  length  of  head;  right 
ventral  of  5  rays,  continuous  with  anal.  Scales  of  nape,  chin,  and  breast, 
much  enlarged  and  spinulose.  Interorbital  width  half  eye.  Caudal  as 
long  as  head.  Head  more  than  3;  depth  nearly  half  of  total  length. 
D.  47 ;  A.  35.    South  Florida.     [Bean,) 

(Buaii^Proc.  U.  S.  Nat.  Mus.  1882,  413.) 

Page  845.  The  type  of  Pterophrynoides  is  LopMus  histrio  Linn.,  not 
Chironectes  bougainvillii  as  stated  in  the  text. 

Page  853.  After  Osiracium  trigonum  add : 

1310  (b),  O.  trianetram  L. 

Dusky,  closely  covered  with  round  dark  spots.  Body  three-angled, 
the  angles  rather  sharp.  No  spines  anywhere.  Carapace  closed  be- 
hind dorsal.  Snout  somewhat  concave  in  profile.  Supraocular  ridges 
l)rominent,  the  space  between  them  concave.  Head  4;  depth  2 J.  I). 
10;  A.  10;  Lat.  1.  9.    West  Indies,  north  to  Pensacola. 

{Ostraclon  triquettr  L.  Syst.  Nat.;  Gtintbor,  viii,  256.) 
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Pago  856.  Instead  of  Monacanthua  broccua  read: 

1322.  M.  hispidus  (Linn.)  J.  &  G. 
(Batistes hi8pidu8  Linn.  &y%t,  Nat.) 

Page  8C1.  After  Tetrodon  turgidus  add: 
1322  (&).  T.  ncphelns  Goode  &  Bean. 

Very  close  to  T.  turgidus^  of  which  it  is  the  soathern  representative. 
Back  and  sides  with  pale  spots,  which  are  often  sorroanded  by  dark 
reticulations ;  dark  bars  on  sides  fainter  than  in  T,  turgidua^  the  axillary 
bar  scarcely  darker  than  the  others.  Spines  of  upper  parts  much  larger, 
farther  apart,  and  more  distinctly  stellate,  than  in  T,  turgidvsj  ceasing 
opposite  front  of  dorsal  and  vent;  less  than  40  in  a  series  from  eye  to 
dorsal.  Dorsal  rather  larger  than  in  T.  turgidus.  D.  8;  A.  6.  Georgia 
to  Texas ;  very  abundant.  Perhaps  a  variety  of  T.  turgidus^  but  thus 
far  readily  distinguishable. 

(Goode  &  Bean,  Proc.  U.  S.  Nat  Mas.  1882,412.) 

Page  863.  Instead  of  Diodon  novemmaculatus  read : 
18«i6.  D.  liturosns  Shaw. 
(Shaw,  General  Zoology,  v,  pt.  2,  436,  1804;  after  Lac^pMe.) 

Page  864.  After  Chilomycterus  geometricus  add : 
1337  (c).  C.  reticnlatus  (L.)  Gthr. 

Body  and  fins  mostly  covered  with  small  round  black  spots;  a  large 
black  blotch  before  and  around  dorsal ;  another  on  each  side  above  gill- 
opening  and  pectoral.  Spines  short,  compressed,  the  anterior  root  flat, 
much  longer  than  the  other  roots  except  anteriorly;  supraocular  cirrus 
well  developed.  Head  2f;  depth  2f.  D.  12;  A.  12.  West  Indies, 
north  to  Florida  Eeefs. 

(Diodon  reticnlatus  L.  Syst.  Nat. ;  GUnther,  viil,313.) 

Page  865.  After  Mola  rotunda  add : 

497.— BANZANIA  Nardo. 
(Nardo,  Ann.  Sci.  Regn.  Lombard.  Venet.  105,  x,  1840:  type  Tetrodon  iruHoatus  Retz.) 

Bgdy  oblong,  the  depth  about  half  the  height;  skin  smooth,  tes- 
sellated, divided  into  small  hexagonal  scutella;  otherwise  essentially 
as  in  Mola.    (Dedicated  to  A.  Camillo  Eanzani.) 

1340.  B.  trancata  (RetziuB)  Nardo.  » 

Snout  straight,  the  mouth  being  on  the  level  of  the  eye;  caudal 
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very  short,  its  base  straight,  slightly  obliqae.    Size  much  less  than 
that  of  Mala  rotunda.    Pelagic;  occasional  off  oar  Atlantic  coast. 

{Tetrodon  truncafua  Retz.  Vet.  Ak.  Nya  HondL  vi,  2,  116:  Orthagoriacua  oblangua 
Bloch  «fe  Schn.  1801,  511:  Orihagoriscus  iruncatua  Giiuiher,  viii,  319.) 

Page  6: 

Family  BDELLOSTOMATID^. 

The  genera  Heptatrema  and  Polwtotrema  may  be  recognized  as  con- 
stituting a  family  (Bdellostomidce  Gill)  distinct  from  MyxinidcR, 

Page  12.  We  are  indebted  to  Professor  Gill  for  the  following  outline 
of  a  proposed  subdivision  of  the  SqualL 

The  existing  Squali  appear  to  be  naturally  divisible  into  four  subor- 
ders, which  differ,  so  far  at  least  as  the  first  three  are  concerned,  in 
many  important  respects.    They  may  be  briefly  diagnosed  as  follows: 

I.  OPISTHARTHRI  OR  CYCLOSPONDYLI. 

Squali  with  the  palatx>- quadrate  apparatus  articulated  or  connected  with  the  post- 
orbital  processes  of  the  skull;  the  mouth  inferior;  branchial  apertures  in  increai»ed 
number  (0  or  7) ;  only  one  dorsal  fin.  The  Xotidanidce  alone  exhibit  these  peculiarities 
in  the  existing  fauna. 

II.  PROARTHRI  OR  ACRODONTA. 

Squali  with  the  palato-qnadrate  apparatus  articulated  by  an  extensive  surface  with 
the  preorbital  ref^ion  of  the  skull ;  the  mouth  subt^rminal  and  the  forehead  declivous. 
The  HeterodontidcB  are  the  only  living  representatives. 

III.  ANARTHRI  OR  GALEI. 

Squali  with  the  palato-quadrate  apparatus  not  articulated  with  the  skull;  the  den- 
tigerous  portions  moderately  developed ;  the  mouth  inferior.  All  the  living  sharks 
except  the  SquatinidcBj  HeUrodoniidcB,  and  XotidanidcB  belong  to  this  suborder. 

IV.  RHIN^. 

Squali  with  the  palato-quadrate  apparatus  not  articulated  with  the  skull;  the  den- 
tif;erous  portion  advanced  forwards;  the  mouth  terminal;  and  the  pectorals  with  en- 
larged anterior  basal  lobes  which  are  sopanit^d  by  notch-like  spaces  from  the  branchial 
region.     The  family  of  SquatinidcB  is  the  only  existing  family  of  this  suborder. 

Page  22,  etc.  The  following  brief  "key''  will  perhaps  facilitate  the 
identification  of  the  species  of  CarcUariaSj  which  are  at  present  known 
from  oar  Atlantic  coast: 

a.  First  dorsal  far  behind  pectoral.    ( Carchariaa) Glaucus 

aa.  First  dorsal  close  behind  pectoral. 
6.   Upper  teeth  oblique,  deeply  notched  on  outer  margin.     (Platgpodon  Gill.) 

Obscurus.. 
hb.  Upper  teeth  triangular,  subcrect,  scarcely  notched  on  outer  margin.    {Eulamia 
Gill.) 
0.  Snout  moderate,  its  length,  from  mouth,  about  equal  to  breadth  of  mouth. 

CCERULEUS. 

00,  Snout  very  short,  its  length  much  less  than  breadth  of  mouth.... Plattodon. 
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Page  156.  Professor  Hay  (Proc.  U.  S.  Nat.  Miis.  1882)  distinguishes 
Hybognathus  argyritis  from  the  less  cominou  H.  nuclialis  by  the  follow- 
ing characters: 

a.  Eye  small,  shorter  thau  snout;  mouth  small,  horizontal,  the  lower  jaw  short  and 
included;  suborbitals  broad,  the  anterior  suborbital  twice  as  long  as  wide;  intes- 
tiual  canal  7  to  10  times  length  of  body Nuchalis. 

aa.  Eye  large,  longer  than  snout;  mouth  small,  oblique,  the  jaws  equal;  suborbitals 
very  narrow,  the  anterior  thrice  as  long  as  broa<l;  intestinal  canal  4^  to  7^  timt>8 
length  of  body Argtritis. 

Page  160.  After  Hyhorhynchus  superciliostis  add: 

§0  (&).-TIRODOX  Hay. 
(Hay,  Proc.  U.  S.  Nat.  Mus.  1882:  type  Tirodon  amnUfenun  Hay.) 

Pharyngeal  teeth  2,  4-4,  2,  compressed,  not  hooked,  and  with  a  broad 
grinding  surface;  lower  pharnygeal  bones  broad,  sharply  curved. 
Otherwise  as  in  Hybognathus.    (rstpu*^  to  wear  away;  6doo<;j  tooth.) 

194  (&).  T.  amniffenus  Hay. 

Yellowish  green,  silvery  below;  upper  parts  dotted  with  black;  these 
dots  forming  posteriorly  a  dark  streak  along  lateral  line,  and  one  along 
each  side  of  anal;  fins  pale.  Form  and  appearance  of  Hybognathus 
argyritis.  Jaws  thin,  the  lower  slightly  included;  mouth  small,  rather 
oblique,  the  maxillary  not  reaching  front  of  eye;  eye  3  in  head,  equal  to 
snout.  Lateral  line  decurved,  complete.  Dorsal  inserted  slightly  before 
ventrals,  a  little  nearer  base  of  caudal  than  snout;  anal  small.  Head  3^; 
D.  8;  A.  7;  scales  5-38-3.  Teeth  2,  4-4,  2,  formed  as  in  Hybognathus. 
Intestinal  canal  3  J  times  length  of  body.  L.  I J  inches.  Peail  River, 
JSIississippi.     (Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  261.  Under  Flops  saurus  the  gular  plate  is  about  3  times  as 
long  as  broad. 

Page  296.  In  Hypkalonedrus  chahjbehis  the  interorbital  width  is  one- 
fourth  the  eye,  not  "4  times." 

Page  297.  Coregonns  couesi  is  identical  with  Coregonus  trillinmsonij 
and  may  be  suppressed. 

Page  318.  Salvelinus  naresi  seems  to  be  indistinguishable  from  Salre- 
linus  oquassa.    It  may  therefore  be  erased. 
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Page  356.  Oymnothorax  Bloch  &  Schneider,  is  properly  a  Rynonym  of 
Muroena.  The  oldest  tenable  name  for  the  subgenus,  called  in  the  text 
^^  Oymnothorax^^  seems  to  be  Sidera*  Kaup. 

Page  358  (899).  The  type  of  the  genus  Ophichthys  Ahl  is,  according 
to  Poey,  MMr(ena  annulata  Ahl,  which  is  a  species  of  Pisodontophis. 
Genus  170  must  therefore  stand  as  Murcenopsis  Le  Sueur,  and  170  (b)  as 
Ophichthys  Ahl. 

Page  362.  Instead  of  Conger  read: 

174.— I.CPTOCEPHAI.fJS  Gmelin. 

The  two  species  may  stand  as  588,  X.  canger  (L.)  J.  &  G.  and  688  (6), 
L,  cdudiculn  (Beau)  J.  &  G. 

Page  406.  We  are  indebted  to  Mr.  Joseph  Swain  for  the  following 
key  to  the  species  of  Menidia : 

a.  Scales  more  or  less  laciniate;  soft  dorsal  and  anal  scaly. 

b.  Anal  rays  I,  14  to  I,  18;   D.  V-I,  7;  Lat.  1.  48;  dark  pointo  on  scales  of  back, 

forming  about  6  distinct  streaks Vagrans. 

hh.  Anal  rays  I,  19  to  If  21 ;  D.IV-I,7or8;  Lat.  1.  50 Laciniata. 

aa.  Scales  entire;  soft  dorsal  and  anal  naked. 

c.  Anal  fin  rather  short,  its  rays  I,  15  to  I,  18;  depth  about  5  in  length. 

<f.  **  Dorsal  rays  V-I,  11" Beryllina. 

dd.  Dorsal  rays  IV-I,  8  or  I,  9. 
e.  Scales  rather  small;   Lat.  1.  47;  origin  of  spinoos  dorsal  midway  between 

front  of  eye,  and  base  of  caudal  above Aui>en8. 

ee.  Scales  large;  Lat.  1.  38;  origin  of  spinous  dorsal  midway  between  ti|>  of 

snout  and  upper  base  of  caudal PENiS8ULiB 

00.  Anal  fin  rather  long,  its  rays  I,  22  to  I,  25. 

/.  Body  rather  deep,  compressed,  its  depth  5  in  length;    head  4i;  teeth 

rather  strong BoRCi. 

ff.  Body  elongate,  its  depth  6  in  length ;  head  5 ., Notata. 

Page  413.  The  species  of  Polynemus  have  three  anal  spines. 

Page  416.  After  Echeneis  naucraies  add: 

906  (5).— PHTHIRICHTHT8  Gill. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1802,  239:  type  Echeneie  lineata  Menzies.) 

Dorsal  laminae  only  10;  palatines  with  sharp  teeth;  otherwise  as  in 
Echeneis  proper.    {<pO€\p,  a  louse;  e;^^yc,  a  fish.) 

657  (5).  P.  lineatns  (Menzies)  Gill. 

Disk  twice  as  long  as  broad,  its  length  4 J  in  body;  lower  jaw  very 
narrow,  much  projecting.    Head  5  in  length.    Body  blackish,  with  two 

*Kaup,  Apodes,  1856,  70:  type  Murcena pfeifftri  Bleeker  =  Mararfa  plcta  Ahl.  (Latin 
aiduBf  a  star,  fix>m  the  stellate  spots  in  the  typical  species.) 
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whitish  lateral  bands;  all  the  fins  white-margined.    D.  X-33j  A.  33. 
Tropical  seas,  north  to  South  Carolina. 

(Echeneie  lineata  Menzies,  Trans.  Linn.  Soc.  Lond.  i,  197,  1791:  Echeneis  troptMt  £n- 
phrasen,  Nya  Handl.  1791,  317;  Echeneia  UneaUi  Gttnther,  ii,  382:  Echeneit  apicaUt  and 
sphyrcenarum  Poey,  Mem.  Cuba,  ii,  2&4,  255.) 

Page  433.  The  identification  of  the  species  of  Caranx  may  be  facili- 
tated  by  the  following  key,  which  may  be  substituted  for  the  analysis 
given  in  the  text: 

a.  Rays  of  soft  dorsal  I,  23  to  I,  27;  teeth  sabeqnal,  or  the  enter  a  little  enlarged. 
b.  Shoulder-girdle  below  with  a  fleshy  projection,  in  front  of  which  is  a  cross- 
furrow  ;  body  elongate;  depth  3^  in  length.    {Trachvraps  Gill.) 

Crumenophthaui  us. 
(5.  Shoulder-girdle  without  pocnliar  appendage, 
c.  Msixillary  broad;  dorsal  and  anal  usually  more  or  less  elevated  anteriorly,  or 
falcate;  head  large,  more  than  i  length, 
d.  Scutes  40  to  50.    {Paratractus  Gill,) 

e.  Pectoral  little  longer  than  bead ;  depth  3  in  length Chrybus.* 

ee.  Pectoral  considerably  longer  than  head;  depth  3i  in  length..  .Cabaxlus. 
dd.  Scutes  (developcMi)  about  30.    (Carangoidea  Bleeker.) 

/.  Length  of  pectoral  equal  to  depth  of  body,  which  is  3  in  length CiBi. 

ff.  Length  of  pectoral  less  than  depth  of  body,  which  is  2^^  in   length. 

(Young  of  ctftif) Beani. 

00,  Maxillary  very  narrow ;  dorsal  and  anal  scarcely  elevated  in  front ;  head  i^niall, 
not  one-fourth  length  of  body;  lateral  line  very  strongly  arched;  scntes 

about  50.     (  Carangops  Gill) Amblyrhyxchus. 

aa,  Rays  of  soft  dorsal  I,  20  to  I,  22 ;  body  deep ;  teeth  of  the  outer  row  enlarged, 
sometimes  forming  feeble  canines;  scutes  30  to  35.    (Caranx.t) 

g.  Breast  entirely  scaly;  opercular  spot  very  small Fallax. 

gg.  Breast  naked,  except  a  small  median  area;  opercular  spot  large. 

Hippos. 
Page  443.  'No.  699  should  be— 

699.  T.  irlaucns  (Bloch)  C.  <&  V. 
(ChcBtodoH  glaucua  Bloch,  Ichth.  vi,  76,  pi.  210.) 

Page  489.  After  Ammocrypta pellucida  add: 
762  (b)  A.  vivax  Hay. 

Pellucid;  sides  with  10  dusky  blotches,  most  distinct  posteriorly;  14 
similar  blotches  along  back;  top  of  head  speckled;  fins  with  a  few 
dots.  Form  of  A.  pellucida.  Maxillaries  reaching  front  of  orbit;  teeth 
rather  weak;  eye  3j  in  head,  equal  to  snout;  cheeks  and  opercles  scaly. 
Body  covered  with  small,  strongly  ctenoid  scales,  except  the  regions 
immediately  before  and  behind  bases  of  paired  fins.    Spinous  and  soft 

•Scomber  cryaos  Mitchill,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  I,  424,  1815=  Caranx  pt«- 
quftiia  C.  &  V. 

t  =  Carangus  Girard.  The  proper  type  of  Caranx  is  Scomber  carangua  Bloch  =:S^x>iii- 
ber  hippoa  L.  The  word  Caranx  (Carangue)  is  a  corruption  of  the  Portugneae  name 
Acarauna, 
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dorsals  about  equal,  their  longest  rays  half  head,  about  equal  to  the  in. 
terspace  between  them.  Anal  short  and  high,  half  higher  than  long, 
its  base  not  quite  half  head,  its  spine  weak;  pectorals  and  ventrals 
reaching  a  point  midway  between  base  of  pectorals  and  anal.  Head  4; 
depth  7.  D.  XI-10 ;  A.  1, 9 ;  scales  6-65-10.  L.  1§  inches.  Pearl  Eiver, 
Mississippi.    {Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  18B2.) 

Page  490.  After  loa  vitrea  add: 
Y64  (5).  I.  viffilis  Hay. 

Pellucid,  with  about  10  quadrate  dark  blotehes  along  the  back  and 
as  many  along  lateral  line,  the  last  4  or  5  of  these  largest;  a  small  dis- 
tinct black  spot  at  base  of  caudal;  head  dusky  above,  its  sides  plain. 
Body  slender,  the  caudal  peduncle  deep  and  compressed,  twice  as  long 
as  deep.  Head  long,  jiointed;  mouth  large,  the  jaws  equal,  the  niaxil- 
laries  reaching  front  of  pupil;  teeth  recurved ;  oi)ercular  spine  well  de- 
veloped. Head  naked ;  eye  large,  3  in  head,  longer  than  snout.  Dor- 
sal iius  similar,  longer  than  high;  anal  longer  than  high,  somewhat 
smaller  than  second  dorsal,  its  spines  slender,  half  as  long  as  soft  rays. 
Posterior  portion  of  body  densely  scaled;  anterior  portion  apparently 
with  a  few  scales  above  lateral  line,  none  below;  lateral  line  not  de- 
veloped on  the  last  5  or  6  scales.  Head  3^;  depth  6.  D.  X — 12;  A.  II, 
10 ;  Lat.  1.  about  60.    L.  1^  inches.    Pearl  River,  Mississippi.    {Say*) 

(Hay,  Proc.  U.  S.  Nat.  Mos.  1882.) 

Page  494.  Vaillantia  chlorosoma  is  identical  with  F.  camura. 

Page  544.  Instead  of  Pria^canthus  macrophthalmus  read: 

§58.  P.  arenatus  C.  <&  V. 

(Cnv.  Sl  Val.  iii,  101, 1829.  The  original  Anthias  macrophthalmus  Btocb.  iii  a  different 
Bpecies.) 

Page  549.  Lutjanus  hlacJcfordiy  the  Bed  Snapper,  seems  to  be  identi- 
cal with  i.  campechianus.    It  ranges  southward  to  Aspinwall. 

Pages  534,  553.  The  Perca  formosa  of  Linn,  is  the  Serranus  fascicu- 
larw  of  C.  &  v.,  and  not  the  Biahasis  formoaus  of  the  text.  The  former 
should,  therefore,  stand  as  Strranus  formosus  (L.)  J.  &  G.  and  the  latter 
as  Didbaais pluraieri*  (Lac.)  J.  &  G. 

Page  538  (918).  The  description  of  Trisotropu  brunneus^  on  page  538, 
should  be  canceled,  the  species  not  being  known  from  our  coast.    To 

*  Labrua  plumieri  Lac^SpMe,  Hist.  Nat.  Poiss.  iii,  480|  1802. 
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the  description  of  our  species,  T.  stomids  G.  &  B.,  on  page  918,  add: 
Head  3;  depth  4;  Lat.  1.  about  140.  Body  rather  slender,  compressed. 
Scales  smooth,  with  many  accessory  scales. 

Pago  557.  The  second  interspinal  bone  of  the  anal  is  enlarged  and  pen- 
shaped  in  the  species  of  Sie^wtomus  and  Calamus.  It  is  normal,  and  not 
pen-shaped,  in  the  typical  species  of  the  groups  called  PagruSj  Sparm 
(Chrys(iphry8)j  PagelluSy  as  well  as  in  Biplodus,  ArchosarguSj  and  Lagodon. 

Page  557  (929).  Our  suggestion,  on  page  929,  that  Argyrops  8w. 
should  be  substituted  for  Stenotomus,  is  premature.  The  species  called 
Argyrops  (spinifeTj  ehrenbergij  auriga)  bear  a  strong  resemblance  to 
Sienotomus  caprinus,  and  according  to  Steindachner  (Beitr.  zur  Kenntn. 
Fische  Afrika's,  ii,  3,  4, 1882)  their  anterior  teeth  ar^  somewhat  com- 
pressed. Professor  Doderlein  has,  however,  published  (Giorn.  Scienz. 
Kat.  Econ.  Palermo,  xiv,  1879)  photographs  of  the  dentition  of  Pagrus 
ehrenbergi  C.  &  V.,  from  which  it  appears  that  these  teeth  are  really 
robust  canines  and  not  incisors.  Dr.  H.  E.  Sauvage,  who  has  kindlj' 
examined  the  specimens  of  ^^ Pagrus  spinifer^  in  the  Paris  Museum, 
has  lately  informed  us  that  the  dentition  of  this  species  is  essentially 
that  of  ISparus  pagrus^  and  different  from  that  of  Sienotomus. 

Page  559.  The  description  in  the  text  of  Biplodus  caudimacula  was 
drawn  from  young  specimens  of  D.  holhroohi^  which  may,  however,  prove 
to  be  scarcely  distinct  from  the  true  caudimacula  of  Cuba. 

Page  560.  Instead  of  PimeJcpterus  read: 

369.— CTPHOSUS  Lac^Sp^de. 

{Kypho8V8  Lac.  Hist.  Nat.  Poiss.  iii,  115,  1802:  type  Kyphosus  higihhus  Lao.  xvq>oi, 
gibbous.) 

§87.  €•  boSQUi  (Lac.)  J.  &G, 

Page  630.  Instead  of  PhUypnus  read: 

889.— GOBIOmORfJS  Lacdpbde. 

(Lacdpfede,  Hist.  Nat.  Poiss.  ii,  589,  1800:  type  Gobiomoms  dormitor  'Lac,=:=Platyceph- 
ahi8  dormitaior  B\,  &  Schn.  1K)1:  GoUua;  o^opo^y  adjoining.  Gohiomm'oldLB 
Lac.  is  not  a  synonym  of  Eleotris, ). 

Pago  882.  Instead  of  Paralichthys  ophryas  read: 
1265.  P.  oeellaris  (Dek.)  J.  &  G. 
Cape  Cod  to  Florida;  generally  common. 

(Platcsm  oceVaiis  Dokay,  New  York  Fauna,  Fishes,  1842,  300:  PstudmrhirnhHa  ocdlarU 
GUutbcr,  iv,  430.) 
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Page  426.  The  dorsals  in  Scomberomarus  concolor  are  contiguous,  as 
in  S.  inaeulatus. 

Page  438.  Under  No.  692,  for  "Akerly^  read  "Mitchill.'' 

Page  447.  Instead  of  OUgoplites  occidentalis  read,  707.  0.  saurua  (Bl. 
&  Schn.)  J.  &  G.  (=  Scomber  saurus  Bl.  &  Schn.  32).  The  original  Om- 
terosteus  occidentalis  L.  (Syst.  Nat.  Ed.  X)  is  not  this  fish,  and  is  uniden- 
tifiable. 

Page  519.  Pcecilichthys  butleriantis  is  identical  with  P.  barratti. 

Page  534.  Instead  of  Serranus  trifurcus  read,  837.  8.  philadelphicus 
(L.)  J.  &  G.  {=  Perca philadelphica  L.  Syst.  Nat  Ed.  X), 

Page  539  (918).  Nos.  847  and  850  (e)  should  apparently  stand  as  Epi- 
nepkelus  impetiginosus  (Miiller  &  Troschel)  Poey,  and  as  Epinephelus 
apua  (Bloch)  Goode  &  Bean,  respectively.  The  prior  names  punctatusj 
aUanticus,  and  guttatua  are  of  very  doubtful  application. 

Page  553  (924).  Instead  of  ]>iabasi8  chryaopterus  read,  873.  2>.  aurolin- 
eatua  (C.  &  V.)  J.  &  G.  The  original  Perca  chryaoptera  L.  is  some  other 
fish,  probably  unidentifiable. 

Page  603  (936).  No.  946  (P.  radiatua  of  the  text)  should  stand  as 
Platygloaatia  cyanoatigma  (C.  &  V.)  Gthr.,  while  No.  947  (bivittatua) 
should  be  P.  radiatua  (L.)  J.  &  G.  The  latter  species  is  the  original 
Sparua  radiatua  L. 

Page  605.  Instead  of  Xyrichthya  vermicuUxtua  read,  951.  X.  lineatua 
(Gmel.)  J.  &  G.  {Coryphwna  lineata  Gmelin,  Syst.  Nat.  1195).  No.  952. 
X.  lineatua  C.  &  Y.  should  be  omitted,  as  not  found  on  our  coasts. 

Page  616.  Under  Pomacanthtia  arcuatua  read: 

D.  X,  29;  65  scales  between  scapula  and  caudal;  85  to  90  in  a  series 
above  lateral  line. 

Page  690.  The  "Northern  variety^  of  Icelua  notoapilotua  seems  to  be 
a  distinct  species — L  feneatralia  Jor.  &  Gilb.  It  has  a  small  pore  behind 
fourth  gill. 

Page  916.  The  generic  name  Brachyrhinua  is  preoccupied.  For  it 
may  be  substituted: 

978  (6).  PABANTHIAS  Guich^Dot. 
(Guichdoot,  Aun.  Soo.  Linu.  Maine-ot-Loire,  x,  1868:  type  SerranuB  furo\fer  C.  &  V.) 
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Page  945.  To  the  account  of  OoMtis  encceamus  add: 
Head  4;  depth  5|.    D.  VI-11;  A.  12;  Lat.  1.  37. 

Page  104.  Instead  of  Amiurtis  catus  read,  98.  A.  nebuloaus  (Le  S.)  Gill. 
The  Silurus  catus  L.  is  not  this  ^h,  and  is  not  identifiable. 

* 

Page  358  (899,  969).  The  proper  type  of  the  genus  Ophichthys  Ahl. 
(Be  Murama  et  Ophichtho  1789)  is  Murcena  aphis  L.  The  name  Ophichthys 
should  therefore  be  used  as  on  page  358,  for  the  species  with  sharp 
teeth.  Those  with  granular  teeth  {Pisodontophis  Kaup)  should  be 
called  Ophisurus  (Lac^pMe,  ii,  195,  1800:  type  0.  ophis  Lac,  nee  L.). 
Our  species  snould  stand  as,  584  (b).  Ophisurus  acuminatus  (Grouow) 
J.  &G. 

Page  440.  The  caudal  peduncle  in  ^^  Selene^  setipinnis  is  armed  as  in 
Caranxy  but  more  feebly. 

Page  442.  Instead  of  Triwhynotus  ovatus  read,  697.  T.  rhomboides 
(Bloch)  C.  &  V.  (=  ChcBtodon  rhomboides  Bloch,  Ichthyol.  pi.  209.) 
The  true  T.  ovatus,  from  the  East  Indies,  is  thought  by  Lutken  to  be 
specifically  different. 

Page  532*  No.  835  may  stand  as  Polyprion  cemium  Val.  Epineph- 
elus  oxygeneios  is  said  to  be  a  species  of  OUgorus. 

Page  730.  Instead  of  Prionottis  evolans  read,  1126.  P.  sarritor  Jor.  & 
Gilb.;  and  instead  of  subsp.  lineatus  read,  1126  (5).  P.  strigatus  O.  &  V. 
Trigla  evolans  L.  is  not  identifiable,  and  Trigla  lineata  Mitchill  was  an 
erroneous  identification  of  T.  lineata  Bloch. 

*  The  corrections  suggested  on  this  page  and  the  preceding  have  not  been  intro- 
duced into  the  table  of  contents. 
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atropurpureus 771 

atrovircna 602 

attenuatna 203 

Auchenoptonia : . . .        704 

anctomm B5 

andcna 908,000 

anliacas 90S,  900 

Aulorhyncbidas 801 

Aalorhyncboa 391, 908 

Anloatotna 380 

Auloatomatidfl) 800 

aarantlacaa  (IloliatPa) 858 

(Ceratacantbna) 838 

(Cottogaatcr) 505 

(Iladropterua) 505 

(Elypoboroua) 505 

anrata  (Cliola) 175 

(Moniana) 175 

auratna  (Carasains) 2S» 

(Cyprinna) 251 

(GwluB) 804 

(Mulloa) 081 

anroa  (Clapea) 270 

anrcolam  (Moxoatoma) 140 

aureolua  (Catotomua)  ...••• 140 
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Aoreolat  (Xenotis) 478 

Mireovittau  (Seriola) * 444 

aureus  (Ammoccetes).. 867,868 

(ClnpanodoD) 270 

(Eupomotis) 483 

(PunduluB) 840 

(Haplochilns) 840 

(SparuB) 483 

auriculAtns 670,671 

anriga 542,920 

anrita  (Ichthelis) 478 

•uritus  (Labrus) 477,478 

(Lepomls) - 477,478 

(Pomotia) 483 

auTolineatuB 925,973 

aurora  (Abeona) 588 

(Catoetomns) 127 

(Fario) 315 

(Salmo) 315 

auTombenB 549,550 

anstrale 154 

anstrinum 135 

Auxis 424 

arooetta 367 

axillaris 706 

ayresi  (Paropbrys) 831 

(Petromyzon) 8 

Ayreaia 611,939 

« 

B. 

tecalaus 636 

Bachelor 484 

badius 885,886 

Beoatoma 965 

Bogara 678 

Boione 316 

BakMtoma - 965 

bairdi  (Alepocephalns) 257 

(Cottos) 697 

(ICacmms) 812 

(Salmo) 320 

(Salvelinns) 320 

(Uranidea) 697 

baixtlianam 905,906 

Bairdiella 570 

biOonado 926,927 

Baloo 902 

balao 902 

balifls  (Cbirus) 645 

Balistes 854 

BalistidiD 854 

balteatus  (Eques) 932 

(Riohardsonins) 251 

Barb 577 

barbatnm  (Echloatoma) 286,287 

barbatas  (Hullas) 565,931 

(Siphagonus) 725 

Barbero... 617 

bardua 122 

Bar-fish 465 

barkani 727 

Barndoor  Skate 42 

Barracuda :....        410 

barracuda  (Sphyrsna) 412 

barratti •. 610,878 
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Bashaw 102 

Basilichthys 406 

Basking-shark '. 30 

Bass...   484,528 

Bastard  Halibut 821 

Bastard  Snapper  * 549 

Ba^fi8h 51,738,849 

Bathymaster 622 

BatbymasterinsD C19 

Batrachidffi 750 

Batrachus 750,908 

Bayou  Bass 484 

Bayshark 60 

Bdellostoma 5,807 

Bdellostomatids 967 

beadloi 109 

beani  (Ammocrypta) 489 

(Ciranx) 436,912,970 

(Limanda) &35 

(Pleuronectes) 835 

beckwithi 176 

belizanus 345 

bcUicus '. 212 

Bellows-fish 388,844 

bellns 199 

Belonc 872 

belone  (Tetraptnrus) 909 

Belonesox 344 

Belonopsis 366 

bendirei 696 

Bentbodesmus 910 

berUindieri 403 

bemardini 128 

BerycidsD 457 

beryUina 408,909,969 

biaculeatus 895,396 

bicolor  ( Algansea) 246 

( Ammoccetes) 868 

(Leucisctts) 246 

(Lencus) 246 

(Squalius) 237 

(Tigoma) 237 

bicomU  (Icelus) 688,962 

BieUiyaByba 307 

biftwnata 162 

Big-eye M4 

Big-eyed  Herring 260,261 

Big-eyed  Scad 434 

bignttatus  (Ceratichthy s) 212 

(Cochlognathns) 161 

(Semotilus) 211,212 

bUinearis 809 

bilineata  (LepidopsetU) 834 

(PUtessa) 834 

bilineatum  (Pristipoma)  652 

bilineatus  (Pleuronectes) 838,834 

(Pomadasys) 562,923 

BiU-fish 91,374,375,420 

billingsiana 177 

bilobus 720 

bimaoulata  (Ethoostoraa) 506 

bimaoulatus  (Chstodon) 940 

(Pseudoxiphophorus) 344 

(Sarothrodus) 940 

(Xiphophoms) 844 
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binociilAtA 43,878 

bipixmnlatns 446,913 

biiostris 52,53,880 

bison  (Aaploottiu) 710,711 

(Carpiodes)  ..••         ^^ 

(Enophrys) 710 

(Ictiobns) 883 

bUplnosns  (Gasterosteas) 396 

(MyUobatte) 51 

bisas 425 

biTittatoB  (Hybop«i8) 196 

(Labnis) 937 

(MixmUot) 195 

(PlfttygloBSos) 936,973 

Black  Angel 941 

BSM 48i 

BUok-fln..... 301 

lUh .'.  533,600 

blackfordl 549,921,971 

Black  Gronper 538,540 

Gmnt 553 

Hone 120,121 

Black-nosed  Dace 206 

Perob 505 

Sea-Bass 531,533 

Blacksmitb 611 

Black  Stnrceon 87 

Blakea 763 

blancbAidi ^ 761 

Blanqoillo 623,625,626 

BlennicoUns 717,718 

Blenniide 753,880 

blennioides 497,502 

blennioperoa 497 

Blenniops 766 

Bleunios 759,961 

blennlas(Albnmop8) 189,193 

(MinnUus) 193 

Blennophis 756 

Blenny 753,759 

Blepbaricbthys 438 

Jblepbaris 438 

Blepsias 710 

Blind  Cat , 102 

Blind-fish 323 

Blob 696 

Blower 861 

Bine-back 267 

-back  Salmon 308 

-back  Tront 318 

Bine  Cod , 646 

Blne-fln 301 

-fish 447,448,560,580.603 

BluoMnllet 139 

Perch  594,599 

Pike 525,626 

Shark 22 

Boccaccio 656 

Bodianns 541,602 

bodianns  (Cossyphus) 602 

Boleicbthys 514,519 

boleoides 699 

Boleosoma 491 

boleosoma  (Goblus) 946 

bolll 881 


IN 
bombifroas........ .......................  478^ 

bonariensis 445^ 

bonasns 

Bone-Dog 

Bone-fish 

Bonito 427, 

Bonnet-headed  Shark 

Bony-fish 

boops  

borea  (Lnoioperca) 

borealis  (Alepidosaoras) 

(Aminms) 

(Arotosenna) 

(Canlopus) 

(Lnmargns) 

(Maorolicna) 

(Notorhynchoa) 

(Paralepis) 

(Pimelodas) 

(Scopelns) 

*(Sphyr»na) « 

(Sndis) ! 

Boreooottns 1 

Boreogadns i 

Borer 

borenm  <Stizostedinm) .       i 

boreus  (Esox) 1 

bosci  (Atheriifa) « 

(Gobioaoma) M 

(Gobins) 63(11 

(Lenoisons) 9 

(Menidla) 407.906,90(11 

(Pimeleptems) « 

(Seriola) i4i,» 

bosqni  (Cjrphosna) R 

bosqoianns Tft^W 

bostoniensis  (AngniUiL) M 

(Catostomns) 131^9 

(Mnrasna) M 

Botbragonns TS^ff 

BothrolBsmns 4il,4B 

Botbas fi* 

boncardi ^ 

bonvieri 8* 

bovinns 83(* 

Bow-fin * 

bowmani I^ 

brachiale •• 

brachyocanthns • 

Brachyistins 588^ni^iil 

Brachyopsis TS^I* 

brachypoda • 

Brachyprosopon ^ 

brachyptera  (Echeneis) (^ 

brachyptems  (Bemoropsis) ^ 

(Thynnns) * 

(Zygooectes) HI* 

brachyrhynchns • 

Brach3iThinns m* 

brachysomus • 

brachynras ^ 

Brama 48^* 

Bramids 4 

Branch  Honing 1^ 

Branchlottoma l XM 


Snlltwad 10(,«M 

BniiDD an 

BallTivnt SIS 

Botbot •>! 

bnrzall W* 

BnnutlcUi 3» 

bullerUnai SIS,  ITS 

Buttsr-flali 4S1,  Sll,  TW,  7S7 

Batleta;Bs7 M 

BftblM* T» 

C. 

oaballm  {CjUnuj) «T 

(Scombennnorn*) 4EI 

abdleroU  (LutJuDi) If 

uballa* 4IS,«T0 

C»b«non TM 

Cabriiik stMsa,sag 

CTBlOHOlUtt.  M2 

CBlimus.  S6CS!S.ff73 

oImbi^  (ChriHiphTT*) MS 

(P*tnl1iu) SM 

oakanu S5) 

Calico  Bm* 4«S 

olllbnilu  (Alania) MP 

(Uorrhiu) SM 

(Sqiutlna) a 

(Torpcdol »»,gn,gn 

eillfonilcii*  lEioccBtiu) ITS 

(Gulns) 8M 

<  Ulppnglomu) 821 

lUuaMu*) at.M.fn 

(Mj'liobalka) SI 

iPanlkhUiyii) Ktl 

lI>™.l..rlionibuii] 811 

(Slerenlopla) S31 

lUropwlu) HI 

callforalenu  iSi|>b«taiul 3H,BM 

cmllfornlensli  (Atheriolobtb]*) US 

(Alheritmpata) 4U;4I0 

(GjpilimdoD) 3ts 

(OpblBurna) S»,BU 

(Otalltbaa) STS 

(SoorpU)  BO 

(^TUfinatbua) nt 

(TyplilogoblDa) a» 

(Xfnithihn) MT.SW 

<XenlatiD(l BM 

eallarlaa  (Gadoa) tw 

(Salmo)  - m 

Calloehelja gB7 

CaUiodoD Me 

oalllodan  (Llparlal 7*3 

calliptu^E I4« 

ealUanna its 

oalUMOi* ess 

caJItelU m 

ulllam  <Codanu> ITS 

(C]TJrtB«Ual 1T8 

CaUlucDB «T,«t 

calUanu  (loglnaana) MS 

eallTodon  <Cj-elDptnns) TW 

Cals^cUapldotaa Ju 

Mi" N 
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Camarina 5<tO 

campbelli 320 

CampbeUite 4«4 

campeohianus 921,971 

camperi 374,875 

Campostoma 148 

Campostomine 145 

Campylodon 370 

oamtachaticns 868 

camara  (Boleoeoma) 494 

(Vaillantla) 494,971 

camnms  (Nothonotus) 506 

(PcBcUichthya) 507 

Canada  (Elacate) 418,419,909 

canadense  (StUoatedium) 526 

canadensis  (Lnoioperoa) 526 

(Salmo) 320 

Candle-flsh 292 

canioala 860 

caninns  (Caranx) 438 

(Laohnokemos) 601 

(PageUas) 927 

canis  (Ghdeos) 21 

<Mastelii8) 20,870 

(Salmo) 806 

(Squalas) 870 

Cantherines 858 

Capelin 291 

capeana 554 

capillaris 439 

capistratos 940 

Capitaine 601 

capreolns 539,540,918 

caprinas 920 

capriscas 855 

caprodes 499,500 

Carangicbthys 433 

Carangid» 430,448,014 

Caranj^oides 433, 970 

Carangops 433, 970 

Carangus 433,437,970 

carangus  (Caranx) 438 

(Scomber) 438,970 

Caranx 433,970 

Carassius 233 

caraono 541 

carbonaria  (Percina) 500 

(Pileoma) 500 

carbooarius  ( Aci}>cDRer) 87 

(Gadu8)  807 

(Pollachius) 807 

Carcbariaa 22, 27, 872, 873, 967 

carcbarioa  (Carcbnrodon) 875 

(SqnaUis) 873, 875 

Carcharilda* 27,870 

Carcbarinua 22, 59, 870, 872 

Carcbarodon 30, 875 

Carolopbns 765 

Caroproctus 740, 957 

caribieum  (Branch iostoma) .* 3, 57 

caribeeiis  (Diplodus) 930 

(Sargus) 930 

caribbsDa  (Deloue) 901 

caribbse^us  (Chloroscombms) 441 

(Tyloaams) 901 


P»CB. 

carinatom  ( Aoanthosoma) 885 

oarinatos  (Flaoopharynx) 142,141 

(Salmo) 815 

canninatns OS 

camatns 674,875 

Carolina  (Atberina) 405,8H 

(Trigbi) 7» 

carolinsD 6B7,M4 

carolinensis  ((Robins) 684,8IS 

(OtoUthns) 581 

(Seriola) 445,911 

carolinns  (Blennios) 711 

(Clinostomos) 83 

(Grasterosteos) 442 

(PholU) 7» 

(Prionotns) 735 

(Pteraclis) 455 

(Trachynotns) 442 

Carp 144,»l 

carpio  (Carpiodes) 118 

(Catostomns) 118;  119, 141 

(Ofprinodon) 380 

(Cyprinus) 254 

(Ictiobns) m 

(Moxoetoma) 118 

Carpiodes 117,88iMI 

Carp  Sucker U7,118,lll 

carringtoni 201 

caryi 98, 503. 584 

cassidii 606 

castaneas 10. 887.00 

Cataphracti 640,781 

catapbractas  (Agonns) 720^068 

(Cottos) 720 

(Gasterostens) 200 

(Gasteracanthos) 200 

(Scaphirbynchns) 00 

cataracts  (Ceratiehibys) 207 

(Gobio) 287 

(Rhinlcbthys) «7.8» 

(Lencoeomns) 23i 

catenatas 337 

Cat-fishes 86,102,W784 

Catonotns 5B 

Catostomids IB 

CatustominiB 113 

Catostomns 124,185^083 

catostomus  (Cyprinus) 184,117 

(Phenaoobios) 204 

Catulas 008 

catnlns  (Evortbodus) :...  683i844 

(Gobius) 682.688,844 

(Pimelodns) 104 

(Scylliorbinns) «• 

catns  (Amiorus) IM 

(Serranos) 820 

candacnta 787 

candafdrcatus 1^ 

candalis •** 

candat«  (Lamna) .    28,873 

candicnla 88(1008 

candimaonla  (Diplodns) 550^872 

(Hssmnlon) *^ 

(Sargns) 5* 

Canlarcbns *^ 
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Caolo'aitUus 625 

Caolopos 278 

cearinuB  (Cyprinua) 225 

(LeuC()«omus) 225 

(MvlochiJas) 224 

(Scbastes) «72 

(Sobantodes) 672 

cavifrons  ( Ambloplltes) 467 

(Hoinitripteni(») 686 

caxia 548,921 

cayuga  394 

Cebedichlh.vidas 754 

Cebedichthya 773,962 

CentrarcbidsD 462,880 

CentrarcbuA 463 

Centridemiichthys 693 

Gentriscidae 387 

CentriacuB 388 

Gentropomina) 527 

GentropomuR 525, 528 

GeDtroblenniuH 778 

GentroDotus  766 

GcDtropristin 538 

Gentroacy  Ilium 16 

Gentroscymuns  17 

centrura  (Daaibati<«) 67 

(Rala) 48,67,879 

(Tryjion)   67,879 

centruniH  ( DaByatlB) 47 

cepediannm ^  271 

•Zl^pbalacantlmH 737, 957 

Gepbalopteridfl; 52 

Gepbaloacyllium 58, 59 

cephalnii  (Scniotilnn) 221 

cerasinns  %...  187 

Ceratacantbus 858 

Ccratias 847 

Ceraticbtnys         211 

Ccratiidic 847 

CeratocottuB 710 

Ceratoptera 52 

cercoetimna 193 

oerdalo 790 

Cernler 532 

oemlam 532 

Cero 426 

cenrinum 142 

oeiA'QB 711 

Ceatraciou  26 

CeBtraciont  idaD 62 

C6«tT«as 579 

Cetorbinidn: 80,31 

CetorbinuB 31, 875 

CbsBDobr^'ttuB 467 

GbtenopBetta 821 

CbietodipteniB 613 

Chaetodon 614,616,940 

oluotodon  (MeHopionistiaft) 471 

(PomotiB)    472 

Chfitodontidffi 614 

ohalcofrrnnimuB 807 

ohAlybeuB  (MinniluB) 191 

chalybeios  (HyphalouedroB) 206, 968 

ehamiDleoxitleepB 624 

Gfaannel  BasB 571 
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ChaimelCat 107,108 

cbantenay 42 

Cbaracini 112 

Cbarocinids 254 

Charioteer 642 

Cbarr 8^6 

cbarybdia 468 

Cbasmistea 131 

Chaamodes 756,958 

Cbatoeaaina 270 

Cbatoewoa 271 

Chaaliodontida 284 

Cbanllodaa 284 

Cbannax 846 

Cbeilichtbya 860 

cbemnitzi 870 

Cheonda 280,241 

cheBteri 799 

Cbiaamodon 810,964 

CbiaBmodonUds 964 

Cbiosmodaa 810 

cbickaaavenaia 182 

cbilenais 428 

cbiUticoa 191 

Cbilomyctems 868,968 

Cbilonemoa 220 

Cbimsra 54 

Cbimcerids 53 

cbioenaia 880 

Cbinnook  Salmon 806 

CbiridBB 640 

Cbirolophna 765 

Cbironectea 845 

CbiropaiB 641 

Chiroatoma 406 

cbinirgus 617,941 

Chirus 4 641 

cbiruB  (Xipbiater) 772 

Cbitonotua 691 

cblora 160 

cbloria 441 

cbloriatia ^.         183 

cblorocephalaa 100, 19 1 

CbloroBCombma 440 

cbloroaoma 494,071 

cbloroatictoa 008 

cblorurua 537,918 

Choerojalia 602 

Cbo^aet 599 

Cbologaater 325,890 

Cbondroatei 82 

CbondroetomiiUB 145 

cbouicha 806;  890 

Chriodoma 903 

Cbriomitra 425 

Chrlope 102 

Chromidea 608 

Cbromia 611,939 

chromia  (Diabaaia) 924 

(Hemulon) 024 

(Perca) 934 

(Pogoniaa) 568 

Cbroaomna 153 

chroflomoa  (Minnilna) 191,192 

chryaltia 157 
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IBMBT 

»» 

iw.m 

3M 

<TS,07B 

CbrrwiiiiTjs au,  »ji 

cbiywip*  iCaalalaUliu) ten 

(Lsbru) 530 

(Latllaa)  S2S 

(Ophiohtbr*) BtB 

(Ophliunu) BM 

(OxyodoDtichtbTi) MS 

(Pere«) IM 

(RocciuJ S2t 

(Sptnul Kt.ei» 

ebryMipsli  (Bj-odm) . 

abrjaopten  {Pero») .. 

ohryaopter        ~ 

chrraaptiTiia  (DUbula) !Uia,SS«.eT3 

chriao.<C 

(!■ 

«hr;>Dn  (SclcD*) S33 

ebtfannta  ^Chlamaconibrda) Ml 

(Ulplerodoni US 

(Ldijuidii)        sn 

(Ueanpiion) H8 

(Hioruplerfi)  441 

(Stwmlwr). i4l 

(Sparua). MB 

cbr.tMH  {Cmiiiii( an 

Chub £20,  SSI.  »5. 33*.  241 

Hockar  13J,IS3 

ahuu 7W 

olM 43S,ftl%ff:o 

Uicblbls fl07 

cibbi  dab wa 

elliula  (CbBtodoB) SiS 

(HoUeantbiu) SIS 

(rmnocaiitbnU... CIS 

(Zenal 43H 

Cauat. 7»6 

dUntaa  (BlrDDlua) TM 

<Epliii?pb«liu) ..  taa.tM 

(PMromjion) 8 

(Scbaatodaa) SSe.p.W 

(Zowi^i'«l  7M 

tiDibriua.  7»T 

dnarriL  iKthnxIomn) M« 

(Magllj B3S 

(Rijualoa) U,e2 

elDSuliiluii  (Pomaeautboaj . 
(Zvgunrcm)  — 

(FODdDlu) 

cimttum  (GlojilymMlonk) 

clttbniui  (I'ulmufiou)  — 

flizTboMiim  ^L^•pat^m*i 
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eommimis  (Pogomiehtliys) 319^820 

oomplaoftta 174 

oomprena  (Lota) 802 

oompressus  (EngnuiUB) 274 

(Stolephoms) 274 

concimias  ( Amblodon) 568 

(Gaaterostens) 8M 

oonoolor  (Axnmoooetes) 10 

(Chriomitra) 426 

(EiMchistodua) 611,930 

(GlypbidodoD) 6U 

(Pomaoentnu) 611 

(Soomberomonis) 425^978 

eondaotor 448 

Ooney 541 

oonfertos 158 

oonfinis  (Pimdodos) 104 

(Salmo) , 817 

oonflaentas  (FnndiiluB) 334 

(Salmo) 807 

ocmfonnis 237 

Conger 862,900,060 

conger  (Angoilla) 363 

(Leptocephalus) 969 

(Munena) 362 

Conger  Eel 856,362 

oongesUini 138 

Congrogadide 700 

oonocephalus 225 

Conodon :...  550,923 

ooDorhynoknB 258 

conspersiu 230 

oonstellatas  (Cbiropais) 646 

(Chirne) 646 

(SelMsUchihys) 666 

(Sebastodes) 665 

oonsaetoB 800 

oonna 141 

convexifhuia 478 

Gookianoi 461 

oooperi  (Cbeonda) 242 

(Leuciaoae) 242 

(Metoponops) 817 

(Raia) 42,878 

(Salmo) 800 

(Squaliaa) 242 

copei  (Leuciacoa) 202 

(Sqnalius). 238 

Copelandia 460 

copelondi 408 

Copper-noeed  Bream 479 

ooraUina 877 

Coregonna 296,290,889,968 

ooregonna 189 

ooretta 429 

oorinns 62 

eornnbiea 29,80,61,875 

conratns  (Cbologaster) 325 

(Cyprinna) 186,187 

(HypaUepis) 187 

(Lenoiacna) 187 

(LnxUns) 187 

(Minnllaa) 186,187 

oorOidea 676 

eorporalla 281 
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Conair. 666 

comacana 278 

Corrlna 560,572,570,031,932 

Corynolopbna 849 

Corypbisna 454,914 

CorypbienidiD 454 

Corypluenoidea 812 

Corypbopterua 634,635 

Cor>-tbiicbibya 006 

ooamopolita 440,441 

Coaayphoa 601 

Cottida 682 

Cottogaater 497 

Cottopaia 693,694 

Cottnncolua. 687,052 

CottUB 603,700 

coacM  (Dionda) • 157 

(PoBcilia) :  348 

Couchia 796,707 

coQcbiana  (Limia) .'. 348 

(PcBcilia) 348 

coneai  (Apocope) 210 

(Ooregonna) 297,968 

(Proaopinm) 297 

Conenina 218 

Cow-flsb 854 

Cow-noaed  Kay 51 

Cow-Pilot : 611 

Crab-eater 418 

Craig-flounder 838 

Cramp-flab 39 

Crappie      464 

craaalcauda 240 

crasailabre 140,141 

craasua  (Alvordinn) 503 

(Squalius) 241 

craticula 882 

Crawl-a-bottom '. 130,506 

CreekFteb 138 

Cremnobatea 764,962 

crenolare 282 

Creolua : 973 

creolna 916 

Crevall6 483,435,437 

crinlger 718 

crinitna 438.489 

criatagalll  (Anoplarobna) 771 

(Cebedlcbthya) 774 

CriatlTomer  317 

Croaker 566,667,575,595 

oroicenaia 968 

oromia  (Labrua) 568 

croaaotoa 839 

Crotalopaia 869 
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CryptacantbidJD 754 
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oumingi 213 
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oapreoides 105 

cupreua 105 

carema 404 

curilicoa 723 

cnrtua 440 

Cask 802 

OTupicftuda 858 
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Cnt-lips 144.160 
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oyaneUus  (AjKuaotiB) 473 

(lohthyobas) 114 

(Lepomis) 473 
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cyanops 626 
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(Platyglosaua) 603,973 

Cybiom 425 
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Cyolcptna 120 

CydogobiuB 637 

Cyoloptericbtkys 745 

Cyclopteridffi 744, 
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Cyolostomata 3 

Cycloptems 746 

cydotis 212 

CylindrosteQB 91 

Cymatogaster 588,590 

oym  atogramma 497 

Cynicoglosaas. 838 

Cynocephalos 22 

cynodoD 921 

cynoglossna 838 

Cynopcrea 626 

Cynoscion ,  579,934 

oypbo  (CatostomuB) 129 

(Ebox) 352 

CypboBus 972 

Cypriuella 163,165.176 

cyprinelbi 114,883 

Cyprinidte 144 

Cypiinodon 328,894 

cyprinoidea 887 

Cyprinodontido) 826,894 

CyprinuB 254 

oypnnttB 119,120,883 

CypaelurnB 380 
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DactylopteroB 737 
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Delolepia 771 
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deutex 91 
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diceraaa 711 
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dimidiatom 38I,MB 
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dinemoa IftM 
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dipterara 48,71,870 

Diacoboli 738,745 

diaoobolns 126,883 

diapar 341 

diasimUis  (Ceratiobthys) 188,216,216 

(Coaeaina) 218 

(LeuciaoiiB) 216 

(LeaoosomuB) 218,210 

Bitrema 604,036 

Dootor-flsh 617 

dodecaMroa 723 

Dog-fish 15,16,04,350 

Dog-aalmon 805,806 

DogShark 10 

doUchogaeter 768 

Doliodon 441 

Bollardee 470 

Dollar-flsh 451 

DoUy  Varden  Trout 310 

dolomiei 016 

dolomiea  (Microptema) 485 

Dolphin 454 

dombeyi 57,867 

domninua 203,204 

Doncella 601,602,603 

Dormitator 631,044 

dormitator 631,072 

dormitor 072 

Doroaoma 271,880 

Doro«omatid» 270 
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doraatua 867,868 

doraomacnla 560 

dovU 030 

Drum   667,568 

drummond-hayi 540 

drammondi  (OUdithoa) 034 
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(Exogloaaam) 140 
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ductor 448 
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dnlcia 885 

Dulea 542.020 

dnmerili  (Sqnalua) 85 

duodecixn 888 

duqaeani 140 

DuaaumieriiiUB 263 

dux 001 

E. 

EagloRay 40,50 

earUi 708 

Echeneidids 416 

Echeneia 416 

Ecbinorhinua 14,860 

Ecliioatoma 286 

edentula 84 

Eela 854 

Eel-pout 783,784 

rffolgena 408 
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Elagatia... 446 
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ElectricRayB .- 38 

elegana  (Blakea) 763 
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(Cyprinodon) 329 

(Gibbonaia) 763 

(Diabaaia) 023 

(Gila) 227 

(Hsmulon) 024 

(Lenciacua) 228 

(Myxodea) 768 

(Nanoatoma) 510 

SleotridiiiA 630 

Eleotrla 631,944 

eleuthema 99 

elliottl 68 

elliptioua 271 

elongata  (Clnpea) 265 

(Gila) 232 

(Umbrina) 578,932 

elongatna  (Benthodeamua) 910 
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(Clinoetomna) 232 

(Cydeptua) 121 

(Lepidopua) 910 

(Lepomia) 475 
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(Luxilua) 232 

(Ophiodon) 646 
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(Pleuronectea) 888 

(PomotU) 476 

(SolezogDathna) 121 
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(Sebaatodea) 
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Elopida 260 
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emarginatua 548 

Embiotooa 594 

EmbiotocidflB 585 

Emarald-flah 685 

emilin 247 

emoili 229,280 

enoeomua 945^078 

Enchelycephali 854 

Enohelyopua 796 
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Exmeaoentrua 541 
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enaia 787 


988 


INDEX. 


entomelas 668^  <M0 
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eos  (Boleichthys) 621 

(Chrosomns) 164 

(Othonops) 689 

(PcBoiUchthyB) 620 

Ephippids 612 

Ephippns 618 

Epicopns 809 

Epi^onickthys 2,67 
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episcopns 167 

Epieema 193 

Eqae0 982 

equestris U0,882 

eqnisetis 464,914 
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eriarchns 469,470 

Ericoama 608 

Ericyml>a 204 

Erimyson 182 

erinacea 40 

erochroos 620 

Erogala 168,166,179 

Er3rt.hrinin» 254 

erythrogaster  (Chroaomas) 163, 164 

(Lenciscoa) 154 

(LuxUna) 163,154 

(Serranna) 540 
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eaohricbti 848 

eaculentna 438 

eamarki 786 

Sameralda 685 

EaooidflB  851 

Eaox 852 

estor  (Eaox) 853,854 

(Gila) 238 

(SqnaUaa) 282 

Eatrdla 491 

Etheoatoma 600,612 

Stheoatomatixis 486,488 

Etropna 839 

Etnuneaa 263 

Encalia 894 

Eucbalarodaa 881,837 
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Eactenogobiaa 633,945 

Enoyolopobina 637 

Eugompbodna 27 

Ealacbon 291,292 
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Euleptorbampbna 877,903 

Eameaogrammna 774 
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Enpomotia : 472,482 
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enryopa  (Myxoatoma) . 
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earyoma 
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EuacbiatodoA 
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(Prionotna) 785 

(Trigla) 738 
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exaaperatoa 63,64,876 
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exiliena.... 880. 90« 

exilia  (Boleiobtbya) 621 

(Belone) 874 

(Hlppogloasoidea) 827 

(Noturoa) MO 

(PcDcilicbtbya) 621 

(Tyloanraa) 874 

exlmiaa.'. 829,890 

ExoocDtua 878;  003, 904 

Exoglnaam 160 
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fftbrioii  (Campylodon) 870 
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(Cottna) 700 

(Gadna) 807 

(Oannelliia) 778 

(Liparia) 742 

(Lumpenna) 778 

(liacmnia)  811 
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iUcata  (Seriobi) 445,913 

fUoatna  (Carangopa) 487 

(Caranx) 486.912 

(Labma) 601 

(Lacbnolemua) 601 

(Triaotropia) 538 

lUlax  (Caranx) 437.912.870 

(Pomotia) 478 

(Tracbaroa) 911 

Fall-flab 222 

Fall  Herring 266 

Salmon 806 

Pari© 812 

&aciato  (SerioU) 445 

faaciatom  (Priatipoma) 551 

faaciatoa  (Acbima) 841 

(Alvordlna) 504 

(Bryttoa)  470 

(Catonotna) 618 

(Catostomna) 136 

(Centronotoa) 767 

(Eaox) 388 

(Diplealon) 606 

(Gryatea) 485 

(Gnnnellua) 767 

(Larimna) 678 

(Munenoldea) 767 

(Pimcphalea) 158 
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flMdatns  (Scomber) 446 

(SebMtes) 082,976 

(Sebastodes) 652 

(Syn^atbnB) 883 

(Zontohthys) 446 

fSucioalaris &34.636,971 

faeclolaris 676 

Fkt-back 26» 

Pat-bead 158,602 

Fatber-lasber 701 

ikvoeas 961 

feoandaa 120 

lUions 105 

fUU  ( Auarrhiobtliys) 783 

(Arius) 110.882 

(Maatelna) 20 

(SilniHB) 110 

fioneetralia 073 

ferox  (Alepidosanms) 276 

'    (Atractosteua) 02 

(Lepiaoatena)  02 

(Sqnalaa) 874 

(Stomiaa) 286 

femgiDena €34 

feaille  (Polyodon) 83,84 

Fleraafer 701 

Pieraaferidn 701 

flUunentoaua  (Hemirhamphoa) 003 

(Megalopa) 261 

(Phycia) 700 

File-flab 856,858 

flmbrift 650 

flmbriatna 784 

Fiabiiig-ftx>g 844 

FiatQlaria 880 

Fiatalariid» 888,300 

flAbelUre 613 

flftbellataa 513 

flAgellum  (Rata) 60 

(Sacoopbarynx) 365 

flammeuB 243 

Fbamel-montb  Cat 108 

Flaaber 555 

flaTeacena  (Bodianaa) 524 

(Gadaa) 803 

(Pero») 524 

fl*Tlc»ndA 541 

flATidoa  (Apodicbtbya) 760 

(Aulorbyncbua) 301 

(Sobaatodea) 657 

flaTlpimiia 156,884 

flaTolineatua 661 

fl*Tiiliia 882 

flAvna  (Notnrua) 100 

Fleana 831 

Fliaam 662 

floridjD  (Jordanella) 328 

(Sipboatoma) 006,006 

floridaua  (CicbUfc) 485 

floiidenaia  <Bryttiia) 468 

(Camnrna) 468 

(Fondulna) 836^801 

iloripfamia 330 

Flounder 813,882,835 

nate-montb 880 
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(Ammoocatea) 11 

(Hndaonina) 171 

(HybognaUma) 157 

(Lampetra) u 

(Perca) 524 

(Petromy«m) 7 

Flying  flah 871,878 

Fly-flab 667 

Flying  Gurnard 787 

Bobin... 738 

foBtena 280 

foUom 88,84 

fontinalia 830',  880 

Fool-flab 856 

forbeai 174 

formoaa  (Alganaea) 345 

(Cliola) 176 

(Limia) 347 

(Mollieneaia) 347 

(Montana) 175,185 

(Perca) 558,971 

(Uranidea) 056 

fbrmoanlnm  (Campoatoma) 160 

fonnoaom  (Hemolon) 568 

formoana  (Albnmaa) 185 

(CaUiama) 473 

(CottuB) 600,065 

(DIabaaU) 558 

(Oirardinoa) 840 
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Fox-abark 27 
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(Plenroneotea) 837 
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fhfctercnlua 225 

firemebondaa 554,025 
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f renatua 680 

Freab-water  Dram 667 

fretenaia 167 

Friar 406 

Frigate  Mackerel 424.425 

frigida 174 

Frog-flab 845 

frontalla 187 

Froat-flab 806 

fucorom  ( Apodicbtbya) 770 

(Blenniua) 750 

falgida 253 

faliginoana  (Baliatea) 866 

(Cbilomyctenia) 864 

(DiodoQ) 865 
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fbndnloidea 288 
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ftircatns  (Anthias) 534 

(Cypsclnras) 380 

(Exocoetus) 381 

(Ictalarus) 109,882 

(PhanerodoD) 500 

(PimelodMs) 109 

farcifer  (Anthias) 916 

(Brachyrhinus) 916 

(Creolus) 973 

(Pimolodnfc) 100 

(Serranaa) 916 

fhrciger 952 

fbrthi    923 

faacnni  (Siphonostoma) 383,906 

(Siphoatoma) 383 

ftaflcua  (B^hites)  795 

(Hemirhombua) 817 

(Syngnathaa)    883 
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(Bololchthya)  620 

(Boleoaoma) 520 

(Hololepis) 520 

(Poecilicbthya) 620 
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GadidiB 704 

Gadns 803 

Gafftop-sail Ill 

Gaff-top-sail  Pompano 912 

GaidTopaaruB  706 

gairdnori 313,314 

galactnra 179,180 

galeatuB 709 

Galeoc4*rdo 21 

Galeorhinidra 18,870 

Galeorhinas 21,870 

Galena 21 

galena  (GaleorhiDua) 21,60,871 

(Sqnalns) 21 

GaUicbthya 488 

Gallna 438 

Gambnsia 344,883,894 

gardeninna  (Hiatula) 936 

gardenii  (Stemoptyx) 451 

(Stroniateas) 451 

gardoneus 249 

Gar-fiabcs 871 

Garibaldi 610 

Gar-piko 91 

GarPikca. 87 

Gamipa 589, 662, 672, 676 

Gaspcrrtan 267 

GaateroateidsD 392 

GaateroBt^^us 392,393 

Gaatrophy  sua 859 

l^aTialis 90 

gayi 809 

gelat inoBua 740, 957 

gelida  ( Amrooorypta) 489 

gelid  as  (Ceraticbihy  a) 216 

(Gobio) 217 

geminatns 769 
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I  Geirid® 582 
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glbba  (Liparia) 741 

I  gibber  (Salmo) 305 

I  Gibbousia 70 

'  glbboaa  (Cliola) 174 

(GiU) 2a9 

(Lavinia) 240 

(Moniana) 174 

(Perca) 4iS 

(Tiffoma) 239 

gibboBus  ( Aphredodema) 460, 461 

(CatostomnB) 13I 

(Cyprinwlon)  329,890 

(LepomiB) 483 

(Lenoiscua) , 340 

(Pomotis) 480 

(Sqnaliua) 239 
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(Salmo) 315 
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(Liparia) 741 

(Minnilua) 187 

gigaa  (EphippuB) 613 

(Seriola) 0I3 

(Stereolepifl) 561 

Gila 227 
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gilli  (Lopomia) 468 
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GiUichthys 636 

Ginglymodi flo 
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GinglymoatomatidsD 17, 57 
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Girardinna 348 
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(Plateaaa) 837 

(Plearoneotea) 837 
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glaciale  (Myctophum) 283 
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(Gadna)  807 
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(ScombiT) 421 

(Tyloanrua) 901 

(Xiphiaa) 420 
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GlMt-eye 526 

gUaca  (LamnA) 29 

(Oxyrblna) 29,874 

glftuoofrqsDuiD 635 

^ncas  (Carcharias) 872,967 

(Carcharinus) 22,60 

(ChietodoD) 441,970 

(lanropsis) 874 
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(Sqnalua) 22 

(Tracbynotas) .^448,912,970 

globiceps  (CorypbflBna) 456 

(Olij^ooottna) 718 

glorioBUB 470 

GloeiuuD  ia 664 

Glut  Herring 267 

glatincMHi 4,6 

Glypbidodon 610 
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Gnatbanodon 433 

Goat-fleb 565 

Goat'sbead  Porgee 929 

Gobieeocide 747 

Gobieaox 748,957 

GobUdflB*. 6:9 

gobioides  (CottuB) 699 

(Hypalcometee) 808 

(Uranidea) 699 

Gobiomoroides 631,972 

Gobiomoma 631,972 

GobiooeUns 636,047 

gobionbrnm 149 

GobkMOxna 638,048 

Gobins 688,944,915,946 

Goby 629,633 
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Goggler 434 

Gold-flab 253 

Golet 310 

gomeei 898 

Goniodns 14 

Gonioperca 535 

Goodea 348 

goodei  (Erimyzon) 134 

(Lncanin) 343 

(PtUichtbys) 369 

Goody 574 

Gooae-flBb 8U 

Gorbnscba 305 

gorbnscba 305 

goroensis 442,912 

GouJon 102 

Gouid-seed  Sucker 121 

graotte  (Boleosoma) 622 

gracilis  (Blennina) 779 

(Cottns) 699 

(Cyprlnus) 220 

(Gadan) 804 

(Gila)  ...  229 

(GobiuB) 637 

(Gambiisia) 845,846,894 

(Hybopuis) 218,214 

(LepidogobinB) 637 

(Leptoblennitis) 779 

(Leptognxinelliui) Tlh 
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(Moniana)  175 

( Perca ) 524 
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(Pbitygobio) 219 

(PcBcilicbthys) 521 
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(Sqaalins) 237 

(Tigoma) 237 

(TUesia) 805 

(Uranidea) 699 

(Xipbopboms) 346 

gracioBUB 109 

graellsi 968 

grabami  (Gila) 228 

(LenciBcns)  ....' 229 

(Oligocepbalas) 617 

GrammatopleaniB 641 

GrommiconotnB 374 

Grande  ficaille 887 

grandipinuis 186 

grandiB  (Fondalus) *.  336, 89J 

(Gila) 226 

(LenciscuB) 226 

(PtycbocbUus) 226 

grandisqaamis 603, 036, 937 

granalata 43 

GraoduB 163 

GraasBasB 465 

Gray  Snapper 548 

Trout 581 

grayi \ 119 

Grayling 302 

Gray  Pike 526 

GreenBasB 484 

Cod 806 

Green-flsb  448 

GreenLind  Halibnt 819 

GreentPiko 833 

Sturgeon 86 

Grenailier 810,811 

grex  (Scomber)  424 

Grimllo 94 

griaea  (Diondn) 155 

(Lucioperca) 626 

(Sciajna) 568 

griseolineatum 384, 906, 906 

griseum  (Stizostedium) 526 

(Carcbarias) 28 

griseos  (CatoetomuB) 127 

(Mesoprion) 649 

(Sqnalas)  6i 

gnBnlandicoB  (Cottns) 702, 703, 955 

(Gunnellus) 767 

( Uimantolopbus) 849 

(Hippogloasus) 820 

(Microstoma) 290 

Gronias 102 

gronovii 449 

Grouper 639 

Grubby 701 

gronniens 667 

Grunt 653 

Grystos 484 
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Grystina 488 

gnacamaia 607,938 

giagoancho 411 

GiUMa 542,020 

gnaaa 542,920 

Kuatiyere 541 

gula  (Diapterus) 985 

(Gem;«)  934 

(Gila)    236 

(Squalins) 236 

galonellns 220 

giilosa  (Uranidea) 605 

inxloeas  (Centrarrhnii)  468 

(Crotridt'rmichthys) 606 

(Chipnobryttus) 468, 915 

(CottopnU) 695 

(GobioB) 684,945 

(Li'pidogobius) 945 

(Pomotis) 467,468 

giuielliformiH 767,769 

Gunnellops .' .         766 

G  luinell  UM 766 

gunnelhis  (BU'DdIus) 767 

gonneri 31 

ganninoni 176 

Gomards 731,733 

);ultata  (Cor>-pba*ua)  914 

(Ptma) 537,920 

(Scorpcpna) 679 

giittatas  ( AstroHcopua) 629 

(BodianiiH) 541 

(CbintpHiH) 645 

(CbiniA) 645 

(Enuencanibna) 471 

(Epinoph<'Ins) 919,973 

(Lnmpria) 453  i 

(Peifopnia) 822  ' 

(PomotiB)    470  ; 

(SebastapiHteM)  680  ' 

(ZeuR) *      453  '; 

(Z,vgonoot(>H)  341 

gottnlata  (H ypHopscttn) 830 

Kuttalatus  (Hippocuinipua) 007 

gnzinaiiieDsis 126, 883 

Gyranocantbus 708 

Gjiunelia 789 

GyinDodoDt4>B 859 

Gymnothorax 356, 969 

gymnura  (Trygon) 66 

gymnama  (GnHterosU'oa)  305 

gyrinns  (Eleotris) 631 

(Notiinia) 98 

GyropleurodnA 82,875 


H. 


Haddo 

Haddock 

Hadroptema 
hflcmatura . . . 
Hapmulon  ... 
Hflcmalum . . . 


805 

808 

605 

166 

658 

664 

Hairtail 421,422 

Hake 808 

HalflBluma 68 


Halatroetoa 444 

Halecomorphi K 

Hair.beak 876 

Hallaa 795,068 

HaUbut 818,819.8a 

HalicboBrea *. 60t 

Halientiea 8S1 

Halientichthys RSI 

Haliperca 535,917 

halleri  (Urolopbna) 46 

Halooypaelua 877 

Halopoiphynis 8N 

bamatas  (Icelos) 691,16! 

Hamlet 9U 

Hammer-head no 

Hammer-headed  Shark 23^21 

hammondi  (Fercopaia) 83) 

(Pimelodna) Iflt 

Hand-saw  Fiah 275 

Haplochilaa 838 

Haploidonotna 567 

Haplomi 828 

Hard-head 818 

Hard-month 150 

Hard-tail ns 

Hare-lip  Sncker 143,144 

Harengnia 26R 

harengnlna 584,985 

harengna  (Coregonua) 801 

(Clopea) 365 

(Lavinla) 1S3 

(Salmo) 801 

harfordi  (Ptychochilua) 228 

Harpe 601.03I 

Harveat-flah 456,451 

haatata  (Daaibatia) 48,70 

(Paatinaca) 48 

(Trygon) 70.871 

haatatua  (Gobionellna) 6I6 

Hayko 805 

Head-flah 864.M 

heamii 331 

heermanni 502 

Helinatea 611 

Helioperca 472 

belleri  841 

Helmichthyids    8IS 

Helopa » 

hplvomaculatua 667 

Hemdnrgnn 651 

Hemibranchii 387 

Hemilepidotaa 714 

bemilepidotua 715 

Hemioplites 461 

Hemirbamphoa 870^90! 

Hemirhombna 81 6^  964 

Hemiatoma W 

Hemitremia 162 

Hemitripterinas 683 

Hemitriptema ....        685 

Homitrygon 4* 

henlei 20,21,50.e0.87e 

henahalli Z> 

henahayii  (Apocope) 3J4 

henahawi  (Salmo) 81f 
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licnlzi ; 758,980 

heptagonus 886^906 

Heptanchus 84 

Heptatroma 867,967 

Heptranohias 34,61^62 

Herlchtbya 608 

Heroa 608,939 

heros 480,481 

Herpetoichthya 859,898 

Herring 264.265 

herschelU 909 

Heteiandria 344,345 

beteroclitus 336 

heterodon 163 

Heterodontidfe 82,967 

Heterodontus 32,875 

HeterognathuB 406 

Hetorolcpidina 640 

Heteropygii 824 

Heteroprosopon 828 

Heterosomnta 813 

HeterostichuA 763, 962 

heteramm 271 

htfxacanthua  465 

hexacomia  (Coltan) 705 

Hexa^Trammus 641,049 

hexagrammus , 644 

Hexanchidfis 34 

Hexanohns 61,62 

hiana 378,901 

Hiatula 936 

hiatula 936 

Hickory  Shad 266,271 

bieroglyphicna 841 

hillianuB 903 

Himautolophua 849 

Hind 540 

hinnulua ^ 19,20,59,870 

Hlodon 259 

HippocampidsB    385 

Hippocampna 386, 906)  907 

hlppocampna 886 

Hippocepbalua 723 

Hippoglosaina 821 

Hippo^Ioaaoidea 825, 826 

hlppogloaaoidea 819, 820 

Hippogloaann 818 

bippogloHsna 819 

hippopa 149 

hippoa    485,437,438,970 

hippunis 454, 914 

hippua 437 

hirado 10.868 

blnindo 712,956 

Uapidaa 966 

Hiatiocottua 719 

HiatiophorinsB 419 

Hiatiophoma 421 

hlatrio 845,846,965 

hialcaa 273.888 

Hoe 16 

Hog-flah 499,601,601 

Hog  Molly 130,499 

Hog  Sucker 130 

Holacanthua 615 

Bull.  Nat  Mas.  No.  16 03 
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holbSUi 847 

holbrooki(Diplodna) 650,930,972 

(Ecbeneia) 417 

(Enpomotia) 482 

(Oambnaia) 845,803 

(Heterandria) 345,894 

(Lepomia) 482,91ft 

(Opbidium) 793,963 

(Pomotia) 482 

(SarguA) 659,560 

HolcoD  otna 500, 592, 936 

Holla 303 

Holocentram 450,915 

Holocentma 450,915 

Holocepbali 58 

Hololepia 514 

Holoatei 88 

Homalopomoa 809 

bomonymiia 584, 935 

Homoprion t. 570 

boodi 320,321,890 

Hoopid 807 

Hopladelna 102 

Hoploatetbna 458 

Horned  Dace 221 

Homed  Pont 104 

Hom-flab 526 

Homy-head 211 

Horae  Crevall6 437 

Horae-fleb 440 

Horae-head 439 

Horae  Mackerel 429,432,911 

hoagbi 109 

HonndSharka 19 

boyi  ( Argyroaonma) 800 

(Coregonna) 299 

(Uranidea) 700 

bubbaidi 832 

budaonia  (Cliola) 171 

budaonicna  (Salrao) 320 

Hndaoniua 163.164 

bodaonliia  (Catoatomua) 127 

(Hippooampoa) 886,907 

bumboldti  (Scopelua) 284 

(Sqaalina) 284 

(Tigoma) 234 

bnmeralia  (ChoBroJuUa) 6o3 

( Jalia) 603 

(Leioatomna) 574 

(Oligocepbalna) 513 

(Platygloaaaa) 608,936,937 

hnroilia  (Bryttua) 479 

(Cottua) 705 

(Oambaaia) 845,894 

(Lepomia) 479 

Humpback  Salmon 805 

Huro 484 

buronenaia , 91 

Hnao 86 

byalinna 214 

Hybognaibna 155,884.968 

Hybopaia 163, 164, 165,2  fl,  213 

Hyborbyncbua 169 

Hydrargyn 331,882 

Hydrolagos 64 
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Hydrophlox I85 

bydrophlQX 233 

HylomyzoD 124, 130 

Hynnis 438 

Hyodon , 259 

Hyodon  tide 250 

Hyostoma 496 

Hypeneas 565 

Hypentelium 130 

Hyperistius 465 

Hyperoartia 6 

Hyperotreta 4 

Hyperproflopon 690, 591 

Hypbalonedma 296,968 

HyplenrocbiluB 758 

Hypocritichtbys 590,591 

Hypobomns 505 

HypomesoB 294 

Hypoplectms 537, 917 

H3rpoprion 69,61 

Hypoprionodon 61 

HyportbodoB 541 

Hypsagonas 722 

byi>8eIoptera 184, 185 

Hypsilcpis 185 

Hypsicometes 808 

'bypsinotus 215 

Jiypsiptera 798 

HypAopsetta 830 

Hypsams 693 

Hypsypops 610 

HysterocarpinsD ^ 586 

Hysterocarpas 586 

Ayatrix 863 

I. 

Icehu 689 

lobtbflBlams 107 

Ichtbelis 472 

^cbthyobna 114 

Icbtbyoroyzon 9,867 

Icicbtbys 621 

looeteidflD 619 

Icosteus 620 

Ic  tilnrtM 106, 88 1 

ictheloidee 466 

Ictiobae U3,882 

illecebroaas 193 

immacnlata  (Carypboena) 914 

immacnlatnm  (Cybium) 427 

immacalatus  (Salmo) 320 

Imostoma 498 

ImperatoT 900 

impeiialis  (Eaox) 372 

(Mnpas) 914 

(Sebaatea) 679 

(Tylosums) 372 

ImpetigiiKMiia , 640, 978 

dna'quilobas 228  , 

inciaor 480  ' 

Inconna 304 

inconstans 304 

iocraa^atua 221 

indicua  (Heptascus) 34 

(Hiatiopboma) 421 


Pagn. 

indicas  (NotidanaB) 34,® 

(Totmpturua) 909 

inormia  (Anoplagonns) 725 

(AapidopboToides) 725 

(Raia) 44 

(SebaatodeB) 672 

ingens  (GnnelloB) 767 

(HippocampoB) 886 

ionominatuB 343 

inopinatnH 395 

inornata  (Lota) 802 

(Raia) 878 

inomatnA  ( Apodichtbys) 770 

(Cryptacantbodea) 781 

inscriptnni  (Xanoetoma) 512 

iDBcriptoB  (NutbonotuB) 512 

(Pomotis) 478 

(Xenotia) 478 

inBCulptos 396 

Insignn  (PimelodaH) leo 

insignia  (Cat oatoroua)  130 

(Notorua) 100 

inaolatna 612 

insobB-aanctie-craciB 9^ 

integripinniB  764 

intermedia  (Tigoma) 238 

intermedina  (Gaateroateua) 396 

(PomoxyB) 465 

(SanruB) 889 

(SqnaliuB) 238 

(SynoduB) 889 

inteimpta  (Morone) 530 

intemiptaa  ( Ambloplit(>B) 466 

(Aroboplitea) 466 

(CentrarcbuB) 465,466 

(Genytremus) 923 

(Pomadasya) 923 

(R0COU8) .  530 

innms 892 

loa 400,971 

loglosana 948 

iontbaa  960 

ios 948 

iridens  (CentrarcbuB) 464 

(LabruB) 464 

(Salmo) 312 

IriB(Cliola) 172 

(HypsilepiB) 172 

(Leuciacua) 221 

Iriah  Poropano  .  034 

laabelita 615 

iacbanaa     250 

iacbyma  (Lepomia)  474 

(Paropbrys)...: 833 

(PleuronecteB) 832 

laeatbea 757,950,960 

ialandicus 779 

iaodon 24,874 

laogompbodon Zi 

iBolepia  ( Aphredodenis) 461 

(Lepidopsetta) 832 

(Papophrya) 832 

(Pleuronectea) 832 

(Sternotremia) 461 

laopistbine 566 


labtouu 127 

LabldeBlhH 40«>ng 

L^nclns B2T 

labimdoiicD*  (Aouitbocattai) TM 

(CoTCgDniu) tat 

(CotM*) T04 

Labni 6M,M1 

LttbridiB fiW 

LabriDB OB 

LnbroKHnni TS2.MZ 

labnaut  (Centtlobthfa) in 

(ZoHcei) TM 

iKf" 1*3.144 

Ucertoana ISS 

IdchikDleniDS  -.---_^^-..-^...,.. SOU 

Ucrynulia --.,--.,.....,. 140 

Ucloiata M8.Mt 

Laclopbiya gM 

Uco«Ti» 108,882 

I-»dj«»h 2fi8,8ai 

Lvmugnt 14 

Istabllla ITS 

InvlCBiidstiu 3M 

UeTlRitiu  (AftoDDB) 723 

(AjitennBTiiu) S4S 

(ChimnHlH) 848 

ILkgooephaliu) 860 

Invt*  lAi,  lp«Dwr) 8^ 

(Unstelna) W.KO 

(Plenrmoromykni) W 

(R^a)  42 

(Rhlnotrlncli) 80,870 

LaFaret,le 4M,1>74 

IdgocephalnB   -..,. S90 

lagoccptaalaa  (Chira 

(L»bTM) «41 

(Onoorh^chiul 3M 

(Balmo) 30C 

Lacochlla 143 

Lagodon .SBe,n».V!l 

LakeH«rT{D|[ 301 

Lake  SlnrReon 87 

Lakelroat 814 

Ulandl..... 444. 012. 013 

UinU IS,  «0. 1(73 

lamlcUa 873 

Lamnldn 18 

lamDlIml tta 

Lnmpisr^el 11 

Limpetr* ...7.8,87, 88T 

litmi>et  ncformli TIB 

iMmptty ^887 

Lamprfdldai 49S 

Lamprls 458 

LarapnEa* 4M 

I^DMlpt 2,1,887 

lanctolata  (SclBDal 070,991 

laDceolatmu  (BranebfottoiD*) 07, 88T 
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lunoeolotos  (Eqaes) 

(Gobios) 836 

(Humoprion) 570 

(Limax) 8,8«7 

(Stelliferus) 570 

Lanoet-flflh 274,276 

Liuit 414 

JLarge-moutbed  Black  Bass 484 

Large-scaled  Sucker 140 

Larimns 578, 933 

late 67 

laterale  (Ditrema) 504 

lateralis  (Abramis) 251 

(AlvaHns) 522 

(Artedins) 000 

(CalycUepidotas) 090 

(Embiotooa) 505 

(loilns) 689 

(Mylocheilos) 225 

(PcEcUichthys) 622 

(Ricbardsonios) 251 

(Scorpaenichthys) 600 

(Tssnlotoca) 595 

(Zygonevtes) 841 

latieaaduM  (Scoliodon) 24 

la'iiAepa  (Aetobatis) 879 

(Cepbaloscyllium) 59 

(Scylliniii) 58,59 

(Stoasodon) 879 

latifesciatus 829 

kitifroDS 782 

Latilidae 623,880 

latimanas 373,901 

latior 299 

latipinna  (MollieDesia) 847 

UtipinDis  (Catostomns) 125 

(Zaniolepis) 647 

latirostris 879 

laarettfB 889 

lanta..     453 

Lavinia 152 

Lawyer 94,802 

Least  Darter 523 

L&itberJRcket 446.447,855 

Leatber-sided  Minnow 234 

Lebias 328,829 

I^isorous J.: 860 

Leiocottus 711 

Leiostomos    574 

leiurus 395 

Le-Kni 305 

Lembus 630 

Lemniscati 362 

lemniscatus 100 

lentipiiiOHUs 65 

leonensis •  517 

leoniDa 174 

Lepibema 529 

lepida  (Boloosr«r.v> 517 

(Cliola) 177 

Lepidion 800 

Lepidogobiua 637,945,947 

Lepidolepnu 811 

Lepidoroeda 261 

Lepidopsettt 831,833 
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Lepidorh<Mnbii8 815 

Lepidosteids 89 

Lepidosteus 90,880 

lepidnm  (Boleosoma) 517 

lepidus  (Gobios) 637 

(Oligocephalas) 517 

(PceciUchthys) 617 

Lepiopomns 476 

Lepisoma 762 

Lepomis 472,484 

leptacantbns  (Kotnms) 98 

Leptagooas 726,955 

IiOptoblennitis 778 

Leptocardii 2 

LepioeepbalidsB ZfH 

Leplocepbalus 382,909 

leptocephaliis 215 

Leptoclinas 776 

Leptocottus ^ 713 

Leptogunnellas 776 

Leptopbidinm 783 

Leptops 881 

Leptorbynchns 

leptorbyncbam 884,! 

LeptosoopidflD 752 

leptioeoratis 249 

Leptums 422 

leptoms  (Anarrhiohas) 782 

(Triohioras) : 432 

lessonii  (Tetraptoms) 909 

lesuenrianam  (Exo^^ossmn) 160 

Letharchus 

lencbtenbergi 

lenciodus 194.195 

Leuciscine 146 

leaciscns 280 

leacops  (Pbotogenis) 201 

lencopns  (Pbotogenis) 180 

leucorbyncbns 88,876 

Lencos 244, 887 

Lencosomus 220,223 

lencostictas 610 

Leacns 244,887 

Learestbes 405 

Leurynnls 78* 

lewisi 815 

liberUtis 280 

Limanda 881,834 

limandoides 826 

limbatos 23,24,61 

limi 850 

Liroia 846,347 

Limnorgus 842 

llmoaa  (Myxine) , 5 

limosos  (Pilodictis) 101 

(Pimelodos) 102 

lineata  (Alosa) 207 

(Corypbnna) 973 

(Eobeneis) 417,970 

(Embiotoca) 805 

(Liparis) 742,867 

(Novaoola) 60o 

(Sciaena) 588,995 

(Tigoma)  287 

(Trigia) n« 
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llneatiM  (Aohinis) 841 

(Amblodon) 568 

(Cyoloptenis). 742 

(Dormltator) 632,044 

(Genyooemus) 574 

(Grystea) 646 

(Labrax) 529 

(Lioatomns) 575 

(Micropogon) 575 

(Mugil) 403,464 

(Phthirichthys) 969 

(Pleuronectea) 842 

(Prionotoa) 736 

(Boccns) 529 

(SqnaUas) , 236 

(Trichodon) 627 

(Xyrichthys) 605,978 

(Zygonectes) 339 

Uneolata  (CUola) 168 

(MoUieneaia) 894 

(Pelamys) 428 

(PoBcilia) 347 

lineolatmu  (Etheoetoma) 518 

Uneolatos  (Albonma) 168 

(Catonotas) 513 

(Leuciacns) 168 

(Zygoneotea) 841 

Ling 646.802,009 

linaloyi 614 

Liocottaa 711^955 

Uolepia 825 

Liomonacanthna 858 

Liouiacoa '    85 

Uopt-ltia 87 

Liopsetta 831 

liorua 181.132 

liostemna 206 

Lioatomaa 573 

Liparidida 738 

liparina 789 

Liparia '. 740 

liparia 742 

Lipomyaon 132 

lirna 452,914 

lima  (Lepomia) 483 

(MioDilna) 199 

(Nototropia) 200 

Litholepia 02,880 

littoialia  (Engomphodoa) 2f. 

(Mentioirroa) 577,933 

(Odontaapia) 874 

(Sqoalaa) 28 

(Umbrina) 577 

litoroana 966 

llTidna  (Pefcromyson) 8 

(SUarna) 105 

Llaa 403 

Lizardflah 279,280 

Lobutea 554 

LobotinsD 546 

lockingtoni 621 

Log  Perch 499 

loDchams 943 

longa  (Daaibatia) 66 

Longe 817 
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Long-eared  Snn-fiah 477 

longicepa  (Hybopaia) 168 

(Siboma) 241,887 

longicoIUa 900 

longimanua 482 

loogipinne  (Holocentrom) 450 

longipinnis  (Rhorobna) 451 

longirostria  ( Alburnopa) 167 

(Catoatomoa) 126 

(Cliola) 167 

<Baox) 374 

<  Enleptorbamphue) 377 

(Hemirhamphoa) 877 

(Tyloanroa) 374,902 

longiroatruin  (Catoetonma) 124 

longiapinis 480 

Long-nosed  Daoe 207 

Gar 91 

Sucker 127 

longolua 473 

longna  899 

Look-down 439 

LophUdm 8U 

Lophina 844 

lophiua 107 

Lophobranchii 381 

LophoUtOna 624 

Lophopaetta 815 

lordli 320 

lorioatna  ...  723 

Lota 801 

lota(Gadna) 802 

loniaianiB 383,384.904,906 

Inbricum S 

Lncania 342 

lucena 213 

laoiiB 342 

Incidna  (Coregonua) 301 

(LuxUua) 249 

(Xotenilgonua) 240 

(Salmo) 801 

laoiocepa 281 

Lncioperca   525 

Luciotmtta JM 

lncina(£aox) 353 

(Ptyohoobilns)  227 

Indibnnda 177 

lugubria 177 

lombricaa 899 

Lnmpenna 776 

Inmpcnoa 778 

Lumpsacker 744 

LompuH 746 

Imnpus 747 

Inna  (Lampria) 453 

(Pomotia) 480 

(Zena) 453 

Innatus 886 

Innolatna. 020 

lupus  (Amiunia) 107 

(Anarrhichaa) 781 

(Ictalnraa) 107 

(Pimelodua) 107 

lutena "teS 

Intlpinnla 190 
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LaOuiiui MT,S21,m 

lotreiMlt 173,115 

InxMoi 182 

Iniiloldoa m 

LniUiu 18S.18e.2M 

lycwdon 3i«.309 

L;c«dld» 783 

Lycodalepia 788 

Ljcodu 78S 

Ljcodop^ 784 

lyrloiu S33.H9 

IjDi 107 

Irtluoehlaris 4TB 

Ljthrnnu 18S.1IM 

M. 

maunllu 433 

MuliD 403 

uackMiiU 304 

UHckerelScad 132 

Mukioaw  Troot J17 

mMlBi*. 4*1,47 

macivcephmlam  (Elbeoalffiiim) 501 

mtcroccpbBlQB  (Altordlna) 501 

(6ldD>l 804 

(GnnnellDW .  787 

(S«mD£itni> !!] 

128 

4TS 

UacrwIoDophlB 3fi»,e>7 

nucrolepidota  (UyioBlainsj 140 

mtcralepldatum  (MoiiMti>mk) 140 

macnletddotna  (Catottomna) 140 

(Leuolaoiu) 223 

tFasiniiflhtb;a) 323 

nuHsraphtbtlmaa 544,  VTl 

tDMropa 027 

n*cropteTDin  (Gio^ouam) 130 

iLat.ruBt 464 

nwcrorbjuobus  877 

nJaorwloma 177 

llAcrounia 811 

tnacnianiKAIopiw) 27 

Macroioaices 784 

MacruriiliB 810 

Macrurua                             811 

(OiyodonUohtbyal SR8 

ina 330 

■  (Amia) 030 

(Eleotrla) 032 

(Elbeoatoma) 108 

(HrmitremU) IB! 

(Lopbopaetla) 810 

(Morone) 483 

{Pores) 540,018 

(Seiiena) 032 

'Uwps 

turn  (AdIh 

(BoleoHnija) 402 

(Cyblom) 420 

(Cyno«)k«0 581,034 


maoalstnafAlTordlDS)— 50%H3 

(Apogon) MO 

(BoduDoaJ 517 

(Botlin*) 815 

(Cltniia) 777 

(CrvpUoiDtbiiiUa)  780 

(Diodon) SC 

(DormiUtor) C3£SU 

<UiulTaptnnia)        502 

(HeptmncbiMI K 

iHoloctnlrus) MO 

<Hj-|»OH«l        5Ki 

(L«l>ra«) 581 

(Liuapemia) 777 

(Ui>aoprioii) no 

(UDllbypeneaal SBi 

(MoUoa) S«S 

(NDthonotna). 508 

(Xt.ti.rb.m.iinsl 34,« 

(PlBtjpiBoUua) 348 

<PleuiDaect«a) 810 

(RbjplienB) 543 

(SmmbetJ 428 

(Scomberomonu) 418 

(Serrsiiaal S40 

(Stichaoa) 777 

(Upeneua) SOB 

niwDlociiii'iuB           015 

maculufnat  mills        S»0 

niBciianaulLuIji) 802 

mwalouriaUu *4< 

mMulastrlMiu Mt 

nUKalosD* 'AclpeuMTj    87 

(CeDtrerchnal 4« 

(CentrldennlchUiya) 718 

(Oadiu) 88! 

(OUgooottaa) 718 

(Psmliohtlijal 821 

(PlmopbalMl ISO 

HsdemolaeUe 870 

■DeandriouB 740 

■nEdalans 580 

Dulnen^ W 

maJallB 8K 

malor  (Acciuoehli) 741 

(CyclopMroBI 741 

(Liparia) 741 

(PtychoobeUna) 228 

MalauDthidK. Sift  824 

Hatauateoa 287 

Mabubeguuy 5«8 
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Mallotn* »1,888 

Milma Sl> 

malma  {Salmol 810,320 
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nuDilou 500 
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maii*^a 52 

mapo  (Goblos) W6 

margaritatas 058 

margaritus 235 

margarotiB     471 

marginata  (Uronidea) COS 

marginatam  (Ophidiam) 792 

marginatus  (BroamiaB)  790 

(Brosmophycis) 706 

(Dinematichthys) 790 

(Haliae) 700 

(Hemirhfunphus) 9UC 

(Lepomis) 478 

(Noturus) 100 

(Poinotia) 478 

marina  (Perca) 652 

marinus  (.Slurichthys) Ill 

(Eaox) 902 

(Petromyzou) 10, 11, 867, 868, 869 

(Sebaatea) 651 

(SlluruB) Ill 

(Tylosurus)    902 

mannorata  (Pteroplatea) 47 

marmoratus  ( Aminrua) 104 

( Antonnarius) 846 

(Cottus) 700 

(Crenmobates) 002 

(Heniitiipterus) 717" 

(Pimelodus) 104 

(Rhinichthys) 1^07,885 

(Scorpsnichthys) 716 

Marslpobianohii 3,57 

Mascalongiia 353* 

Mnskallange 353 

masoni 313 

maaaacfaoBeiteiiAis 837 

Maatacembelidffi 868 

matamorcnsis 347 

Mathemeg r 882 

inattowacca 267 

matutinus 190 

mauritii 449 

Maurolicus 283 

maxillaria 768 

maxiUingiia 160 

maxillosiiB  (6Dath3rpop8) 942 

(Opifltbognathna) 048 

(Kbinichthya) 207,208,885 

maximiis 81, 61, 875 

May  flab 832 

May  Sucker 144 

Mcda 252 

Medialuna 562 

mediocris 266 

mediroatris 86 

meditcrranea  (Sarda) 427 

mediterraneua  (Hoploatetbua) 458 

(Scomber) 428 

mediua  ( Aniaarcbua) 777 

(Calamua) 928 

(Clinns) 777 

(GramDiateua) 928 

(Lumponua) 777 

(Sticbceua) 777 

mcgacepbaloa  (Calamna) 926 
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megacepbalns  (Cbitonotaa) 690 

(Icelaa) 66^ 

Megalocottus 70] 

Mogalopine 261 

Megalopa 261 

megalopa  ( Albumellua) 195 

(Alboraua) 195 

(Ditrtsma) 592 

(Emiichthya) 592 

(MlnnUaa) 19j 

(Plmelodue) 100 

(TrycberodoD) 247 

megalotia 177,478,480 

melamptema 309 

melanocepbalas 158 

melanogaater f22 

Melanogrammaa 803 

melanopa  (Bryttaa) 468 

(CalUorua) 467,468 

(Catoatomaa) 135,136 

(Dionda) 157 

(Gloaaoplltes) AGi 

(Haplochiloa) 340,894 

(Hybognathus) 157 

(Ictbella).: 473 

(Lepomis) 473 

(Minytrema) 130 

(Sebaatea) 057,658 

(Sebaatodea) 68 

(Zygonectea) 340,892 

meUmoptemm 552 

melanoatictaa 828 

melanotls  (Limamursena) —         356 

(Muraena) 355,894 

melanotna  (Catoatomua) 159- 

melanura  (PercA) 548, 921 

melanama  (Exoccetua) 379,904 

(Lnljanua) 548,921 

(Ocyurua) 548 

melaa 104 

meleagria 208,885,880 

Meletta 264,260 

MeUctea 710 

MeDidia 406,908,060 

menidia  ( Atherimt) 400, 407, 408, 900 

(Atberinicbthya) 407 

Menbaden 260 

menhaden 270 

Menomonee  Wbite-flah 398 

menona   335 

Menticirraa 676 

meridionalia  (Amiaroa) 1 100 

(Bubalichtbya) 116 

(Cottua) 697 

(Ictaluma) 106 

(Sclerognathna) 116 

(Uranidea) 697 

merki 300 

Merlangua 807 

merlangua  (Anoplopoma) , 050 

Merluccio 809 

merlucciaa  (Gadua) 809 

Merlaciua 808 

Merou 639,656 

mertenai 700 
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mesoDOB 492 

mesogaster 877 

Mesogonistiafl 471 

Meaoprion 547 

meaotrema 461 

metallica 209 

Metopou  ops 816 

ICetrogaster 588 

mexicajiain  (Dorosoma) 887 

mexicanoB  (Chatoeiwiis) 888 

(Mugii) 403.908 

Michigan  HerriDg 301 

Grayling 808 

liicriatiuB 838,840 

Micrifltodofl 82,875 

miorocephalos  (GaBterosteus) 8Q5 

(SomnioBOB) 14,15,57 

Microgadoa 805 

miorolepidotua 151, 152 

microlepia —         538 

mlcrolopboB. 482 

Mlcrometnu 588,930 

Microperca 522 

Mioropogon 575 

micropogon 212 

micropa  (Callinrus) 473 

(CaulolatiloB) 626 

(Corvina) 570 

(CoUunculoa) C88, 952 

(LepomiB) 473 

(Sparufl) 928 

MicropteroB 484 

Hicropteryx 440 

micropteryx 203 

micropuB  (Clapea) 263 

(GaBteroBteoB) 394 

mioroBtigminB 900 

Microstoma 289,889 

microBtoma  (Cliola) 168 

(GoBtoropeleciis) 289 

(Uranidea) , 098 

Microstomas 838 

microstomus  (Cithnrichthys) 817 

(MinnUus) 168 

Midshipman 751 

milberti  (AriuB) 110 

(CarcharLis) 23, 872 

(Carcharinus) 22 

(Eulamia) 60,872 

milesi...     159 

MiUer'B  Thumb  693,690 

milneri  (Calamus) 928 

(Nocomirt)... 218,219 

(Pagellus) 556 

(Spams) 556,928 

milnerianas 243 

mineopas 473 

miniatum  (Peristodium) 732 

miniatns  (Lepomis)  476 

(Sebasticbtbys) 664 

(Sebastodes) 663 

minima  (Abeona) 587,588 

MinniluB 185,200 

Minnow 242 
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Minomaa 124 

minor 781 

minuta 688 

Miuytrema 135 

mirabile  (ExogioBBum) 20S 

mirabiUs  (Clapea)  265 

(GiUichthyB) 630 

(Phenacobias) 205 

MlBfissippl  Cat lOB 

Missonri  Sacker 121 

misBoriensis 166,160 

mitchilli  (Cottas) 702.a:y:» 

(Engraolis) 273,888 

(Stolephoras) 888 

miaras 99 

modesta  (Cheonda) 242 

modestas  (Jalis) 604 

(Oxyjalis) 604 

(PaeadojaliB) 604 

(Sqaalias) 242 

Mfljarra 6U,934 

Mola : 865 

mola 806 

MolacanthuB 865 

molestnm 638 

MolliencBla 346,894 

mollis 842 

Molva 801 

mol  va  (Gados) 801 

Molvella 796 

MonacanthuB 856,965 

monacbuB 217 

Mongrel  White-fish 301 

Montana 163,165,173 

Monk-fish 35,844 

Monolene 840 

Monoprion 031 

monoptcrygios  (Aspidophoroides) 724 

(ChiruB) C42 

(Cottus) 725 

(Hexagrammus) 642 

(Labrax) 642 

MonoBira 993 

montagni 743 

montana  (Gila) 234 

Montana  Grayling 303 

montanuB  (Clinostomas) 234 

(Sqaalias) 234 

(Thymallas) 303 

Moon-eye 259,260 

Moon-fish 439 

Moray 355 

murdax  (Atherina) 293 

(Crotalopsls) 350 

(Engraalis) 272 

(Macrodonophis) 359,897 

(Munena) 856 

(Ophichthys) 897 

(Osmerns)  293 

moringa 805 

morio 540,919 

Moroue 530 

Morrhua 804 

monhna  (Gndas) 804 
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monisi 802 

Mo«8banker 269 

Motella 796 

moucfaarra 610 

Mouse-flah B45 

MozMtoma 132,136 

macosa  (Liparis) 744 

muoosnm  (Xiphidion) 773 

macosas  (Acanthocottns) 703,955 

(Lycodalepls) 788 

(Lycodes) 788 

(Neolipam) 744 

(XipUister) 772 

maoroData  (Perca) 531 

mucronatum  (Ophidium) 767 

muoronatus  (Neoconf^er) 360,900 

Mad-cat 101,102 

Mnd-dab 837 

Mud-flah   9J,636 

raadtiah  (Fundnlaa) 331 

Mud-flahea 92,350 

Mad  Minno W8 349, 350 

MadSan-fiah 469 

Mufflejaw 696 

Mugil 402 

MagUid» 401 

muf^iloides 632 

malkiai 313 

Mallet 230 

MuUeU 401,402 

MulUdiB 504 

MullhypeQeus 565 

Mullua 664,931 

raaltifaaclata 334,835,891,892 

multiflha  758 

maltilineata  (PcBcilia) 347 

maltilineataa  (Labmx) 530 

maltimaculataa  (Dlodon) 863 

Muuiniicho}( 336 

Mnpas •-         914 

Maneaa  355, 804, 895 

Moraenida) 355 

engyachiat® 3r»5 

Munenoidea   766 

Muncnopnia 359, 989 

mariniia 475,476 

maaica  246 

Maaqnaw  River  WUito-flah 299 

Muatelua  19,59,h70 

matat  um 492 

Myctopbam 281 

mykiaa 313 

Myliobatidffi 49 

MyUobatla  50,879.880 

Mylocheilaa 224 

Mylochllua 224 

Myloleucua 244,245,887 

My lopharodon  225 

rayopa 281 

Myoxocepbalua "JOO 

Myricbtbya 360 

Myriolepla 649 

Myrophla 899 

myatacalia 475 

myatinaa 659 
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Myatriopbia 858 

Myzine 4 

Myxinide 4 

Myeouts 3 

Myzopaetta 831 

nacrea .' 230 

namaycaab 817,890 

Kanoetoma 509 

nanna 272,888 

Narcine 877 

uaresi 318,819,968 

nariaari 50,879 

Xaaaau  Groaper 918 

nasas 370 

naeuta  (Maltbe) ;  850 

Daaatum  (Campoatooia) 149 

naeutaa  (Argyrens) 207 

(Leociacna) 207 

(Bbinicbtbya) 207,865 

natalia 105 

KaucleroA 443 

naucratcoidea 417 

Kaa«ratea 443 

naucratea  (Eobeneia) 416 

(Lepteobeneia) 417 

Naaticbtbya 720 

nebraaccuaia 212 

nebulifer  (Catoatomoa) 883 

(Labrax) 537 

(Paralabraz) 537 

(Senanoa) - 536 

nebaliferua  (Catoatomoa) * 8P3 

nebuloaa  (Etbeoetoma) 500 

(SoiiBiia) 577 

(Umbrina) 577 

nebuloaaa  ( Acantbolebina) 644 

(Centronotna) 768 

(Cbiropaia) 044 

(Cblrua) 044 

(Clinua) 779 

(Gasteroatena) 394 

(Lycodea) 787 

(Menticimia) 577,983 

(Pimelodua) 105 

(Sebaatea) 676 

(Sebaatodea) 676 

(Zeaa) 456 

Needle-flab '. 874 

neglectoa 668 

Kegrita 537 

Nomatognatbi 05 

Nemicbtbyid» 365 

Kemicbtbya 366 

Neoclinaa , 760 

Keoconj;:er 860 

neogfcaa 243 

neobantonienala 299 

NeoUparia 744 

NeonuBiiia 649 

nepbelaa  (Lepomia) 475 

(Tetrodon) 966 

norka 308 

Neropbla 382 
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nevisensiB 502 

ne wberrii  ( Euoyclogobias) 088 

(Fario) 818 

(Gobius) 638 

(Lepidogobius; 637 

New  Light 464 

newmani 497* 

nicholsi W6 

nigellus 150 

niger  (AmmocoBtea) 9,867 

( AstroDestbea) 288 

(BubalichtUys) 116 

(ChiaBmodon) 810 

(Conger) 862,363 

(Cottas)  707 

(Esox) 352 

(Oaaterostens) 396 

(Gobius) 633 

(Malacosteus) 287 

(Sqnalius) 239 

Kigger-fisb 541- 

nigra  (Astronesthett) 287 

(Elacatc) 419 

(Etbeostoma)  492 

(Gila)... •   239 

(Sciffina) 572 

(Tautoga)  509 

nlgreacenA  (Coryphaena) 917 

(Cycleptus) 120 

(Serrauus) 918 

(Squaliaa) -.  242 

(Tigoma) 242 

nigricans  (Acantharus) 617,941 

(Amiarus) 108 

(Camarina) 660 

(Catostonius) 130 

(Centropriatla) 533,534,917 

(Cbwtodon) 941 

(Girella) 560 

(Huro) 485 

(HylomyKon) 131 

(Hypoplectrus) 537.918 

(Ictalurus) 882 

(Micropterus) 485 

(Petromyzon) 11,868,869 

(Pimelodna) 108 

(Plectropoma) 537 

nigrilabris 102 

nigripinnis  ( Argyrosomns) 301 

(Coregonoa) 301 

(Rh>i)ticii8) 920 

nigritiis 540,541,920 

nigrocinctns 677,678 

nigrofRBciata  (Hydrargyra) 336 

nigrofasciatus  (Fundulus) 335 

(Hadropterus) 506 

nigromaculatus 465 

nigromarginata    357 

nigrotficniata 164 

nigrotceniatus  (Graodus) 164 

(Hyboguathas) 156,884 

nigrum  (Boloosoma) 492 

(Petromyzon) 9 

Ninc-spiued  Slickleback 393 

nltida  (Montana) 175 
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nilida  (Pomotis) 478 

nitidoB  (Albomua) 202 

(CeDtFATohus) 465 

(Salvelinus) 321 

nirea 180 

niyeatos 541 

nlTeiventria 108 

nobile  (Atractoacion) 579 

(Cynoscion) 933 

nobilior  (Eaoz) 353 

nobilis  (Conodon) 923 

(Johnias) 579 

(Gambusia)  3I« 

(Heterandrla)  341 

(Perc  ) 5ol 

(Pomadasys) 550 

Nocomis 211 

NomeidsB 448 

Nomeua 449 

norvegica  (Perca)  651, 632 

norvegicus  (Coryphffinoides) 812 

(Macrurua) 813 

norwegicus  (Sebaatea) 652 

notabilia 2U 

Kotacanthidffi 870 

Notacan  thna 370, 900 

Notariui UO 

notata  ( Atberina) 408 

(Atherinichthys) 407 

(Belone) 873 

(Cliola) 177 

(Cyprinella) 178 

(Dorosoma) 271 

(Labrax) 530 

(Malthe) 850 

(Menidia) 407,900 

notatum  (Chirostoma) 408 

notatus  (Hyborhynchns) 159 

(Lepomis) .482 

(Minnilua) 159 

(Pomotia) 482 

(Pimelodua) 100 

(Poricbthys) 752 

(Semotilaa) 340 

(Tylosunis) 373 

(Zygonectea) 339 

Notemigonus , 248 

Nothonotua 500 

notbnm 580,581,104 

NotidanidsB 62.967 

Notidanua 34,62 

Notogrammna ^ 776 

XotorhynchuB 34,62 

notoapilotua 090,973 

Xotropia 185 

nottii 841 

Noturua 97 

Novacula 605 

noTffi-angliBB 29fi 

noveboracenaia  (Exocoetus) 379, 904 

(Gaaterosteua) 306 

(Nancratea) 443 

norerolineatua 757 

novemmaoulataa 818,906 

nubila  (Apocope) 310 
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OphidUdiB 792 

Ophidium 702,963 

Ophioblennias 756 

Ophiodon 646 

OpbisariiUB 357 

Ophisurus 868,898 

ophryas 822,972 

ophthalmicaa  475 

Opiatharthrl 967 

Opiathognathida) 942 

Opistbognatbus 943 

Opistbomi . . .  868 

Opisibonema 268 

Opladelui 101 

Oplopoma    646 

Opsopceodua 246 

oquaaaa 318,968 

Oquasaa  Trout 318 

orbis 747 

Orcynaa 428 

ordinatna 642,643,049 

oreaa 154 

oregonensia 226 

orientalia  ( Anarrbicbaa) 782 

(Oncorbynohaa) 807 

(Pebmiys) 428 

(Salmo)  307 

ornata  (Apboriatia)  , 843 

(Cliola) 173 

(Codoma)  173 

(Embiotoca) 596 

(Raia) 877 

omatum  (Campostoma) 149 

omatus  (Acbima) 843 

(Cocblognatboa) 161 

(Eaox) 352 

(Gunnellua) 768 

(Morsenoidea) 767 

Oniicbtbya 734 

OrtbagoriacidsD 864 

Ortbagoriacua 865 

Ortbodon 151 

Ortbopristia 651 

Ortbopaotta 810 

oacula  (Apocope) 211 

(Corvina) 568 

oaculatii 530 

oacnloa  (Argyreua) 211 

oamerinua 156 

Osmerua 292 

oaaeua 90,91,880 

osteocbir 418 

osteoaticta 66 

Oatriaciida 852 

Oatraoinm 853 

Oswego  Baaa 484 

Otbonopa 639 

OtoUtbinaB 566 

Otolitbaa 580 

otaego 299 

onatalibi 541 

ovalia 660,661 

ovatus 442,912 

ovinaa  329 

ovia 659 
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Oxyjulia 604 

Oxylebiaa CM 

oxygeneioa 5)2 

oxygenioa 533 

OxyUbntx 5a 

Oxymetopontine 949 

Oxyodonticbtbya 8B6 

oxyptera 916 

Oxyrbina 28 

oxyrbyncbaa  (Carcbariaa) S3 

(lauroa) 28,29.01,874.875 

(Adpenaer) 86 

oxyuma 91 

Oyater-flsb €00,760 

P. 

pacbypaa  (Cottoa) 7(C 

pacificaa  ( Argyreioaua) 440 

(Cynioogloaaaa) 839 

(Glyptocepbalaa) f39 

(Lycodea) 785 

(Lycodopaia) 785 

(Orcynna) 429 

(Salmo) 291,292 

(Tbaleicbthya) 292 

(Tbyxmna) 429 

Paddlo-flah 82 

petulua 964 

Pagelloa 656,972 

Pagroa 566,972 

pagraa  (Sparna) 556, 92S 

Palinunia 452 

Palixiiiricbtbya 452 

palladaa  (Labroa) 480 

pallaai  (Monacantbna) 8K 

(Octogrammua) 641 

CPleuronectea) 836 

Pallaaia 865 

pallida  (Lepomia) 485 

paUidua  (Eupomotia) 482 

(Labrax) 5ai 

(Lepomia) 479 

(Lencoaomua) 221 

(Platygobio) 2» 

(Pomotia) 4*12,483 

(SemotUua) 221 

palmipea 734, 735 

Pammelaa 452 

pampanua 442 

pandionia 564 

pandora 235 

pantberina  (Oplopoma) 64tf 

pr.Dtherinua  (Anarrbicbaa) 781 

(Ophiodon) ~ 646 

Pantoetena 121 

papalia 157 

papilio "^16 

papillifer 890 

papillifema 890 

papillosum 137,138 

paradoxua 687 

Paragonua W» 

Parala  brax 535 

Paralepididfld 276 

Parnlepia 277.278 
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psKlformla 403,  iU 

PnnlUa 488 

Pendn* -...        4M 


PeTComorpbl  .. 
Ptnoptidie — 
POTcopda 

perfiiAclatiiB.-'. 
p«rl»copii»  — 
PeriBlediliiB  .. 

PerfiMdhuD  .— 
periatetbiu  — 

Perapa* 

penplcabllia .. 
penplollliim . . . 
pfiraplcnnB  ... 


petTHiu  (Uoglll 

(Srmuint) 

(TriBOtTOpta)  -. 

phaUcua  

PhaUoclM**  .  -  

PhBiKnidon 

PharpiirogiiMhl 


phlladelptilcas 

PhilypDiu 
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pictiis  (Chims)  645 

(Gymnelia) 789 

(Julis) 938 

(Oxylebius) 648 

(Platygloesus) a38 

Picuda 412 

picucU  (Sphyraena) , 412 

pldienue 138 

Pig-foot..; 681 

Piko 228,351,352 

Perch 625 

pUatns 735 

Pileoma 499 

PUodictia 101,881 

pIloAus 862 

Pilot-fish 298 

Pilot-flshea 430,443 

PimelcpteriniB 540 

Pimelepterua 560,972 

Pimelode  livr6e 100 

PimoIometopoD 601,602 

Pimephalcs 158 

Pin-fish 558 

pingcli 713 

pinguis 819 

pini... 733 

pinnatus 364 

pinnigcr  (Enneacanthtifl) 471 

(Sebastodcs) G62 

(Scbastichthys) 663 

(Siibastosomus) 663 

pizmulatus 446,913 

Pipe-fish 382 

piptolepis 183 

PiratcPcroh 460 

piscatorins 844 

Pisces 73 

piscalentus 336 

Pisodontophis 899,969 

pisonis 631 

PisoodoDoph  is 899 

pisqaotas 435,912 

pistilligcr 708 

pituitosas 543 

pixanga 920 

placitns 157 

Placopharynx 142 

plaginsa 843 

Plagoptcrinie 148 

Plagoptenis 253 

•Plagyodus 275 

Plflice  831 

plana 837 

planeri 7 

Plargynis 185,250 

Platessa 831 

platessoides 826 

Platichthys 831,835 

Platirostra 83 

plat4>rhynchu8  ( Acipenser) 88 

platostom'us  ( Lepisosteos) 91 

platycephalus  ( Amiurus) 103 

(Cottus) 706 

(Mogalocottns) 707 

(Xotnrus) 101 
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platycephalus  (Pimelodns) 104 

Platyglossus 602 

Platygobio 219 

platyodon 872, 873,  P67 

PlatjiMMlon 967 

Plat3rp<£cilns 348 

Platyrhina 876 

Platyrhinoidis 876 

platyrhynchos  (Minomas) 122,124 

platyrrhj-nchns  (Pantosteus) 123 

(Scaphirrhynchops) 88 

platystomns  (Lepidostens) 91 

Platysomatichthys 819 

plebeius  (Catostomas) 122 

(Gasterostens) 395 

(Pantosteus) ,       122 

pleb^ns  (Mustclns) 870 

Plectognathi 852 

Plectospondyli Ill 

plectrodon 858 

Plectropoma 537,917 

pleU 903 

Plesioperca 505 

Pleuracromylon 59,870 

plcuriticns 314 

Plenrogranunus 641,9i9 

Pleurolepia 488 

Pleuronectes 831 

PleuronectidsB 813 

pleurophthalmns  ( Antennarins) 816 

Pleuronichthys 828 

plearostictus 713 

plumboa  (Chimsera) 54 

(Dionda) 155 

(Lanipetra) 8,57 

plumbeolus 192 

plumbenm  (Zophendum) 155 

plunibens  (Ammoc-cetes) S67 

(Carchai-ias) S7S 

(Cerattchthys) 219 

(Gobio) 219 

(Petromyzon) 8 

(Squalus) 87? 

plnmieri  (Chffitodon) 613 

(Conodon) 551 

<DiabasU) 9n 

(Gerres^...  583.935,936 

(Labrus) 971 

(Mugll) 408 

(Polydactylus) 413 

(Polynemus) 413 

(Sclu?na) 551 

(ScoDiberomorus) 43C 

(Scorpnena) 6gu 

(Trichidion) 413 

plumierianus 432. 912 

plntonia STi* 

pnonmatophoms 424,910 

Podothecus 729 

PoDcilia M7 

PcBcilichthys 514 

Pceciliinaj 3?7 

Pceciliodes 344 

poecilioides 347,894 

PoecUnrichthys 255 
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pcMiHrnm 141 

poeyi  (PlatygloasoB)../. 038 

Pogoniaa 508 

Pogonichthys 223 

Pogoetoma 880 

polaris  (Blennins) 788 

(Boreogados) 807 

(CottoB) 706 

(Lycodalepis) 788 

(LycodeH) 788 

(Merlangns) 807 

Poliatotrema 867,067 

politns  (^ripbns) 582 

(Tetrodon) 860,861 

PollachiuB 806 

Pollack  806 

poUicari  s 954 

polyacanthocf^phalaii ...  703 

polyaotocephal  us 765 

Polynemidae 412 

Polynemufl 413,060 

PolyodoD 83 

PolyodontidsB 82 

Polyprion 532,016 

poly  trema 657 

Pomacanthns 615 

PomacentridiB 600 

Pomaoentms 600, 030 

Pomadasys 550, 023 

Pomatomidse 447 

• 

PomatomuB 448 

Pomatopsetta 825 

Pomoloboa 265 

Pomotis  472 

pomotis 460 

Pomoxys 464 

Pompano 441 

Pompano  (California) 451 

ponderosuB 108 

Pontinns 678,670,051 

popei 478 

Porbeagle.  28 

Porcnpine-flsb 862 

porcuB 681, 051 

Porgee 556,557,507,613 

Porichthys 751,058 

Porooot  tuB 707 

PoroDotUB 450, 451 

poroslBBimaB  (Poricbtbys) 751, 752, 058 

poroBUB  (Cottiis) 703, 055 

(Ebox) 352 

PotamocottoB 605 

PotamotrygOD 72 

poteii 617 

powelli 855 

pneciAUB 774, 775 

pnestAbiliB 268 

pretiosns 204,205 

Priacantbidfl} 544 

PriacanthuB 544 

princepB 625 

principlB 603 

PrionodeB '    017 

Prionodon 22 

Prionotus 783,056 
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PristidA 36 

Pristigaster 262 

Priatipoma 550 

PrlBtipomatidfB 545,880 

PriatipomatintB .546 

PristiB 37,875 

priatiB 87 

Proartbri 067 

probatocephalas 550 

procne 160 

prodaGtoa  (Merlaoioa) 800 

(GadoB) 800 

(MerlaognB) 800 

(Rbinobatas) 38,63,876 

prcBliaria 522 

profandornm 903,704 

prolixam 150 

promelaa 158 

Prom  icropB 541, 020 

PromicroptemB 543 

proriger  (ClinoBtomaB) 232 

(Gila) 232 

(LeaciscaB) 232 

(SebaaticbtbyB) 662 

(Sebaatodes) 661,050 

proBerpina 175 

Proeopiam 207 

proBtbemiaB 210 

protacantbaa 465 

proteoB 805 

ProtoponiB 203 

proximoB 805, 806 

pminoaa 806 

PBettichthyB 825,828 

paeadobarongas 267 

paendobiBpaoioa 887 

PaeDdoJaliB 604 

PBeadoplearoneotea 881,837 

Paeudopriacantbna 545 

PseadorbombaB 821 

PseadoBcaniB 606 

PBeadoacisna 560 

PBeudoaebaatea 678 

PseudoxipbopboniB 344 

PneudapeneaB 565 

paittacnliB  ( Jalia) 067 

paittacQB 601 

PBychrolntea 686 

PaycbrolatidiB 683 

PBycbrolatincB 683 

Pteraclia 466 

Pteropbryne 845 

Pteropbryuoldea 846,065 

Pteroplatea 46 

PtilicbtbyB 360 

PtycbocbeiloB 226 

PtycboBtomaB 136 

Ptyonotaa 700 

Puffer FS0,861 

pagettenaiB 602 

pngettl 305 

palcbella  (LipariB) 741 

(MoDiana) 176 

(Tigonin) 238 

pulcbelluB  (Aatatiobtbya) 618 
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pnkhelliu  (ChilonemoB) 222 

(Engraalis) 273 

(HaplochfluB) 840 

(Leuciacna) 222 

(Leaooflomus) 222 

(Oligooephalos) 517 

(SqnaUos) 288 

(Zygonectet) 340 

palcher  (Labras) 602 

(Pimelometopon) 602 

(SemicoMyphas) 602 

(Sqnaliua) 236 

(TrochocopiM) 986 

polchra  ( Horpe ) 602 

(Tigoma) 236 

pnllam  (Chondrostoroa) 149 

pollus  (AmioruB) 104 

(MonaoAnthoB) 858 

(PimelodoB) t..         104 

pulverulentuB 245 

PoinpkiD-Beed 482 

punctata  (Gambasia) 344 

(Girella) 660 

(Lanma) 29,875 

(Perca) 541,571 

(SciflBDa) 570,981,932,033 

(Trigla) 784 

panctatam  (Myctophain) 281 

pnnctataB  (Aprionodon) 24,874 

(BlenniiiB) 758,775 

(Bodianas) 919 

(BryttUB) 476 

(Caranx; 432 

(Carchariaa) 24 

(DecapterQB) 432,912 

(EnneacentruB) 541 

(EplnepheloB) 541 

(HolocentrnB)    918,920 

(IctaluruB) 108,882 

(iBeBthes) 758 

(LopomiB) 476 

(MioriBtoduB) 32,875 

(MyrophiB) 900 

(OBmeras) 294 

(PhyciB) 798 

(PrionotQB) 734,956 

(SilaroB) 109 

(SqualoB) 24,874 

(StichcBQB) 775 

pnoctictilatuB  (Apogonichthys) 931 

pnnctifer  (CrotalopBis) 350, 897 

(Hybognathas) 884 

(Opbicbthyft) 868 

panctipinne  (Siphostoma) 385, 905 

pQDCtipinniB  ( Ayresia) , 612 

(ChromiB) 611,080 

(DennatoBtetbnB) 385 

poDctiilata  (Coryphsena) 454,914 

(Microperca) 523 

(Uranidea) 606 

ptinetnlatDB  (CallianiB) 485 

(Lampagan) 454, 914 

(MiDDiluB) 198 

(KothonotuB) 516 

(Pimelodns) 102 


Page. 

punctulatUB  (PceciliobHiys) M6 

(PotamocottuB) 096 

pungitiaB 398 

puniceus 155 

purpuraaceDB  (Lepomis) 480 

parparatus  iSalmo) 313, 314, 315 

porparea  (Tigoma) 238 

parpureBoeDS  ( Anoplarcbas) 771 

puTpureoB  (MerlangiiB) 807 

(SqaalioB) 238 

patnaml 496,837 

pygma>a  (Umbra) 350 

pygmfeas  (GadaB) 807 

(GasterosteuB) 394 

(TjeaoiaciM) 850 

PygOBteoB 398 

pyrrhomelaB  (Cliola) 184 

Q. 

qnadracuB 396 

quadratuB 613 

quadricome  (Ostraciam) 8j4 

quftdricomiB  (AgonuB) 723 

(Aspidophoms) 7^ 

(CottQB) 704 

(H^paagonas) 7J2 

(OncocottQB) 705 

(O^traoioD) 854 

qaadrifRSciatns 757 

qnadriflliB  (CottoB) 707,708 

qoadrilateraliB  (CorogonaB) 298 

quodrilineatam  (Hemulon) 554 

qiiadriloba       51 

qoadrbnacnlatus 863 

qnadrlBeriatuB 691 

qnadrituboroiilataB 829, 836 

qundrocellatuB e24,82J 

QoMBilabia 143 

quatuordeGemlaminatUB 417 

Queen-flsh 5t& 

quieacens 699 

Qaill-back 120 

qainnat 307 

quinqaecinctaB 616 

B. 

Rabbit-fiBh 863 

Babbit-moutb  Saoker 144 

radians  (ScaroB) 989 

radiata  (Raia) 41 

radiatQB  (ChoerojaliB) 6a{ 

(PlatygloBsna) 603,973 

(SparoB) 603,973 

ruflneBquel 88 

Kaia 30,8r,878 

KaiiB   36 

KalidiB 39,876 

Bainbow  Darter 614,517 

Rainbow  Tront 812 

BiVja 40 

r«jl 915 

ranala. 742 

Banzania 966 

rapax 226 

Baacaoio f7«,C80 
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Boncador 572,574,028 

roDcador  (Umbrioa) 576 

Bonchil 619,623 

rondeleti  (Carcharodon) . . . : 80,61,875 

(ExoccBtuB) 904 

(Scombereaox) 875 

roaaceas  (Cymutogaater) 600 

(Micrometroa) 689 

(Sebaatea) 668,067 

(Sebaatodea) 663,666 

roae 876 

roaeoa  (Blennina) « 766 

(Centronotaa) 766 

(GanneUoiw) 766 

(Luxilaa) 189 

(MlnnUaa) 189 

Boae-flah 651 

Toaai  (Lycodea) 787 

(Salvelinna) ..;.  821 

(Salmo) •..  321 

roatrata  (Angnilla) 861 

(Murena) 861 

(Plateaaa) 834 

matratna  (Agonoa) 726 

(Alepocephaloa) 257 

(Bracbyopats) 726 

(Heteroaticbua) 764,962 

(Leptogonas) 955 

Totbrocki 776 

Totanda 866,866 

rotandatam 289 

Koand-flah 298 

Bound  Honing ^...  263 

Bound  Robin 432 

Bounaetto .* 58 

rnbellua 202 

ruber    665 

ruberrimna 766 

rubicunda  (Parma) 610 

mbicundua  (Acipenser)  87 

(Glyphiaodon) 610 

(Hypaypops) 610 

(Pomacentrua) 610 

mbricauda 477 

mbrioroceua 189, 190 

rubrifrona  (Albumellua) 203 

(Albumus) 203 

(Ceraticbtbya) 214 

(Lenciacua) 203 

(Minnilua) 202 

(Nocomia) 215 

(Notropia) 203 

(Zygoneotea) 338 

mbripinna  (ClioU) 884 

(Cyprinella) 884 

mbripinnia  (Minnilua) 198 

rubrivlnctua 609 

Rudder-fiab 445,452 

mfa  (Harpe) 601 

ruiilineataa 608 

rufna  (Bodianua) 602 

(Coaayphua) 602 

(Labrax) 531 

mfna  (Labnia) 602 

mgoaua 836 


mpertianua 87 

mpeatria  (Ambloplitea) 418 

-    (Bodianua)  : 468^467 

(Corypbena) 811 

(Corypbtenoidea) 812 

(Labroa) 606 

(Macruraa) 811 

(Xiphiater) 773 

mtilA 175 

8. 

aabina 49,68,879 

Sabre-flab 910 

aaburrsD 958 

Sacoopbaryngidie 365 

Soocopbarynx 365 

Sacramento  Percb 406 

Salmon 806 

Sturgeon 86 

Sadina 285 

aagax  (Clupea) 265 

ngitta 639,610 

iaida 807 

Sail.flab 120,421 

Sailor's  Cboice 551 

anira 375 

Salar 809,312 

aalar 309 

aallsi 164 

Salmo 309 

Salmon 888,309,312,525 

aolmonea  (Perca) 526 

aalmoneum  (Stlxoatedinm) 525 

aalmoidea 484,485 

aalmoneua  (Eaox) 852.HM 

(Scombrocottua) 650 

Salmonidie 288 

Salmon-killer 398 

aalmonoidea 4f9 

Salmon-Trout 313 

Salmon-Trout  of  tbe  Columbia 314 

aaltAtor 448.914 

aaltatiix 448,914 

ftaludana 170 

Salvelinua 316,318 

aax/ctflc-crucia 938 

SandEel  414 

Sand-dab 834 

Sand  Darter 488,488 

Sand-flah 626,627 

Sand-flounder 815 

Sand  Launce 414,415 

Sandpiko 280,536 

Sand-shark 27 

aan^iifluua 507 

aanguineus 770 

aan^^iuolentua  (Oucorbynchna) 308 

(Pomotia) 478 

(Salmo) 308 

aapidissima  (Alosa) 268 

(Clupea) 267 

aapidissimuB  (Coregonoa) 299 

Sarcidium 2W 

Sorda 427 

aarda  (Pelamya) 428 

a 
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Sardine 2W 

Sardinia 887 

Sargo 651,  »30 

Sargns 657 

Sarothrodns 614 

Sarpo 750 

aatiricns 761 

•aturna 572,673 

Sanger 626 

Sanrel 431,432 

Sanriua 279 

SauruB 279 

aaarus(Elop0) 201,968 

(Oligoplitea) 973 

(Soomberesox) 875 

(Trachnrus) 482,912 

Sanry 374 

Sawfish 86,37 

Saw-kwey  806 

aazatilis  (Chastodon) 611 

(Glyphidodon) 611,989 

(Poecaichthya) 515 

(Pomacentms) 611 

aaxicola 837 

aayanns 460,461 

•ayi 48,69,879 

Sayris 847 

•eaber 644,949 

flcabricepa 194 

Soad 432 

Scamp 638 

Scapbirhynohus 88 

Scapbirrhynchops 88 

acaphiams 943 

Scariuffi 698 

Scams 607,938 

Scatophagns 673 

Bcepticus  ,         200 

Schllbcodes 98 

•ehoepffl 858 

schranki 925 

Schuylkill  Cat 104 

sciadicus 842 

ScliEna 669,9.11 

Soisenide 666 

8cla;nln» 666 

Scia'nops 671 

ecitulus 956 

Sclerodcrmi 853 

Sclerognathns 117,883 

Scoliodon 34,60 

Bcolopaoens 366 

soolopax 388 

Scomber 422 

scomber 424 

Scomberesocid® 371 

Scomberesox 874 

Scomberomonis 425 

Sconibridas  422 

Scombrocottus 649 

Scorabroides 446,913 

Scombroidinsd 431 

scombrns 424,911 

Scopclidae 275,279 

Soopelus 281 
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Soophthalmns 816 

soopifemm 205 

Scorpena 678,960,951,952 

Soorpenichthys '. 716 

SoorpienidflB 650 

scorpioides 702 

Scorpion 679 

Soorpis 662 

scorpius 702 

scoulerl 804,305,308 

scripta 869 

scrutator  (Belone) # 874 

(Isesthes) 960 

Scnlpin 679,682,702 

Scnp 657 

Scappaug 657 

scatellatns 875 

scnticaris 858 

scylla 168 

ScyUildjB.. 57,58 

Scylliorhinus 68,880 

ScyUium 68,860 

Scymnid® 13 

Scyris 488 

Soytallna 790 

Sea  Bass 626,532 

Sea-bat 850 

Sea  Catfish 109,110,111 

Devil 62 

Horse 886 

Poacher 728 

Raven 685 

Robin 733 

Trout 679,680 

Snail 788 

Sebastapistes 678 

Sebastes 651 

Sebastlrhthys 652,656,670 

Sebastodes 652,653,656.956 

Sebastomus 652,664,664 

Mebastoplus 662 

Sebaslosomus 662,654,657 

nectatrix 661 

secundodorsaUs 429 

segaiiensis ,         728 

Se1ao.be 81 

Selachians 12 

Selacbii 12 

Selachostrmi 82 

Selar 488,434 

Selene 439 

selene  (Carpiodes) 120 

(Luxilus) 188 

(Minnilus) 188 

selenops 260 

semicinotus 603,604 

semifasciata  (Etheostoma) 500 

semifasciatnm  (Pileoma) 600 

semifasoiatns  (Triaois) •      20 

seminolis 834 

seminnda  (Gila) 230 

seminndus  (Lycodes) 787 

semiscabra 695 

Semotilus 290 

senilis 346,894 
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8efiorita 604 

senticosa 8il 

Serena 157 

Sergeant-fish 000 

Seriola 444,012,013 

Seriolichthys 440 

Seriphns 582 

V     serpentinns 778,770 

.     serra 276 

Serranid» 626 

SerraniDO) 527 

Serrano t 534 

Serranus 582,016,017 

serrata  (Fistalaria)  800 

serratam  (Hsemolon) 024 

serratus  (Gaaterosteas) 806 

seniceps 676, 677 

Seserinns 014 

sessilicauda 840 

netapinnis  (Zeus) 440 

iSetarcbes 682 

setifer 857 

(letipinnis ;. 440 

fiexroacolatas. 863 

Shad 2G7 

Shad  Waiter 208 

Sharks 12 

Sheopshead 558,567 

Shiner 185, 186, 232, 248, 250, 587 

Sbovelhead  Shark 25 

Shovel-nose 27 

Shovel-nosed  Shark 62 

Sturgeon 88 

shumardi  (Albumops) 103 

(Hadropterus) 400 

(Imostoroa)  408 

(Minnilns) 102 

sialis 08 

Siboma 230,230 

siccnlus 406 

Sidera 060 

siderium 154, 156 

Siorra 427 

signatuB 623 

signifer  (BryMus) 478 

(Coregonos) *^'' 

(Salmo) 803 

(Stypodon) 234 

(Thymallus) 302,303 

SilnridcB  06 

Silus 205 

Silver  Chab 222 

Eel 010 

Silver-fin 163,170 

Silver  Perch 570 

Salmon 807 

Trout .-•      316 

Silversidcs , 404 

nlma 170 

Sinienchelys 863 

similis  (Ampbistichus) 503 

(Fandulus) 333,801 

(Hydrargyra) 333 

aimillimus 451 

€imotera 406 


Pagew 

•impsoni m 

simulans  (Enneaconthns) 470 

(Hemioplites)  471 

(Sebastosomus) (B8 

sirons  (Albumellns) 170 

(Khinichthys) 885,886 

Siphagonus 725 

Siphostoma 382, 004, 905,  OM 

siscowet 817,318 

Skate 80.40 

Skim-back 120 

Skip-jack 266,406,432,443 

81dpi>er 875 

Skittle  Dog 16 

Skowitz 807 

Sleeper 631,632 

Sleeper-shark 13, 14 

Sleepmarken 5 

sloani 284,285 

Sniall-monthed  Block  Baas 485 

Smaragdns 635 

Smelt 282,293 

smiridus 800 

smithii  (Carcharodon) 875 

(Cyprinus) 200 

Smooth  Hound 19 

Snapper 547,661 

Snipe  Eel 865 

Snipe-fish 388 

Snooks 900 

Sonp-fish 543 

socius 196 

Soft-rayed  fishes ^ 94 

sogo 459 

Soldier-fish 517 

Sole 841 

Solenostomatidss 381 

solis 477,478 

Somniosns 14,57 

somnole.nta 632 

sonoriensis 848 

soporator 633,634,944 

sordid  as 817 

Southern  Porgee 929 

spadicea 155 

spallaiizani 28,29,874^875 

Spanish  Flag 089 

Mackerel 426,910 

Porgy 038 

Sardine 887 

Sparada 588,500 

SparidsB 545,880 

Sparinas 546 

Sparisoma 938 

sparoides 465 

Sparus 555,925,972 

spathula  (Polyodon) 83,84 

(Squalus) 84 

spatula  (Lepisosteus) 83 

Spatularia 83 

Spa?m-eater 171 

Spear-fish 120,420 

spc^ciosa  (Gambusia) 840,804 

speciosus  (Pomotis) 400,482 

(SemotUua) 221 
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■peciomia  (Tndiiohthys) . . 

Speck 

Speckled  Troat 

spectabiliB  (Poecilichthys). 

(Salmo) 

(Salvelinus)  ... 
spectram 
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458 

495 

320 

518 

820 

320 

294 

spectruncola 166,167 

speliBus 324 

speilgleri 861 

si>et 411 

Sphagebnuohas 358 

Sphynena 410 

BpbyraBna  (Eaox) 410,411 

spbyrflenarum 970 

SphyrfenidsB 410 

Sphyrna 26,874 

Sphymid» 25 

apillmani 506 

spilonotas 857 

spilopterua  (Ciiharichthys) 817 

(Leuciscus) 173 

(Photogenis) 179 

spilota 694,953,954 

apilurnft  314 

Spinacidffi 15 

•pinarella 738,957 

spinicepbalum 149 

spinoaissimus 727 

spinoeas  (Calycilepidotos) 715 

(Cycloptema) 746 

(Echinorhinos) 14 

(Eumicrotronins) 745, 957 

(Hemilepidotas) 714 

(Squulua) 14 

Spiny  Eels 308 

Spiny-rayed  flsbes 397 

Split-tail 223 

Split-mouth  Saoker 144 

Spoon-bill  Cat 83 

Spot 674 

Sprat 274 

Spratella 204 

SpratcUoidea 263 

^SquaU 12,967 

squalidas  (Scams) 938 

equalipeta 909 

Squaliua 230 

Sqiialos 16 

squamatos 241 

sqaamicepa 514 

aqoamilentas  (Ceratichthys) 218 

(Conesiua) 218 

(Paralichtbys) 823 

SqnomipinncB 613, 614 

iiquamipinniB  (Gerres) 935 

Squatina 35 

sqnatina 35 

SquatlnidsB * 35,967 

Squeteague 581 

Squirrel-fl»h 457,459,534 

SqulTTf  1  Hake 799 

Btagnalis 821 

Star'gazers 627 

steamai  (Blennins) 961 


Pag©. 

steamsi  (Corvina) 572 

(Luljanus) •....649,921,922 

(Boncador) 572 

(Sci»na) 672 

(Scorpa&na) 951 

(Seriola) 445,918 

Steel-bend 313,814 

ategophtbalmos 723 

ateUaria 58 

atellatua  (Farip) 315 

(Salmo) 316 

(Pbitichthya) 836 

(Plearonectea) 835 

stellerl  (Cyclopterichthys) 745 

(C^rcloptema) 745 

(Trichodon) C27 

stellifer  (Bodianaa) 569 

(Fundulua) 337 

atellifera  (Corvina) 570 

(ScisBUH) 560,931 

(Xeniama) 337 

Stollifema 56© 

atelliilata 44 

Stenodua 304 

Stenotomua 667,929,972 

Stephanolepia 856 

atephanopbrys 736 

Stereolepia 531 

Sterletue 85 

aterletua 216 

Stemoptycbidfld 283 

atevenal 291,292 

Sticbajua 776 

Stichajidae 754 

SticUeback 392,395,396 

stigma 780 

atigmo^a  (Ulocentra)    495 

stigmfens  (Citbaricbthys) 965 

stigmaticus  (Ceratichtbys) 212 

(Gobionellus) 947 

(Smaragdas) 947 

stigmatnra  (ClloU) , 18i 

(Codoma) 182 

stigmatnrus  (Crobius) 946 

(Pbotogenia) 182 

Stilbe 248 

Stilbina 250 

atilblua 201 

Stingaroe. 47 

Sting  Rays 45,47 

StiKoatedion 525 

Stizoatedium 525,916 

Stoaaodon 879 

Stolupborus 272,888 

Stomiaa 286 

stomias  (Atherestbea) 820 

(Pbityaomatiohtbya) 821 

(Salmo) 816 

(TrisotroiRh) 918,972 

StomiatidflD 286 

Stomodon 809 

Stone  baas : 532 

Stone-cat 97,100 

Stone-lugger 130,149 

Stone  Roller 130,148,149 
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Btone-toter ^ 160 

•toreri  (Leaciqpus) 221 

(Scombereeox) 876 

•toreriana 170,171 

Btorerius .' 465 

•touti 6,57,867 

0tr<iiiiinea 167,168 

Strawberry  BaM 466 

•triatus  (Anthiaa) 010 

(Kpinephelua) 018 

(KoccuB) 528 

(Serranas) 010 

strigataB 736 

Striped  BuBB 620 

Mullet 403 

StromateidfiB 440 

St  rom  ateuB 450 

Btromi    813 

BtmmoBUB 740,057 

Stad-flsh 337 

Sturceon 82,84 

Btario 85 

Btylifer 007 

Styiiodon 223 

Buavis 176.177 

•ubbifarcatiiB Tib 

BubligariuB 636,017 

Babten-aneoB 325 

Bucetta 132,183,134 

Sucker 112,124,578 

Bucklil 17 

SadiB 277 

Bueuri 455,014 

BuilluB 601 

aniet 766 

Sukkegh  Salmon 308 

BuninulentuB 632 

SuD-fish 468,462.472,482,865 

Sunny 482 

BupercilioBUB  ( AKpidopboms) 723 

(UexagrammuB) 644 

(HyborhynobuB) 160 

(Labrax) 644 

Surf-flBh .585,502,504,505 

Surf  Smelt 204 

Whiting 677,033 

Surgeon 616 

Surgeon-fish 617 

Burinameusis 556 

BurmuletuB 665 

Surmullet 564,665 

Butor 430 

BwampinuB 832 

Bwani 720 

Swell-flhark 50 

Swell-toad 861,863 

Swingle-Uil 27 

Swonl-flsh 420 

BymmetricoB  (Caranx) 432,011 

(CoratiehthyB) 213 

(LepomiB) 473 

(LeucoeomuB) 213 

(PogonichthyB) 213 

(TraohuruB) 432 

SymmetmruB 222 


700 
234 
706 
234 
553 
010 
704 
504 
127 


B3ni»griB 

Synaphobranchide 864 

SynapbobranohoB 864 

Synentognathi 371 

SyngnathidBD 382 

SyngnathuB 382 

SynoduB 270,280,888 

Syrrhina «B,876 

Byrtenaittm 205 

T. 

tabaccaria 

taenia  (Blennina) 

(ClinoBtomuB) 

(MurenoideB 

(SqnaliuB) 

tnniatuB 

taeniopB 

tOBniopteruB 

Teniotoca 

taho^nsiB 

Tailor  Herring 

Tambor 880 

tapdiama 300 

Tarpum 261.268 

tau 750.751 

Tauridea 80* 

taarocephala IM 

Tantog 606,088 

Taatoga 880,036 

tautoga .,..--.  580 

TautogolabruB 688 

taylori 788 

tchawytoha 807.880 

teleacopuB •-  201 

TelesteB - 280 

TelipomiB 473 

temmincki 588,504 

TemniBtia 714 

Teronodon 448 

tenelluB MO 

tenuiB  (Atherinoi>BiB) 405.406 

(GaduB) 708 

(LeurcBthea) 405 

(PhyciB) 788- 

terea  (Aloaa) 2® 

(CatoBtomuB)  1» 

(CcBCuU) 887 

(CyprinuB) 180 

(Etrumeus) 268 

(SphagebranchuB) 887 

TeretuluB M* 

teretnluB 205 

tergiBOB *W 

teme-noviB 24,25 

teasellata  (EtheoBtoma) 588 

Tesaellated  Darter 488 

teBBellatum  (Boleoaoma) 488 

(NanoBtoma) 611 

teBBellatus  (UadropteruB) 511 

(Kotbonotua) 508 

teatudincuB ...  *l 

T6tard ®l 

TetragonopteroB 256 

TotragonoptruB ^4 
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tetraptnroram 418 

Tetraptarus 420 

Tetrodon 800,  M6 

Tetrodontid® S-"^ 

Teathydida) «6,880 

texana  (Anguilla) 861 

(Cyprlnella) 178 

texenaU  (Dionda) 157 

(CjDOScion) 681 

thalaaaimim  (Moxostoma) 139 

(Xanostoma) 511 

thalaaaintiB  (Lepidogobiua) 947 

(Nothonotua) 511 

(Otolithus) 581 

(Ptychoatomus) 139 

Tlialcichthya 291 

tbaleichthya 292 

thazanl 911 

tbompsoni  (Carpiodes) 119 

(Ictiobns) 883 

(Triglopsia) 709,710 

iboreaaiaouB 221 

Tbread-fiu    412 

Tbread-flab 438 

Thread  HerriDg 268 

Tbresber  Sbark 26,27 

,  tbrltwa 268,269 

tbrissoides 262,887 

Tbnnder-pmnper 567 

tbmmina 490 

Th}-mallu8 302 

tbxmnlluH 802 

Thynnlcbthya 429 

Tbynnns 428,429 

tbynnuB 429 

Tbyris 840 

Tiaroga 163 

tibiiro 25,26,874 

Tiger  Sharks 21 

Tigoma 230,233 

tigrinus  (Galeocerdo) 21, 60 

(Myricbthya) 360 

Tile-flHb 624 

Tilesla 804 

tilesll 715 

tinipanogensia 196 

timueu 002 

tinccllns 245 

Tiphlo 382 

Tirodon 9G8 

Toad-flub 760,845 

Tobacco-box 40 

toblanus 414,415,909 

Toguo 317 

toma 817 

Tom-cod 805,806 

toin-cod 806 

torocodns 806 

Toothed  Herring 2C0 

Top  Minnow 338 

Tope 21 

Torpedinid» 38 

Torpedo .* 38,39,876,877 

torpedo  (Raia) 38 

torvus 688 


Toter : *. iso 

toxotes 596 

Tracbinlds 623,624,627,688,880 

Tracbinocepbalos 281 

Tracharops 433,970 

TrachuruB 431,911 

tracboiuB  (Caranx) 432,911 

(CottuB) 715 

(GaBterosteus) 395, 396 

(HemilepidotoB) 715 

(Scomber)  ..., 432,913 

(TrachuruB) 432,91^ 

Tracbynotaa 441 

Trachypteride 617 

Tnich>-pteraB 618 

troctuB 941 

tranquebar 724 

transmontanoB  ( Acipenaer) 86 

(RblniohthyB 207,885 

traaki 687 

Tree-flah 676 

triacauihuB 451 

Triacis 20,870 

tribalQB 735 

Tricbidion 413 

Tricbiuride 421,010 

TrichinrQB 422 

trichocepbalDB 862 

Trichodiodon 862 

Trichodon 627 

tricbmlon 627 

TrichodontldflB   626,880 

trichroistia 181 

tricolor  (Cbietodon) 615 

(Holacanthus) 941 

(PomacanthuB) 941 

(ThyraallaB) 303 

tricnapiB 708,709 

trirfentatuB 7,8,57,867,868 

tridigitatUB 753 

trifurcuB 634,917,973 

Trigger  flab 854 

TrigU 733,966 

TriglidfB 640,651,781,880 

TriglopB 712 

TriglopBia 709 

trigonum 853 

trigrammaB...v 044 

TrilobnniB 534 

trilobuB 720 

triqueter 0Q6 

triqaetmm 905 

triserialis 359,897,898 

triaerlatuB  ...^ 64.65,876 

TriBotropiB. 637,918,919,971 

triBplnoBa  (Cor%'ina) .•  570,931 

trlBpinoBOB  (Odontopyxia) 729 

triBtODcbuB 92 

trivittatna 554 

Trochoc^paa 601,036 

tropica  (EcbenelB) 970 

tropicuB  (AtractOBteiu) 92 

Trout  Perch 822 

Irowbridgii  (Abeona) 688 

(HomaloiMmQa) 809 
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Trnmpetrfifih 388,389 

tnmcata  (Belone) 874 

truucatos  (OrthagoriacQB) 907 

(Ranzania) 960 

(Salmo) 313,314 

(Tetrodon) 907 

Trank-fish 852 

Trycherodon 247 

Trygon 47,879 

Trygonid» 45 

TrygoDorhina 876 

tsuppitch 308,315,318 

tflchawytscba 890 

tuberculatas 48, 49, 08, 879 

tudos 320 

tuditana 105,160 

Tullibee 301 

toUibee 301,302 

tumiduB 118,119,883 

Tuna 428 

tunicata 741,742 

Tunniea 428,429 

Tunny 429 

Turbot 815,830 

turgidns 881,802 

tumerl 788 

Tyee  Salmon 300 

Tylosurus 372,901 

Tyntla8t«8 039 

Typhlicbtbys 324 

Typblogobius 639 

typicns  187 

tyrannns  (Alosa) 207 

(AnguUla) 861 

(Brevoortia) 269 

(Clupea) 270 

U. 

Ulocentra 494 

Umbla 810 

Umbra 350 

umbra 569 

nmbratilis. 200 

UmbridaB 349 

Urabrina 675 

ombrosa  (Cliola) 176 

(Cyprinella) 176 

(Lfpidopsetta) 832 

nmbrosus  (Esox) 852,894 

(Platicbthys) 834 

(Plcuronectes) 831 

(Sebastichthye) 950 

(Sebastodes) 950 

nncinatns 693 

undocimalifl 528 

nndulata  (Umbrina) 576 

undnlatus  (Menticirrus) 578,932,933 

(Micmpogon) 675 

nnicolor  (Ammocoetes) 868 

(Bryttus) 477 

unicornis 818 

unifasciatns 376 

unimaculatua  ( Argyrciosns) 440 

(Clinua) , 775 

(Sticb#oua) 775 


nniootatnB RS 

Upeneua ^ 

Upaelonphoms €» 

Uranidea 009,963,964.955 

uranops  (Phenacobiaa) 201 

UranoacopidiD 687 

nranoscopns  (Mancaliaa) 8(8 

uranoacopus 9tt 

Frolophus • 46 

Uronectes ". T» 

Urophycia T98 

Uropaetta Ki 

urua 110,888 

nstna  (Calliodon) W 

Utah 815 

V. 

racca 5f7 

vagrans 407,008,90 

vahli 7«^7ff 

Yailbmtia 4S3 

rampyrua S3 

vandoiaulua S33 

variabilis  (Acanthocottna) 763 

(Pcrca) «SO.Kil 

(Sebaatee) 6» 

variatnm  (Kthcoatoma) 5d3 

yariatuB  (Alvordios) 5^ 

(Pcecllichthys) 518 

yariegatns  (Cyprinodon) S2^B3e 

(Linmurgua) 343 

Telatum 138 

vcliana 405 

velifer  (Carpiodes) 150 

(Ictiobus) ]y 

(Letharcbua) F« 

velox 16(1 

vcntralis In 

Ten tricoaa  (Apocope)  ...• .11 

(Temnistia) 715 

ventricoBua  (BlopniaB) 713 

(Curatichthys) 211 

(Cyclopterichthya) 745 

(Cycloptoma) 745 

rentriosuB  (Scy lliorhinus) 69,  SO 

venasta  (Cliola) ITj* 

(Cyprinella) lT»s 

(Limla) J<2 

(Lucania) 343.8?: 

TermicnlariB  (Sparus) 922 

Tormiculatos  (Xyrichthya) 605,973 

vemalis  (Clupea) * 257 

(Gobio) 214 

(Pomolobua) 267 

(Scomber) 4^4 

verrilli 1^ 

vermcoBUB  (Brachyopais) TJ* 

(Cottus) 7C7 

(LeptagooDB) 0^ 

versicolor  (Abramia) K* 

(Argyrope) » 

(Labma) K9 

(Stcnotomna) set 

verticalis R» 

veruB i?75 
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Teaportilio  (Holorhinos) 51 

<Ma1the) 880 

(Rhinoptera) 61 

vtttnlua  (Baliatea) 855 

(Parophrys) 882 

(Plearonectes) 831 

vexiUari'  (Boleo«oma) 403 

▼exillarU 6r2,673 

▼heeleri 697 

Vi^aMuger U38 

▼Igilax 169 

Tigilia 971 

villoaa  (Clupea) 291 

vmoras  (CottuB) 680 

(Mallotas) 291 

vinctipea -«..         olO 

viola 800 

Tiolaceum  (Ditrema) 586,936 

vloloceas  ( Apodiohthya) 774 

(Cebedichthys) 774,962 

Viper-flah 284 

Tirana 806 

▼iraaoena  (Apodiobthya) 770 

(Pantoatena) 124 

▼irgatolua 957 

▼irt^atua  (Delolepia) 779 

(PoBciliohthya) 515 

TirKisalia 315 

▼irginicam  (Priatipoma) 552 

▼irginioaa  (Aniaotremoa) 552 

(Pomadaaya) 5542,923 

(Sparoa) 552 

▼irginianaa  ( Acanthoootina) 701 

▼iride  (Ophidlam) 789 

viridia  (Cantrarchoa) 468 

(Centropomaa) 52g 

(ChaBnobryUaa) 468 

(Saox) 92,880 

(Gymnelia) 789 

(Lepidoatena) 92 

▼irideacena  (Syngnathua) llSii 

(Oamerna) 293 

▼iacoaa  698 

TitreaUoa) 490 

(Peroa) 525 

vitreum  (Stizoatediom)  525 

Titreua  (PoBOiliohthya) 491 

vlttata  (Argyrotenia) 416,909 

(CUola) 172 

(Clupea) 273 

(Codoma) 178,173 

(Hcmitremla) 162 

(Lepidomeda) 252 

vittatim  ( Ammodytea) 415 

(EngrauliH) 273, 888 

(Eaox) 352,  894 

Vluva 660 

vivax  (Ammocrypta) 160. 970 

(ClioU) 169 

▼iviparns 652 

Volador 378,788 

volitana  (Cephalaoanthiia) 957 

(Dactylopteroa) 738 

(ExocoDtoa) 378 

(Trigla) 788 


Paga. 

▼olucella 168 

Vomer.. 489,440 

vomer 489,440 

vomerinua 781 

vorax 220 

vulgaria  (Acanthias) 17 

(Amiuma) 106 

(AnguiUa)  861 

(Auxia) 425 

(Belono)   873 

(Broamiua) 806 

(Carchariaa) 671 

(CarchariDua) 671 

(Conger) '. 668 

(ilippoglosHna) 816 

(Liparis) 742 

(Lota)   802 

(MerluoiuB) 806 

(Molva) 801 

(Muatelua) 19,20 

(Pagms) 656 

(Pimelodua) 106 

(PomotU) 486 

(Sphynena) 411 

(Thynniia) 429 

vulnerata  (Apocope) 210 

vulneratiiR  ( NothonotuB) 606 

(PcBcilicbthya) 600 

viilpos  (Albula) 256 

( Alopeciaa) 27 

(Alopiaa) 27 

(Eeox) 256 

(Pimelodua) 100 

(SqualuH)  ■ 27 

viiIhiih 760 

W. 

wacliuu 806 

Wall-«^yed  Perch 501 

Pike 626 

War-mouth 467,468 

wnrioni  (Holpichthya) 521 

(PoDcUichthys) 521 

(Salmo) 300 

Warsaw     020 

Weak-fish 570,  581 

webbi  (BlennopbiB)    766 

(Embiotoca) 606 

(()]>hioblenDiu8) 756 

wheatlandi ,.. 

wheeleri 

whipplei  (Boleichthya) 516 

(CUobfc)        176 

(Cyprinella) 176 

Whitr  Angel 010 

Wiiitolwit 266 

Whit4»  Bom 520 

Cat 107,106 

White  fish 260,206,625 

WhiteGrunt 554 

Hake 700 

Mallet 130,403 

Perch    680, 667. 601, 507 

Sturgeon »6. 88 

Sucker . .  i*jo,  140 
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Whito  Troat 680 

WhltinK a»,577 

williumsoni  (Cure^onns) 297,968 

(Oasterosteas)  304 

wUhou! 697 

winuheUi 214 

Window-pane 815 

Winter-Flonnder 837 

Winter  Salmon 306 

Wolf-fish 781 

WroMe-flshM ..  597 

Wreok-llth 532 

Wry-month .780 

wfirdenumni 684,945 

X. 

xnnooepbalna  192 

xenura 184 

uuDthocephalnB 104 

zanthnma  (Homopiion) 671, 982 

(Lioatomns) 574,932 

(Rhombns) 914 

(Sciena) 574 

(Seaerlana) 914 

xiinti 676 

X(>nichthyimB 546 

Xonichthya 546,920 

xenicna 891,892 

Xenisma 881, 836 

Xeniatina 920 

Xenotia 472,477 

Xlphlaa    419 

Xiphidion 771 

XiphidiontidsB  754 

XiphudA 419;  909 

Xipbiater    771 

Xipbiaterin* 754 

Xiphophoma 346 

xyoatemaa 727, 955 

Xyrichthya  605 

Xyatrenrya 821,  H25 

Xyatroplitea 472, 4W 

T. 

Yellow  Baaa 530 

Cat 102,106 


Yellow  Gavall<$ 

Yellow-finned  Roncador 

Yellow  Perch 

Pike , 

TeUow-taU 28OL444,4iit07a,fl 

Yelling 

y-grsBcnm tti^fl 

Z. 

lachima 

zanemna 

Zani<^pis 

Zapteryx 

aatrupia ., tOS^I 

zebra  (Fundnlna) in,  ttS^M^I 

(Gerrea) 

(Hydmrgyra) W^< 

scebxinna 

Zenidao 

Zenopaia 

Zoaroea 

Zoarcide ..     .. 

xonale 

sonata  (Cliola) 

(Seriola) 448^1 

zonatum  (Elaaaoma) 411,1 

z4>natu8(Albumua) 

(Epbippua) 

(£aox)         

(FiuidoluB) . .     . . 

(Haplochilua) 

(LenoiacuM) 

(Soomber) 

(ZyponfH'tea) 841, 1 

Zonichthya 

zonif er 

zoniAthiH 180,1«^: 

Zophendum  

Kophera 

zoet4^np 

zimnenaia i 

Zyg^oa 

zygsna Ml 

Zygoneotea 08.883.1 

syopteroa 1 
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